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Tutorial 1. Use of the Taxonomy Tool and Filter by Taxonomy: GRE Superfamily

This tutorial provides the details for the jobs described in the Taxonomy Tool and Filter
By Taxonomy: GRE Superfamily section in the text. The web resource Training page

(https://efi.igb.illinois.edu/training/example.php?id=2022) provides links to 1) the Taxonomy

Taxonomy Tool jobs used to generate Taxonomy Sunbursts and 2) both the DATASET
COMPLETED and DOWNLOAD NETWORK FILES pages for the EFI-EST jobs used for

generating the taxonomy category-filtered SSNs.

Taxonomy Sunbursts: Taxonomy Tool Families Option

Complete Sequences and Fragments. The Taxonomy Sunburst for complete sequences
and fragments was generated from the entries in UniProt Release 2022 04 by entering IPR004184
(pyruvate formate lyase domain) into the Pfam and/or InterPro Families and/or Pfam clans box
on the Taxonomy Tool Families Option page (red arrow), entering the Job name (green arrow)

and an E-mail address (magenta arrow), and clicking “Submit analysis” (black arrow).



Previous Jobs Families FASTA Accession IDs

Retrieve taxonomy for families.
The UniProt IDs for family members are identified in UniProtKB with a list of Pfam families, InterPro families, and/or Pfam clans.

Pfam and/or InterPro Families and/or Pfam clans:

IPRO04184 _

Family Family Name Full Size UniRef90 Size UniRef50 Size
IPR004184 PFL_dom 25,513 8,545 1,869
Total: 25,513 8,545 1,869
Total Computed: 25,513

The input format is a single family or comma/space separated list of families. Families should be specified as
PFxxxxx (five digits), IPRxxxxxx (six digits) or CLxxxx (four digits) for Pfam clans.

Filter by Taxonomy can be used to remove UniProt IDs that do not match the specified taxonomy categories.

The remaining UniProt IDs are used to generate the sunburst.

UniRef90 and UniRef50 clusters that contain the UniProt IDs are retrieved from the UniRef90 andUniRef50 databases using the
lookup table provided by UniProt/UniRef. Clusters for which the cluster ID (representative sequence) matches the list of families are
retained.

The numbers of UniProt IDs and both UniRef90 cluster and UniRef50 cluster IDs are displayed on the sunburst; the UniProt IDs and
both UniRef90 cluster and UniRef50 cluster IDs are available for download and/or transfer to the Accession ID option (Option D) of
EFI-EST to generate SSNs.

If the lists of UniRef90 or UniRef50 cluster IDs are used to generate SSNs with the Accession IDs option (Option D) of EFI-
EST, the lists should (must!) be filtered with the same list of families (Filter by Family) and any specified taxonomy
categories (Filter by Taxonomy) used to generate the lists.

This filtering removes the UniRef90 and UniRef50 clusters with cluster IDs ("representative sequences") or internal UniProt IDs that
are not members of the specified families or have the selected taxonomy categories.

~ Fragment Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment if the start and/or stop codon is missing. Approximately 10% of the entries in UniProt are fragments.

Fragments: [ Check to exclude UniProt-defined fragments in the results. (default: off)

For the UniRef90 and UniRef50 databases, clusters are excluded if the cluster ID ("representative sequence”) is
a fragment.

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.

» Filter by Taxonomy
» Length Filter
Job name:  IP91_IPR004184_All (required)

E-mail address:

You will be notified by e-mail when your submission has been processed.

Submit Analysis
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The results were available on the DATASET COMPLETED page. The Taxonomy
Sunburst tab (below) is the interactive display that provides the numbers of UniProt, UniRef90
cluster, and UniRef50 cluster IDs (red arrow), downloads for IDs and FASTA sequences (blue

arrow), and transfers of IDs to EFI-EST (green arrow) or EFI-GND viewer (magenta arrow).

DATASET COMPLETED
Submission Name: IP91_IPR004184_All

Dataset St y T: Length Histograms

The taxonomy distribution for the UniProt IDs identified as members of the input list of families is displayed.

The UniRef90 and UniRef50 clusters containing the UniProt IDs in the sunburst are identified using the lookup table provided by
UniProt/UniRef. These UniRef90 and UniRef50 clusters may contain UniProt IDs from other families; in addition, the UniRef90 and
UniRef50 clusters at a selected taxonomy category may contain UniProt IDs from other categories. This results from conflation of
UniProt IDs in UniRef90 and UniRef50 clusters that share 290% and 250% sequence identity, respectively.

The numbers of UniProt IDs, UniRef90 cluster IDs, and UniRef50 cluster IDs for the selected category are displayed.

The sunburst is interactive, providing the ability to zoom to a selected taxonomy category by clicking on that category; clicking on the
center circle will return the display to the next highest rank.
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25,513 UNIPROT, 8,541 UNIREF90, 1,853 UNIREF50 IDS _

Lists of UniProt, UniRef90, and UniRef50 IDs and FASTA-formatted sequences can be downloaded.

The UniProt, UniRef90, niRef50 IDs can be transferred to the A sion IDs option of EFI- to generate an SSN. The
Accession |IDs option pr s both Filter by Family and Filter by Taxf@my that should be use: remove internal UniProt IDs from
UniRef90 or UniRef50 cl rs that are not members of the selected ilies and/or taxonomy gory.

The lists also can be tr: ed to the GND-Viewer to obtain GND

ID type: @ UniProt O UniRef90 O UniRef50
Prepare ID Download Prepare FASTA Download Transfer to EFI-EST = Transfer to EFI-GND Viewer




Complete Sequences. The Taxonomy Sunburst for the complete sequences was
generated by entering IPR004184 into the Pfam and/or InterPro Families and/or Pfam clans
box on the Taxonomy Tool Families Option page (red arrow), checking the Fragments box in
the Fragment Option to exclude fragments (blue arrow), entering the Job name (green arrow)

and an E-mail address (magenta arrow), and clicking “Submit analysis” (black arrow).

Previous Jobs Families FASTA Accession IDs

Retrieve taxonomy for families.
The UniProt IDs for family members are identified in UniProtkB with a list of Pfam families, InterPro families, and/or Pfam clans.

Pfam and/or InterPro Families and/or Pfam clans:

IPR004184
Family Family Name Full Size UniRef90 Size UniRef50 Size
IPR004184 PFL_dom 25,513 8,545 1,869
Total: 25,513 8,545 1,869
Total Computed: 25,513

The input format is a single family or comma/space separated list of families. Families should be specified as

PFxxxxx (five digits), IPRxxxxxx (six digits) or CLxxxx (four digits) for Pfam clans.
Filter by Taxonomy can be used to remove UniProt IDs that do not match the specified taxonomy categories.
The remaining UniProt IDs are used to generate the sunburst.
UniRef90 and UniRef50 clusters that contain the UniProt IDs are retrieved from the UniRef90 andUniRef50 databases using the
lookup table provided by UniProt/UniRef. Clusters for which the cluster ID (representative sequence) matches the list of families are
retained.
The numbers of UniProt IDs and both UniRef90 cluster and UniRef50 cluster IDs are displayed on the sunburst; the UniProt IDs and
both UniRef90 cluster and UniRef50 cluster IDs are available for download and/or transfer to the Accession ID option (Option D) of
EFI-EST to generate SSNs.
If the lists of UniRef90 or UniRef50 cluster IDs are used to generate SSNs with the Accession IDs option (Option D) of EFI-
EST, the lists should (must!) be filtered with the same list of families (Filter by Family) and any specified taxonomy

categories (Filter by Taxonomy) used to generate the lists.

This filtering removes the UniRef90 and UniRef50 clusters with cluster IDs ("representative sequences") or internal UniProt IDs that
are not members of the specified families or have the selected taxonomy categories.

~ Fragment Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment if the start and/or stop codon is missing. Approximately 10% of the entries in UniProt are fragments.

Fragments: Check to exclude UniProt- in the results. (default: off)

For the UniRef90 and UniRef50 databases, clusters are excluded if the cluster ID ("representative sequence") is
a fragment.

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.

» Filter by Taxonomy
» Length Filter
Job name: IP91_IPR004184_NoFragments (required)

E-mail address:

You will be notified by e-mail when your submission has been processed.

mit Analysis

n




The results were available on the DATASET COMPLETED pages. The Taxonomy
Sunburst tab (below) is the interactive display that provides the numbers of UniProt, UniRef90
cluster, and UniRef50 cluster IDs (red arrow), downloads for IDs and FASTA sequences (blue

arrow), and transfers of IDs to EFI-EST (green arrow) or EFI-GND viewer (magenta arrow).

DATASET COMPLETED
[Submission Name: IP91_IPR004184_NoFragments

Dataset St y T: Length Histograms

The taxonomy distribution for the UniProt IDs identified as members of the input list of families is displayed.

The UniRef90 and UniRef50 clusters containing the UniProt IDs in the sunburst are identified using the lookup table provided by
UniProt/UniRef. These UniRef90 and UniRef50 clusters may contain UniProt IDs from other families; in addition, the UniRef90 and
UniRef50 clusters at a selected taxonomy category may contain UniProt IDs from other categories. This results from conflation of
UniProt IDs in UniRef90 and UniRef50 clusters that share 290% and 250% sequence identity, respectively.

The numbers of UniProt IDs, UniRef90 cluster IDs, and UniRef50 cluster IDs for the selected category are displayed.

The sunburst is interactive, providing the ability to zoom to a selected taxonomy category by clicking on that category; clicking on the
center circle will return the display to the next highest rank.
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21,636 UNIPROT, 6,938 UNIREF90, 1,199 UNIREF50 IDS _

Lists of UniProt, UniRef90, and UniRef50 IDs and FASTA-formatted sequences can be downloaded.

Accession IDs option prgiilles both Filter by Family and Filter by Ta: my that should be use: remove internal UniProt IDs from
UniRef90 or UniRef50 cl| rs that are not members of the selected ilies and/or taxonomy gory.

The UniProt, UniRef90, niRef50 IDs can be transferred to the A sion IDs option of EFI- to generate an SSN. The
The lists also can be tr: ed to the GND-Viewer to obtain GN

ID type: @ UniProt O UniRef90 O UniRef50
Prepare ID Download = Prepare FASTA Download  Transfer to EFI-EST = Transfer to EFI-GND Viewer




Complete Sequences, Minimum Length 650 Residues. The Taxonomy Sunburst for
complete sequences with a minimum length of 650 residues (“full-length” sequences) was
generated by entering IPR004184 into the Pfam and/or InterPro Families and/or Pfam clans
box on the Taxonomy Tool Families Option page (red arrow), checking the Fragments box in
the Fragment Option to exclude fragments (blue arrow), entering 650 for the Minimum Length
in the Length Filter (orange arrow), entering the Job name (green arrow) and an E-mail address

(magenta arrow), and clicking “Submit analysis” (black arrow).

Previous Jobs Families FASTA Accession IDs

Retrieve taxonomy for families.
The UniProt IDs for family members are identified in UniProtkB with a list of Pfam families, InterPro families, and/or Pfam clans.

Pfam and/or InterPro Families and/or Pfam clans:

IPR004184
Family Family Name Full Size UniRef90 Size UniRef50 Size
IPRO04184 PFL_dom 25,513 8,545 1,869
Total: 25,513 8,545 1,869
Total Computed: 25,513

The input format is a single family or commal/space separated list of families. Families should be specified as
PFxxxxx (five digits), IPRxxxxxx (six digits) or CLxxxx (four digits) for Pfam clans.

Filter by Taxonomy can be used to remove UniProt IDs that do not match the specified taxonomy categories.
The remaining UniProt IDs are used to generate the sunburst.

UniRef90 and UniRef50 clusters that contain the UniProt IDs are retrieved from the UniRef90 andUniRef50 databases using the
lookup table provided by UniProt/UniRef. Clusters for which the cluster ID (representative sequence) matches the list of families are
retained.

The numbers of UniProt IDs and both UniRef90 cluster and UniRef50 cluster IDs are displayed on the sunburst; the UniProt IDs and
both UniRef90 cluster and UniRef50 cluster IDs are available for download and/or transfer to the Accession ID option (Option D) of
EFI-EST to generate SSNs.

If the lists of UniRef90 or UniRef50 cluster IDs are used to SSNs with the A ion IDs option (Option D) of EFI-
EST, the lists should (must!) be filtered with the same list of families (Filter by Family) and any specified taxonomy
categories (Filter by Taxonomy) used to generate the lists.

This filtering removes the UniRef90 and UniRef50 clusters with cluster IDs ("representative sequences") or internal UniProt IDs that
are not members of the specified families or have the selected taxonomy categories.

~ Fragment Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment if the start and/or stop codon is missing. Approximately 10% of the entries in UniProt are fragments.

Fragments: Check to exclude UniProt-defint esults. (default: off)

For the UniRef90 and UniRef50 databases, clusters are excluded if the cluster ID ("representative sequence”) is
a fragment.

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.

» Filter by Taxonomy
~ Length Filter
Minimum Length: | 650

Maximum Length:

Job name: | IP91_IPR004184_NoFragments_Minlen650 (required)

E-mail address:

You will be notified by e-mail when your submission has been processed.

Submit Analysis

n




The results were available on the DATASET COMPLETED pages. The Taxonomy
Sunburst tab (below) is the interactive display that provides the numbers of UniProt, UniRef90
cluster, and UniRef50 cluster IDs (red arrow), downloads for IDs and FASTA sequences (blue

arrow), and transfers of IDs to EFI-EST (green arrow) or EFI-GND viewer (magenta arrow).

DATASET COMPLETED
Submission Name: IP91_IR004184_NoFragments_Minlen650

Dataset S y | T y Length Histograms

The taxonomy distribution for the UniProt IDs identified as members of the input list of families is displayed.

The UniRef90 and UniRef50 clusters containing the UniProt IDs in the sunburst are identified using the lookup table provided by
UniProt/UniRef. These UniRef90 and UniRef50 clusters may contain UniProt IDs from other families; in addition, the UniRef90 and
UniRef50 clusters at a selected taxonomy category may contain UniProt IDs from other categories. This results from conflation of
UniProt IDs in UniRef90 and UniRef50 clusters that share 290% and 250% sequence identity, respectively.

The numbers of UniProt IDs, UniRef90 cluster IDs, and UniRef50 cluster IDs for the selected category are displayed.

The sunburst is interactive, providing the ability to zoom to a selected taxonomy category by clicking on that category; clicking on the
center circle will return the display to the next highest rank.
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20,089 UNIPROT, 5,802 UNIREF90, 571 UNIREF50 IDS _

Lists of UniProt, UniRef90, and UniRef50 IDs and FASTA-formatted sequences can be downloaded.

The UniProt, UniRef90, [l UniRef50 IDs can be transferred to the ssion IDs option of EFIJET to generate an SSN. The
Accession IDs option piilides both Filter by Family and Filter by T omy that should be us remove internal UniProt IDs from
UniRef90 or UniRef50 ters that are not members of the selecte@amilies and/or taxonomy ilegory.

The lists also can be ti rred to the GND-Viewer to obtain GN

ID type: @ UniProt O UniRef90 O UniRef50
Prepare ID Download Prepare FASTA Download = Transfer to EFI-EST = Transfer to EFI-GND Viewer




UniProt ID SSN

The UniProt ID SSN was generated for the complete UniProt entries in UniProt Release
2022 04 using the EFI-EST Families Option by entering IPR004184 into the Pfam and/or
InterPro Families and/or Pfam clans box (red arrow), checking the Fragments box in the
Fragment Option to exclude fragments (blue arrow), entering the Job name (green arrow) and

an E-mail address (magenta arrow), and clicking “Submit analysis” (black arrow).

Previous Jobs Sequence BLAST Families FASTA Accession IDs SSN Utilities

Generate a SSN for a protein family.

The members of the input Pfam families, InterPro families, and/or Pfam clans are selected from the UniProt, UniRef90, or UniRef50
database.

Pfam and/or InterPro Families and/or Pfam clans:

IPR004184

Use UniRef90 | cluster ID sequences instead of UniProt IDs (UniProt is default).

Family Family Name Full Size UniRef90 Size UniRef50 Size
IPR004184 PFL_dom 25,513 8,545 1,869
Total: 25,513 8,545 1,869
Total Computed: 25,513

The input format is a single family or comma/space separated list of families. Families should be specified as
PFxxxxx (five digits), IPRxxxxxx (six digits) or CLxxxx (four digits) for Pfam clans.

UniRef90 clusters contain UniProt IDs that share 290% sequence identity and have 80% overlap with the longest sequence in the
cluster ("seed sequence"); as a result, the UniProt IDs in the cluster usually are functionally homogeneous, i.e., orthologues.
UniRef50 clusters contain UniProt IDs that share 250% sequence identity and have 80% overlap with the seed sequence; as a result,
the UniProt IDs in the cluster often are functionally heterogeneous, e.g., paralogues.

The sequences from the UniRef90 and UniRef90 databases are the UniRef90 and UniRef50 clusters for which the cluster ID
("representative sequence") matches the specified families. The UniProt members in these UniRef90 and Uni/Ref50 clusters that do
not match the specified families are removed from the cluster.

~ Fragl t Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment if the start and/or stop codon is missing. Approximately 10% of the entries in UniProt are fragments.

Fragments: Check to exclus ragments in the results. (default: off)

For the UniRef90 and UniRef50 databases, clusters are excluded if the cluster ID ("representative sequence”) is
a fragment.

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.

» Filter by Taxonomy

» Protein Family Size Options

» Family Domain Boundary Option

» SSN Edge Calculation Option

Job name: | IP91_IPR004184_UniProt_NoFragments (required)

E-mail address:

You will be notified by e-mail when your submission has been processed.

Submit Analysis

R
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The SSN was finalized on the SSN Finalization tab of the DATASET COMPLETED
page using 240 as the Alignment Score Threshold that separates the SwissProt-curated functions
into different clusters (orange arrow) and 650 residues as the Minimum in the Sequence Length
Restriction to remove truncated sequences (cyan arrow) [1], entering the Network (SSN) name

(brown arrow), and clicking “Create SSN” (black arrow).

DATASET COMPLETED
Submission Name: IP91_IPR004184_UniProt_NoFragments

IA minimum sequence similarity threshold that specifies the sequence pairs connected by edges is needed to generate the SSN. This
threshold also determines the segregation of proteins into clusters. The threshold is applied to the edges in the SSN using the alignment
score, an edge node attribute that is a measure of the similarity between sequence pairs.

Dataset Summary Taxonomy Sunburst Dataset Analysis SSN Finalization

This tab is used to specify the minimum "Alignment Score Threshold" (that is a measure of the minimum sequence similarity
threshold) for drawing the edges that connect the proteins (nodes) in the SSN.

Alignment Score Threshold: 240 @

This value corresponds to the lower limit for which an edge will be present in the SSN. The alignment score is similar in
magnitude to the negative base-10 logarithm of a BLAST e-value.

~ Sequence Length Restriction Options

Allows restriction of sequences in the generated SSN based on their length. (2)

Minimum: 650 (default: 0) _

Maximum: (default: 50000)

» Filter by Taxonomy
» Neighborhood Connectivity
» Fragment Option
Network name: °R004184_UniProt_NoFragments_Minlen650_AS240 This n_splayed in Cytoscape.

You will be notified by e-mail when the SSN is ready for download.

Greate SSN <4




11

The Network Files tab of the DOWNLOAD NETWORK FILES page provided the
xgmml file for the Full (SSN) Network (red arrow; all UniProt nodes and edges) as well as the
xgmml files for Representative Node Networks that conflate the UniProt nodes based on percent
identity (blue arrow). The xgmml file for the full SSN was downloaded, opened with Cytoscape

3.9.1, and displayed with the yFiles Organic layout to obtain the SNN shown below.

DOWNLOAD NETWORK FILES

[Submission Name: IPR004184_UniProt_NoFragments
Network Name: IPR004184_UniProt_NoFragments_Minlen650_AS240

SSN Overview Network Files

Please cite your use of the EF| tools:

Rémi Zallot, Nils Oberg, and John A. Gerlt, The EFI Web Resource for Genomic Enzymology Tools:
L ging Protein, G and Metag Datab to Di Novel Enzy and Metaboli
Pathways. Biochemistry 2019 58 (41), 4169-4182. https://doi.org/10.1021/acs.biochem.9b00735

The panels below provide files for full and representative node SSNs for download with the indicated numbers of nodes and edges.
As an approximate guide, SSNs with ~2M edges can be opened with 16 GB RAM, ~5M edges can be opened with 32 GB RAM,
~10M edges can be opened with 64 GB RAM, ~20M edges can be opened with 128 GB RAM, ~40M edges can be opened with 256
GB RAM, and ~120M edges can be opened with 768 GB RAM.

Files may be transferred to the Genome Neighborhood Tool (GNT), the Color SSN utility, the Cluster Analysis utility, or the
Neighborhood Connectivity utility.

Full Network =z
Each node in the network represents a single protein sequence.

# Nodes # Edges
Download ZIP 20,089 47,499,276 Transfer To: v

Representative Node Networks #)

In representative node (RepNode) networks, each node in the network represents a collection of proteins grouped according to
percent identity. For example, for a 75% identity RepNode network, all connected sequences that share 75% or more identity are
grouped into a single node (meta node). Sequences are collapsed together to reduce the overall number of nodes, making for less
complicated networks easier to load in Cytoscape.

The cluster organization is not changed, and the clustering of sequences remains identical to the full network.

% ID # Nodes # Edges
Download ZIP 100 15,986 27,061,467 Transfer To: v
Download ZIP 95 7,879 4,912,158 Transfer To: v
Download ZIP 90 6,623 2,928,401 Transfer To: v
Download ZIP 85 5,685 1,783,730 Transfer To: v
Download ZIP 80 4,903 1,112,553 Transfer To: v
Download ZIP 75 4,237 636,171 Transfer To: v
Download ZIP 70 3,631 325,427 Transfer To: v
Download ZIP 65 3,149 161,485 Transfer To: v
Download ZIP 60 2,759 75,869 Transfer To: v
Download ZIP 55 2,461 38,497 Transfer To: v
Download ZIP 50 2,247 26,146 Transfer To: v
Download ZIP 45 2,113 22,903 Transfer To: v
Download ZIP 40 1,937 19,798 Transfer To: v

Download Network Statistics as Table

New to Cytoscape?
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UniProt ID SSN for the GRE Superfamily. As described in the previous sections, the UniProt
ID SSN for the GRE superfamily was generated using an alignment score threshold of 240 and a
minimum length of 650 residues. The full SSN was opened with Cytoscape 3.9.1 and displayed
with the yFiles Organic layout using a Mac Pro computer with 1.5TB RAM. The SSN contains

20,089 UniProt ID nodes and 47,499,276 edges.
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UniRef90 Cluster SSN

The UniRef90 cluster SSN was generated for the complete UniProt entries with the EFI-
EST Family Option by entering [PR004184 into the Pfam and/or InterPro Families and/or
Pfam clans box (red arrow), selecting UniRef90 cluster ID sequences (orange arrow), checking
the Fragments box in the Fragment Option to exclude fragments (blue arrow), entering the Job
name (green arrow) and an E-mail address (magenta arrow), and clicking “Submit analysis”

(black arrow).

Previous Jobs Sequence BLAST Families FASTA Accession IDs SSN Utilities

Generate a SSN for a protein family.

The members of the input Pfam families, InterPro families, and/or Pfam clans are selected from the UniProt, UniRef90, or UniRef50

database.
Pfam and/or InterPro Families and/or Pfam clans:
IPR004184 h
Use | UniRef90 - cluster ID s of UniProt IDs (UniProt is default).
Family Family Name Full Size UniRef90 Size UniRef50 Size
IPR004184 PFL_dom 25,513 8,545 1,869
Total: 25,513 8,545 1,869
Total Computed: 8,545

The input format is a single family or comma/space separated list of families. Families should be specified as
PFxxxxx (five digits), IPRxxxxxx (six digits) or CLxxxx (four digits) for Pfam clans.

UniRef90 clusters contain UniProt IDs that share 290% sequence identity and have 80% overlap with the longest sequence in the
cluster ("seed sequence"); as a result, the UniProt IDs in the cluster usually are functionally homogeneous, i.e., orthologues.
UniRef50 clusters contain UniProt IDs that share 250% sequence identity and have 80% overlap with the seed sequence; as a result,
the UniProt IDs in the cluster often are functionally heterogeneous, e.g., paralogues.

The sequences from the UniRef90 and UniRef90 databases are the UniRef90 and UniRef50 clusters for which the cluster ID
("representative sequence”) matches the specified families. The UniProt members in these UniRef90 and Uni/Ref50 clusters that do
not match the specified families are removed from the cluster.

Fragment Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment if the start and/or stop codon is missing. Approximately 10% of the entries in UniProt are fragments.
Fragments: Check toheﬁned fragments in the results. (default: off)
For the UniRef90 and UniRef50 databases, clusters are excluded if the cluster ID ("representative sequence") is
a fragment.

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.

» Filter by Taxonomy
» Protein Family Size Options
» Family Domain Boundary Option

» SSN Edge Calculation Option

Job name:  IP91_IPR004184_UniRf90_NoFragments _ed)
E-mail address:  j-gerlt@illinois.edu _

You will be notified by e-mail when your submission has been processed.
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The SSN was finalized on the SSN Finalization tab of the DATASET COMPLETED
page using 240 as the Alignment Score Threshold that separates the SwissProt-curated functions
into different clusters (orange arrow) and 650 residues as the Minimum in the Sequence Length
Restriction to remove truncated sequences (cyan arrow) [1], entering the Network (SSN) name

(brown arrow), and clicking “Create SSN” (black arrow).

DATASET COMPLETED
Submission Name: IP91_IPR004184_UniRef90_NoFragments

IA minimum sequence similarity threshold that specifies the sequence pairs connected by edges is needed to generate the SSN. This
threshold also determines the segregation of proteins into clusters. The threshold is applied to the edges in the SSN using the alignment
score, an edge node attribute that is a measure of the similarity between sequence pairs.

Dataset Summary Taxonomy Sunburst Dataset Analysis SSN Finalization

This tab is used to specify the minimum "Alignment Score Threshold" (that is a measure of the minimum sequence similarity
threshold) for drawing the edges that connect the proteins (nodes) in the SSN.

Alignment Score Threshold: 240 &

This value corresponds to the lower limit for which an edge will be present in the SSN. The alignment score is similar in
magnitude to the negative base-10 logarithm of a BLAST e-value.

~ Sequence Length Restriction Options

Allows restriction of sequences in the generated SSN based on their length. (2)

Minimum: 650 (default: 0) _

Maximum: (default: 50000)

» Filter by Taxonomy
» Neighborhood Connectivity
» Fragment Option
Network name: 2004184 _UniRef90_NoFragments_Minlen650_AS240 This narr_layed in Cytoscape.

You will be notified by e-mail when the SSN is ready for download.

Create SSN _




15

The Network Files tab of the DOWNLOAD NETWORK FILES page provided the
xgmml file for the Full (SSN) Network (red arrow; all UniProt nodes and edges) as well as the
xgmml files for Representative Node Networks that conflate the UniProt nodes based on percent
identity (blue arrow). These files are available for download and/or transfer to the Color SSNs
utility, Cluster Analysis utility, Neighborhood Connectivity utility, and/or EFI-GNT using the

“Transfer To” menus (green arrows).

DOWNLOAD NETWORK FILES

[Submission Name: IP91_IPR004184_UniRef90_NoFragments
Network Name: IP91_IPR004184_UniRef90_NoFragments_Minlen650_AS240

SSN Overview Network Files

Please cite your use of the EFI tools:

Rémi Zallot, Nils Oberg, and John A. Gerlt, The EFI Web R for G ic Enzymology Tools:
Leveraging Protein, G and Metag D to Di Novel Enzy and Metaboli:
Pathways. Biochemistry 2019 58 (41), 4169-4182. https://doi.org/10.1021/acs.biochem.9b00735

The panels below provide files for full and representative node SSNs for download with the indicated numbers of nodes and edges.
As an approximate guide, SSNs with ~2M edges can be opened with 16 GB RAM, ~5M edges can be opened with 32 GB RAM,
~10M edges can be opened with 64 GB RAM, ~20M edges can be opened with 128 GB RAM, ~40M edges can be opened with 256
GB RAM, and ~120M edges can be opened with 768 GB RAM.

Files may be transferred to the Genome Neighborhood Tool (GNT), the Color SSN utility, the Cluster Analysis utility, e
Neighborhood Connectivity utility.

Full Network 2

Each node in the network represents a single protein sequence.

# Nodes # Edges
Download ZIP 5,801 2,133,174 Transfer To: v

Representative Node Networks = h
In representative node (RepNode) networks, each nole in the network represents a collection of proteins grouped a ing to

percent identity. For example, for a 75% identity RepNode network, all connected sequences that share 75% or mor: ntity are
grouped into a single node (meta node). Sequences are collapsed together to reduce the overall number of nodes, g for less
complicated networks easier to load in Cytoscape.

The cluster organization is not changed, and the clustering of sequences remains identical to the full network.

% ID # Nodes # Edges
Download ZIP 100 5,801 2,133,174 Transfer To: v
Download ZIP 95 5,772 2,098,397 Transfer To:
Download ZIP 90 5,681 1,985,278 Transfer To:
Download ZIP 85 4,964 1,284,066 Transfer To: = v
Download ZIP 80 4,264 776,890 Transfer To:  ~
Download ZIP 75 3,708 444,354 Transfer To:  ~
Download ZIP 70 3,184 228,973 Transfer To: v
Download ZIP 65 2,762 110,675 Transfer To:  +
Download ZIP 60 2,400 46,366 Transfer To:  ~
Download ZIP 55 2,162 25,507 Transfer To: v
Download ZIP 50 1,983 17,835 Transfer To: v
Download ZIP 45 1,879 15,914 Transfer To:  +
Download ZIP 40 1,728 14,513 Transfer To: v

Download Network Statistics as Table

New to Cytoscape?
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The xgmml file for the full UniRef90 cluster SSN was transferred from the DOWNLOAD
NETWORK FILES page to the Color SSN utility of the SSN Utilities tab by clicking the
“Transfer To” button and selecting the Color SSN option. This utility assigns unique numbers
to each cluster (Sequence Count Cluster Number node attribute based on decreasing number of
UniProt IDs and Cluster Count Node Number node attribute based on decreasing number of
nodes in each cluster) and colors to the nodes in each cluster. The job was submitted by clicking

“Submit Analysis” (black arrow).

Previous Jobs Sequence BLAST Families FASTA Accession IDs SSN Utilities
Color SSNs Cluster Analysis Neighborhood Connectivity Convergence Ratio

Clusters in the submitted SSN are identified, numbered and colored. Summary tables, sets of IDs and sequences per
cluster are provided.

The clusters are numbered and colored using two conventions: 1) Sequence Count Cluster Number assigned in order of
decreasing number of UniProt IDs in the cluster; 2) Node Count Cluster Number assigned in order of decreasing number of
nodes in the cluster.
SSN File: =
& 78201_1P91_IPR004184_UniRef90_NoFragments_Minlen650_AS240_full_ssn.xgmml.zip

A Cytoscape-edited SNN can serve as input. The accepted format is XGMML (or compressed XGMML as
zip).

E-mail address:

You will be notified by e-mail when your submission has been processed.

Submit Analysis _
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The xgmml file for the Color SSN that was generated was downloaded from the Data File
Download tab of the DOWNLOAD COLORED SSN FILES page (red arrow), opened with
Cytoscape 3.9.1, and displayed with the yFiles Organic layout to obtain the Color SNN shown in

Figure 1B.

DOWNLOAD COLORED SSN FILES

Uploaded Filename:
90691_IP91_IPR004184_UniRef90_NoFragments_Minlen650_AS240_full_ssn.xgmml
Six node attributes were added to the input SSN: Cluster Sequence Count, Sequence Count Cluster Number, Cluster Node Count,

Node Count Cluster Number, node.fillColor (according to Cluster Sequence Count, hexadecimal), and Node Count Fill Color
(according to Cluster Node Count, hexadecimal).

[The Data File Download tab provides the Color SSN with the nodes colored according to Cluster Sequence Count (node.fillColor).

To change the node colors in Cytoscape to Node Count Fill Color: 1) select all nodes; 2) on the Style Panel, click on the "?" in the Fill
(Color Property; 3) select "Remove Bypass"; 4) deselect the nodes (now default node color); and 5) open the Fill Color Property and select
"Node Count Fill Color" as the Column and "Passthrough Mapping" as the Mapping Type. The nodes will be colored with the Node Count
Fill Color.

The Data File Download tab also provides files for 1) the UniProt ID-Color-Cluster Number mapping table, 2) ID Lists and FASTA Files for
leach cluster, 3) cluster sizes, and 4) SwissProt annotations for clusters and singletons.

Submission Summary Data File Download

Please cite your use of the EFI tools:

Rémi Zallot, Nils Oberg, and John A. Gerlt, The EFI Web Resource for Genomic Enzymology Tools:
Leveraging Protein, Genome, and Metagenome Databases to Discover Novel Enzymes and Metabolic
Pathways. Biochemistry 2019 58 (41), 4169-4182. https://doi.org/10.1021/acs.biochem.9b00735

Colored SSN

Each cluster in the submitted SSN has been identified and assigned a unique number and color.

Download ZIP (48 MB) _

Supplementary Files

Mapping Tables

Download UniProt ID-Color-Cluster number mapping table _

ID Lists and FASTA Files per Cluster

Download UniProt ID lists per cluster
Download UniRef90 ID lists per cluster
Download FASTA files per UniProt cluster
Download FASTA files per UniRef90 cluster

Miscellaneous Files

Download Cluster sizes
Download Cluster-based convergence ratio for UniProt IDs
Download SwissProt annotations by cluster

Run CGFP on Colored SSN
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UniRef90 Cluster SSN for the GRE Superfamily. As described in the previous sections, the
UniRef90 cluster SSN for the GRE superfamily was generated using an alignment score threshold
of 240 and a minimum length of 650 residues. The nodes were colored using the Color SSNs

utility. The SSN contains 5,801 UniRef90 cluster nodes and 2,133,174 edges.
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The DOWNLOAD COLORED SSN FILES page provides other files for download,
including the UniProt ID-Color-Cluster number mapping table (blue arrow) that can be used
by the BridgeDb application in Cytoscape to color the nodes and assign cluster numbers in other
SSNs that contain the same (or a subset of the same) UniProt/UniRef90/UniRef50 IDs; this file
was used to color the SSNs for the taxonomy-filtered UniRef90 cluster SSNs described in the

following sections.
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Taxonomy Category-Specific UniRef90 SSNs: Taxonomy Tool Families Option, with

transfer of UniRef90 cluster IDs to the EFI-EST Accession IDs Option

The Taxonomy Sunburst for complete sequences was used with the Transfer to EFI-
EST feature (red arrow) to generate taxonomy category-specific UniRef90 SSNs. For
superkingdom Bacteria; superkingdom Bacteria, phylum Actinobacteria; superkingdom Bacteria,
phylum Bacteroidetes; superkingdom Bacteria, phylum Firmicutes; superkingdom Bacteria,
Phylum proteobacteria; and superkingdom Archaea, the taxonomy categories were selected by

clicking on the wedge (left panel). For Preselected conditions Fungi (four phyla within

superkingdom Eukaryota), the Eukaryota taxonomy category was selected (right panel).

DATASET COMPLETED

[Submission Name: IP91_IPR004184_NoFragments

Dataset Summary | Taxonomy Sunburst  Length Histograms

The taxonomy distribution for the UniProt IDs identified as members of the input list of families is displayed.

The UniRef90 and UniRef50 clusters containing the UniProt IDs in the sunburst are identified using the lookup table provided by
UniProt/UniRef. These UniRef90 and UniRef50 clusters may contain UniProt IDs from other families; in addition, the UniRef90 and
UniRef50 clusters at a selected taxonomy category may contain UniProt IDs from other categories. This results from conflation of
UniProt IDs in UniRef90 and UniRef50 clusters that share 290% and 250% sequence identity, respectively.

The numbers of UniProt IDs, UniRef90 cluster IDs, and UniRef50 cluster IDs for the selected category are displayed

The sunburst is interactive, providing the ability to zoom to a selected taxonomy category by clicking on that category; clicking on the
center circle will return the display to the next highest rank.

Root
Superkingdom
Kingdom
Phylum

Class

Order

Family

Genus

|
Eubacteriales:

Species
21,636 UNIPROT, 6,938 UNIREF90, 1,199 UNIREF50 IDS

Lists of UniProt, UniRef90, and UniRef50 IDs and FASTA-formattd@illiquences can be downloaded.

The UniProt, UniRef90, or UniRef50 IDs can be transferred to th
Accession IDs option provides both Filter by Family and Filter by
UniRef90 or UniRef50 clusters that are not members of the select

ssion IDs option of EFI-EST to generate an SSN. The
omy that should be used to remove internal UniProt IDs from
milies and/or taxonomy category.

The lists also can be transferred to the GND-Viewer to obtain

D type: OUniProt  ®UniRef20 O UniRef50
Prepare ID Download  Prepare FASTA Download  Transfer to EFI-EST  Transfer to EFI-GND Viewer

DATASET COMPLETED
[Submission Name: IP91_IPR004184_NoFragments

Dataset Summary | Taxonomy Sunburst | Length Histograms

The taxonomy distribution for the UniProt IDs identified as members of the input list of families is displayed.

The UniRef90 and UniRef50 clusters containing the UniProt IDs in the sunburst are identified using the lookup table provided by
UniProt/UniRef. These UniRef90 and UniRef50 clusters may contain UniProt IDs from other families; in addition, the UniRef0 and
UniRef50 clusters at a selected taxonomy category may contain UniProt IDs from other categories. This results from conflation of
UniProt IDs in UniRef90 and UniRef50 clusters that share 290% and 250% sequence identity, respectively.

The numbers of UniProt IDs, UniRef90 cluster IDs, and UniRef50 cluster IDs for the selected category are displayed.

The sunburst is interactive, providing the ability to zoom to a selected taxonomy category by clicking on that category; clicking on the
center circle will return the display to the next highest rank.

SUPERKINGDOM: EUKARYOTA

219 UNIPROT, 111 UNIREF90, 46 UNIREF50 IDS

Lists of UniProt, UniRef90, and UniRef50 IDs and FASTA-formatte iences can be downloaded.
The UniProt, UniRef90, or UniRef50 IDs can be transferred to the
Accession IDs option provides both Filter by Family and Filter by T
UniRefd0 or UniRef50 clusters that are not members of the selecte

ion IDs option of EFI-EST to generate an SSN. The
 that should be used to remove internal UniProt IDs from
iies andlor taxonomy category.

The lists also can be transferred to the GND-Viewer to obtain G

ID type: OUniProt ~ ®UniRef80 O UniRef50

Prepare ID Download  Prepare FASTA Download  Transfer to EFI-EST  Transfer to EFI-GND Viewer
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For the single taxonomy categories (left panel), in the EFI-EST Accession IDs Option
pages that opened, the Fragment Option was used to exclude fragments (blue arrow), Filter by
Family was used to select [IPR004184 (green arrow), and Filter by Taxonomy was used to select
the six single taxonomy categories (magenta arrow). For Fungi (right panel), Fungi was selected
from the Preselected conditions menu (magenta arrow). As described in the text, Filter by
Family and Filter by Taxonomy are used to ensure that the UniRef90 cluster IDs and internal
UniProt IDs match the desired taxonomy category and family. The Job name (orange arrow) and
an E-mail address (cyan arrow) were entered, and the job was started by clicking “Create SSN”

(black arrow).



Previous Jobs = Sequence BLAST ~ Families ~ FASTA | AccessioniDs | SSN Ut

Generate a SSN from a list of UniProt, UniRef, NCBI, or Genbank IDs.

An all-by-all BLAST (2) is performed to obtain the similarities between sequence pairs to calculate edge values to generate the SSN.
Use UniProtIDs | Use UniRef50 or UniRef90 Cluster IDs

Input a list of UniRef50 or UniRef90 cluster accession IDs, or upload a text file.

Accession IDs:

Accession ID File: (=

& IPR004184_NoFragments

Input accession IDs are: | UniRef90 cluster IDs -| <7

~ Fragment Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment if the start and/or stop codon ig missing. Approximately 10% of the entries in UniProt are fragments.

Fragments: (9 Check to exclude UniProt sults. (default: off)

For the UniRef90 and UniRef50 databbses, clusters are excluded if the cluster ID (‘representative sequence) is
afragment.

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters i they
are fragments.

The input list of UniRef90 or UniRef50 cluster IDs should (must!) be filtered with the same list of Pfam families,
InterPro families, and/or Pfam clans used to generate the IDs, i

‘The input list of UniRef90 or UniRef50 IDs is obtained from 1) the Color SSN or Cluster Analysis utilty for a Families option
(Option B) EFI-EST SSN, 2) the Families option of the Taxonomy Tool, or 3) the Accession IDs option of the Taxonomy
Tool,

Input a list of Pfam famil
these families.

s, InterPro families, and/or Pfam clans to restrict the UniProt and/or UniRef IDs in the SSN to

Family(s): | |pRO04184

The input format is a single family or commalspace Separated list of families. Families should be specified as
PFxcxxx (five digits), IPRxxoox (six digits) o CLxoocx (four digits) for Pfam clans.

For input lists of UniRef90 and UniRef50 clusters, the cluster ID (representative sequence) is used to identify those that

match the list of families and are included in the SSN. The UniProt members in these clusters that do not match the input
families are removed from the cluster and are not included in the SSN node attributes.

~ Filter by Taxonomy

The input list of UniRef90 or UniRef50 cluster IDs should (must!) be filtered with the same taxonomy categories
used to generate the IDs,

The input list of UniRef90 or UniRef50 IDs is obtained from 1) the Color SSN or Cluster Analysis utilty for a Families option
(Option B) EFI-EST SSN, 2) the Families option of the Taxonomy Tool, or 3) the Accession IDs option of the Taxonomy
Tool

From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungf", "Fungi", "Viruses",
"Bacteria", "Eukaryota", or "Archaea" to resrict the UniProt IDs in the sunburst to these taxonomy groups.

“Bacteria, Archaea, Fungi", "Bacteria, *Archaea, and "Fungi® select organisms that may provide genome context (gene
clustersioperons) useful for inferring functions.

The UniProt IDs also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class, Order,
Family, Genus, and Species ranks. Multiple conditions are combined to be a urn of each other.

Preselected conditions: | Bacteria B

| Superkingdom -|| Bacteria
Reset

» Protein Family Addition Options
» Family Domain Boundary Options

» SSN Edge Calculation Option

Job name:  3cteria UniRef90_NoFragments_IPR004184_Bacteria (required)

E-mail address:

You will be notified by e-mail when your submission has been processed.

Submit Analysis

Previous Jobs  Sequence BLAST | Families  FASTA | AccessioniDs  SSN Utiliies

Generate a SSN from a list of UniProt, UniRef, NCBI, or Genbank IDs.

An all-by-all BLAST (7) is performed to obtain the similarities between sequence lculate edge values t te the SSN.
Use UniProtiDs | Use UniRefS0 or UniRef90 Cluster IDs
Input a lst of UniRef50 or UniRef90 cluster accession IDs, or upload a text file.
Accession IDs:
4

Accession ID File: ()

&4 1PRO0A184_NoFragments

Input accession IDs are: UniRef90 cluster IDs + 7

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment i the start and/or stop codon is missigg Approximately 10% of the entries in UniProt are fragments.

Fragments: @ Check {o exclude UniProt-defined

For the UniRef90 and UniRef50 databases, ci¥sters are excluded if the cluster ID (‘representative sequence") is
afragment

UniProt IDs in UniRef30 and UniRefS0 clusters with complete cluster IDs are removed from the clusters f they
are fragments.

The input list of UniRef30 or UniRef50 cluster IDs should (must!) be filtered with the same list of Pfam families,
InterPro families, and/or Pfam clans used to generate the IDs, if:

The input st of UniRef90 or UniRef50 IDs is obtained from 1) the Color SSN or Cluster Analysis utiity for a Families option
(Option B) EFI-EST SSN, 2) the Families option of the Taxonomy Tool, or 3) the Accession IDs option of the Taxanomy
Tool.

Input a lst of Pfam families, InterPro families, and/or Pfam clans to restrict the UniProt andor UniRef IDs in the SSN to
these familles.

Famiv(s)| 1pRo04184

‘The input format is a single farmily o list of families. Families should be specified as
PFxoocx (five digits), IPRoooocx (six digits) or CLiooxx (four digits) for Pfam clans.

Forinput lists of UniRef90 and UniRefS0 clusters, the cluster ID (representative sequence) is used to identify those that
match the list of families and are included in the SSN. The UniProt members in these clusters that do not match the input
families are removed from the cluster and are not included in the SSN node attributes.

~ Filter by Taxonomy

The input list of UniRef90 or UniRef50 cluster IDs should (must!) be filtered with the same taxonomy categories
used to generate the IDs,

The input list of UniRef90 or UniRef50 IDs is obtained from 1) the Color SSN or Cluster Analysis utilty for a Families option
(Option B) EFI-EST SSN, 2) the Families option of the Taxonomy Tool, or 3) the Accession IDs option of the Taxonomy
ool

From preselected conditions, the user can select "Bacteria, Archaca, Fungi®, "Eukaryota, no Fungi', "Fungi®, "Viruses",
"Bacteria", "Eukaryota", or *Archaea" to restrict the UniProt IDs in the sunburst to these taxonomy groups

"Bacteria, Archaea, Fungi", "Bacteria", *Archaea’, and "Fungi" select organisms that may provide genome context (gene
clusters/operons) useful for inferring functions.

The UniProt IDs also can be restricted to taxonomy categories within the Superkingdom, ngdom, Phylum, Class, Order,
Family, Genus, and Species ranks. Multipie conditions are combined to be a union of each othe

Preselected conditions: | Fungi .

Phylum -| Ascomycota

Phyum | Basidiomycota w

Phylum < Fungiincertae sedis | &

Phylum | unclassified fungi L]
Reset

» Proteln Family Addition Options
» Family Domain Boundary Options

+ SSN Edge Calculation Option
Job name:  ukaryota UniRef90_NoFragments_IPRO04184_Fungi (required)

E-mail address:

You will be notified by e-mail when your submission has been processed.

Submit Analysi
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The SSNs were finalized on the SSN Finalization tabs of the DATASET COMPLETED

pages using 240 as the Alignment Score Threshold that separates the SwissProt-curated functions

into different clusters (orange arrow) and 650 residues as the Minimum in the Sequence Length

Restriction to remove truncated sequences (cyan arrow) [1], entering the Network (SSN) name

(brown arrow), and clicking “Create SSN” (black arrow)
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DATASET COMPLETED
Submission Name: IP91_IPR004184_NoFragments_Bacteria_UniRef90_NoFragments_IPR004184_Bacteria

JA minimum sequence similarity threshold that specifies the sequence pairs connected by edges is needed to generate the SSN. This
threshold also determines the segregation of proteins into clusters. The threshold is applied to the edges in the SSN using the alignment
score, an edge node attribute that is a measure of the similarity between sequence pairs.

Dataset Summary Taxonomy Sunburst Dataset Analysis SSN Finalization

This tab is used to specify the minimum "Alignment Score Threshold" (that is a measure of the minimum sequence similarity
threshold) for drawing the edges that connect the proteins (nodes) in the SSN.

Alignment Score Threshold: | 240 @

This value corresponds to the lower limit for which an edge will be present in the SSN. The alignment score is similar in
magnitude to the negative base-10 logarithm of a BLAST e-value.

~ Sequence Length Restriction Options

Allows restriction of sequences in the generated SSN based on their length. (2)

Minimum: 650 (default: 0) _

Maximum: (default: 50000)

» Filter by Taxonomy
» Neighborhood Connectivity

» Fragment Option

Network name: JFragments_IPR004184_Bacteria_Minlen650_AS240 This nar_)layed in Cytoscape.

You will be notified by e-mail when the SSN is ready for download.

Create SSN _

The Network Files tab of the DOWNLOAD NETWORK FILES pages provided the
xgmml file for the Full (SSN) Network (red arrow; all UniProt nodes and edges) as well as the
xgmml files for Representative Node Networks that conflate the UniProt nodes based on percent
identity (blue arrow). The xgmml files for the full SSNs were download and opened with
Cytoscape; the nodes were colored using the BridgeDb app and the UniProt ID-Color-Cluster

number color mapping table obtained for the Color SSN in Figure 1B.



DOWNLOAD NETWORK FILES

Submission Name: IP91_IPR004184_NoFragments Bacteria UniRef90_NoFragments_IPR004184_Bacteria

Network Name:
IP91_IPR004184_NoFragments_Bacteria_UniRef90_NoFragments_IPR004184_Bacteria_Minlen650_AS240

SSN Overview Network Files

Please cite your use of the EFI tools:

Rémi Zallot, Nils Oberg, and John A. Gerlt, The EFI Web Resource for Genomic Enzymology Tools:
Leveraging Protein, Genome, and Metagenome Databases to Discover Novel Enzymes and Metabolic
Pathways. Biochemistry 2019 58 (41), 4169-4182. https://doi.org/10.1021/acs.biochem.9b00735

The panels below provide files for full and representative node SSNs for download with the indicated numbers of nodes and edges.
As an approximate guide, SSNs with ~2M edges can be opened with 16 GB RAM, ~5M edges can be opened with 32 GB RAM,
~10M edges can be opened with 64 GB RAM, ~20M edges can be opened with 128 GB RAM, ~40M edges can be opened with 256
GB RAM, and ~120M edges can be opened with 768 GB RAM.

Files may be transferred to the Genome Neighborhood Tool (GNT), the Color SSN utility, the Cluster Analysis utility, or the
Neighborhood Connectivity utility.

Full Network _

Each node in the network represents a single protein sequence.

# Nodes # Edges

Download ZIP 5,419 2,021,943 Transfer To: ¥

Representative Node Networks (7) _

In representative node (RepNode) networks, each node in the network represents a collection of proteins grouped according to
percent identity. For example, for a 75% identity RepNode network, all connected sequences that share 75% or more identity are
grouped into a single node (meta node). Sequences are collapsed together to reduce the overall number of nodes, making for less
complicated networks easier to load in Cytoscape.

The cluster organization is not changed, and the clustering of sequences remains identical to the full network.

% ID # Nodes # Edges
Download ZIP 100 5,419 2,021,943 Transfer To:
Download ZIP 95 5,390 1,987,868 Transfer To:  ~
Download ZIP 90 5,302 1,878,667 Transfer To:
Download ZIP 85 4,613 1,201,837 Transfer To:
Download ZIP 80 3,934 717,327 Transfer To:
Download ZIP 75 3,395 400,907 Transfer To:
Download ZIP 70 2,899 202,804 Transfer To:
Download ZIP 65 2,499 95,145 Transfer To:
Download ZIP 60 2,159 38,269 Transfer To:
Download ZIP 55 1,938 21,069 Transfer To:
Download ZIP 50 1,783 14,816 Transfer To:
Download ZIP 45 1,685 13,036 Transfer To: ~
Download ZIP 40 1,551 11,871 Transfer To: v

Download Network Statistics as Table

New to Cytoscape?
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Taxonomy Category-Filtered UniRef90 Cluster SSNs for the GRE Superfamily. The SSNs
were generated using an alignment score threshold of 240 and a minimum length of 650 residues.
For Panel A, the nodes were colored using the Color SSNs utility; for Panels B through H, the
clusters/nodes were colored using the UniProt ID-Color-Cluster number color mapping table for
the Color SSN in Panel A to allow the clusters/nodes to be associated with the clusters/nodes in
the SSN for the entire superfamily in panel A. Panel A, SSN for the entire GRE superfamily; the
SSN contains 5,801 nodes and 2,133,174 edges. Panel B, Superkingdom Bacteria; the SSN
contains 5,419 nodes and 2,021,943 edges. Panel C, Superkingdom Bacteria, phylum
Actinobacteria; the SSN contains 488 nodes and 64,199 edges. Panel D, Superkingdom Bacteria,
phylum Bacteroidetes; the SSN contains 333 nodes and 13,658 edges. Panel E, Superkingdom
Bacteria, phylum Firmicutes; the SSN contains 2,467 nodes and 515,667 edges. Panel F,
Superkingdom Bacteria, phylum Proteobacteria; the SSN contains 1,048 nodes and 50,190 edges.
Panel G, Superkingdom Archaea; the SSN contains 262 nodes and 2,074 edges. Panel H,

Superkingdom Eukaryota, Fungi only; the SSN contains 28 nodes



27

EFI-EST Families Option, Filter by

Taxonomy Category-Specific UniRef90 SSNs

Taxonomy in the Analysis Step

The SSN Finalization tab of the DATASET COMPLETED page for the UniRef90
cluster SSN for the complete entries was used to generate the taxonomy category-filtered SSNs
described in the previous section. The SSNs were finalized using 240 as the Alignment Score
Threshold (red arrow) and 650 residues as the Minimum in the Sequence Length Restriction
(blue arrow). For the single taxonomy categories (left panel), Filter by Taxonomy was used to

select the single taxonomy categories (green arrow). For Fungi (right panel), Fungi was selected

from the Preselected conditions menu (green arrow

[Submission Name: IP91_IPR004184_UniRef90_NoFragments [Submission Name: IP91_IPR004184_UniRef30_NoFragments
JA minimum sequence similarity threshold that specifies the sequence pairs connected by edges is needed to generate the SSN. This | minimum sequence similarity threshold that specifies the sequence pairs connected by edges is needed to generate the SSN. This
hreshold also determines the segregation of proteins into clusters. The threshold is applied to the edges in the SSN using the alignment hreshold also determines the segregation of proteins into clusters. The threshold is applied to the edges in the SSN using the alignment
core, an edge node attribute that is a measure of the similarity between sequence pairs. score, an edge node attribute that is a measure of the similarity between sequence pairs.
Dataset Summary  Taxonomy Sunburst  Dataset Analysis | SSN Finalization = SSNs Created From this Dataset Dataset Summary ~ Taxonomy Sunburst ~ Dataset Analysis =SSN Finalization = SSNs Created From this Dataset
This tab is used to specify the minimum "Alignment Score Threshold" (that is a measure of the minimum sequence similarity This tab is used to specify the minimum "Alignment Score Threshold" (that is a measure of the minimum sequence similarity
threshold) for drawing the edges that connect the proteins (nodes) in the SSN. threshold) for drawing the edges that connect the proteins (nodes) in the SSN.
Alignment Score Threshold: | 240 7 Alignment Score Threshold: 240 3
This value corresponds to the lower limit for which an edge will be present in the SSN. The alignment score is similar in This value corresponds to the lower limit for which an edge Will be present in the SSN. The alignment score is similar in
magnitude to the negative base-10 logarithm of a BLAST e-value. magnitude to the negative base-10 logarithm of a BLAST e-value.
~ Sequence Length Restriction Options ~ Sequence Length Restriction Options
Allows restriction of sequences in the generated SSN based on their length. (7) Allows restriction of sequences in the generated SSN based on their length. (7
Minimum: 650 (default: 0) Minimum: | 650 (default: 0)
Maximum: (default: 50000) Maximum: (default: 50000)
~ Filter by Taxonomy ~ Filter by Taxonomy
From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungi", "Fungi", "Viruses", From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungi”, "Fungi", "Viruses",
"Bacteria", "Eukaryota”, or "Archaea” to restrict the SSN nodes to these taxonomy groups. "Bacteria", "Eukaryota, or "Archaea’ to restrict the SSN nodes to these taxonomy groups.
"Bacteria, Archaea, Fung", "Bacteria", "Archaea", and "Fungi" select organisms that may provide genome context (gene "Bacteria, Archaea, Fungi", "Bacteria”, "Archaea’, and "Fungi" select organisms that may provide genome context (gene
clusters/operons) useful for inferring functions. clusters/operons) useful for inferring functions.
The SSN nodes also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class, Order, The SSN nodes also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class, Order,
Family, Genus, and Species ranks. Multiple conditions are combined to be a union of each other. Family, Genus, and Species ranks. Multiple conditions are combined to be a union of each other.
The SSN nodes from the UniRef90 and UniRef50 databases are the UniRef90 and UniRef50 clusters for which the cluster The SSN nodes from the UniRef90 and UniRef50 databases are the UniRef0 and UniRef50 clusters for which the cluster
ID (‘representative sequence) matches the specified taxonomy categories. The UniProt members in these nodes that do D ('representative sequence") matches the specified taxonomy categories. The UniProt members in these nodes that do
not match the specified taxonomy categories are removed from the nodes. not match the specified taxonomy categories are removed from the nodes.
Preselected conditions: Bacteria . Preselected conditions: | Fungi -
Superkingdom - | Bacteria L ] Phylum - Ascomycota 1 ]
Phylum - Basidiomycota L]
Reset
Phylum - Fungi incertae sedis
» Neighborhood Connectivity
» Fragment Option Phylum - unclassified fungi L ]
Network name:  UniRef90_NoFragments_Bacteria_Minlen650_AS240 | This name will be displayed in Cytoscape.
Reset
You will be notified by e-mail when the SSN is ready for download.
Create SSN » Neighborhood Connectivity
» Fragment Option
Network name: 14184_UniRef90_NoFragments_Fungi_Minlen650_AS This name will be displayed in Cytoscape.
You will be notified by e-mail when the SSN is ready for download
Create SSN
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The Network Files tab of the DOWNLOAD NETWORK FILES pages provided the
xgmml file for the Full (SSN) Network (red arrow; all UniProt nodes and edges) as well as the
xgmml files for Representative Node Networks that conflate the UniProt nodes based on percent
identity (blue arrow). The xgmml files for the full SSNs were downloaded and opened with
Cytoscape; the nodes were colored using the BridgeDb app and the UniProt ID-Color-Cluster

number color mapping table obtained for the Color SSN in Figure 1B.

DOWNLOAD NETWORK FILES

[Submission Name: IP91_IPR004184_UniRef90_NoFragments
Network Name: IP91_IPR004184_UniRef90_NoFragments_Bacteria_Minlen650_AS240

SSN Overview Network Files

Please cite your use of the EFI tools:

Rémi Zallot, Nils Oberg, and John A. Gerlt, The EFI Web Resource for Genomic Enzymology Tools:
L ging Protein, G and Metag Datab to Di Novel Enzy and Metaboli
Pathways. Biochemistry 2019 58 (41), 4169-4182. https://doi.org/10.1021/acs.biochem.9b00735

The panels below provide files for full and representative node SSNs for download with the indicated numbers of nodes and edges.
As an approximate guide, SSNs with ~2M edges can be opened with 16 GB RAM, ~5M edges can be opened with 32 GB RAM,
~10M edges can be opened with 64 GB RAM, ~20M edges can be opened with 128 GB RAM, ~40M edges can be opened with 256
GB RAM, and ~120M edges can be opened with 768 GB RAM.

Files may be transferred to the Genome Neighborhood Tool (GNT), the Color SSN utility, the Cluster Analysis utility, or the
Neighborhood Connectivity utility.

Full Network 7

Each node in the network represents a single protein sequence.

# Nodes # Edges
Download ZIP 5,419 2,021,943 Transfer To: v

Representative Node Networks (2

In representative node (RepNode) networks, each node in the network represents a collection of proteins grouped according to
percent identity. For example, for a 75% identity RepNode network, all connected sequences that share 75% or more identity are
grouped into a single node (meta node). Sequences are collapsed together to reduce the overall number of nodes, making for less
complicated networks easier to load in Cytoscape.

The cluster organization is not changed, and the clustering of sequences remains identical to the full network.

% ID # Nodes # Edges
Download ZIP 100 5,419 2,021,943 Transfer To: v
Download ZIP 95 5,390 1,987,868 Transfer To: v
Download ZIP 90 5,302 1,878,667 Transfer To:  +
Download ZIP 85 4,613 1,201,837 Transfer To: v
Download ZIP 80 3,934 717,327 Transfer To:  +
Download ZIP 75 3,395 400,907 Transfer To: v
Download ZIP 70 2,899 202,804 Transfer To: v
Download ZIP 65 2,499 95,145 Transfer To:  +
Download ZIP 60 2,159 38,269 Transfer To: v
Download ZIP 55 1,938 21,069 Transfer To: v
Download ZIP 50 1,783 14,816 Transfer To: v
Download ZIP 45 1,685 13,036 Transfer To: v
Download ZIP 40 1,551 11,871 Transfer To: v

Download Network Statistics as Table

New to Cytoscape?
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Taxonomy Category-Specific UniRef90 SSNs: EFI-EST Families Option, Filter by

Taxonomy in the Generate Step

The same taxonomy category-filtered UniRef90 SSNs were generated in separate jobs
using the EFI-EST Family Option by specifying IPR004184 as the input family (red arrow),
selecting UniRef90 cluster IDs (blue arrow), selecting Fragment Option to exclude fragments
(green arrow), and selecting the taxonomy categories (magenta arrow; single categories in the left
panel; Fungi in the right panel). The Job name (orange arrow) and an E-mail address (cyan

arrow) were entered; the job was started by clicking “Submit analysis” (black arrow).

Previous Jobs  Sequence BLAST | Families = FASTA  AccessionlDs  SSN Utilities Previous Jobs  Sequence BLAST | Families =~ FASTA  AccessioniDs  SSN Utiities

Generate a SSN for a protein family. Generate a SSN for a protein faily.
The members of the input Pfam familis, InterPro families, and/or Pfam clans are selected from the UniProt, UniRef30, or UniRef50
The members of the input Pfam families, InterPro families, and/or Pfam clans are selected from the UniProt, UniRef90, or UniRef50 database.

database.

Pfam and/or InterPro Familieg and/or Pfam clans:

Pfam and/or InterPro Families and/or Pfam clans:

IPR004184

IPR004184.

Use UniRef90 - cluster
uences instead of UniProt IDs (UniProt s defaul). Family

oquences instead of UniProt IDs (UniProt is defaul).

Use UniRef90 - cluster ID, Size  UniRef90 Size UniRefS0 Size

Family Size  UniRef90Size  UniRefs0 Size 1PRO04184  PFLWom 25513 8545 1,869
IPRO04184  PFL_do¥ 25513 8,545 1,869 Total 5513 8545 1869
Total 25513 8,545 1,869 Total Computed: S35
The input a single family of families. Families should be specified as
Total Computed: 8,545 PP (v e, Phosoon (e ey o Cmss o e o B i
The input format i a single family or commayspace separated list of families. Families should be specified as
PFoooc (five digts), IPRxooocx (six digits) or CLxxxx (four digits) for Pfam clans. UniRefo0 clusters contain UniProt IDs that share 290% sequence identity and have 80% overtap with the longest sequence in the
cluster (‘seed sequence"); as a result the UniProt IDs inthe cluster usually are functionally homogeneous, i.e. orthologues.
UniRef50 clusters contain UniProt IDs that share 50% sequence identiy and have 80% overtap with the seed sequence; as a result
UniRef90 clusters contain UniProt IDs that share 290% sequence identity and have 80% overlap with the longest sequence in the the UniProt IDs in the custer often are functionally helerogeneous, 6., paralogues.
cluster ("seed sequence"); as a result, the UniProt IDs in the cluster usually are functionally homogeneous, L., orthologues.
UniRef50 ciusters contain UniProt IDs that share 250% sequence identity and have 80% overlap with the seed sequence; as a resut, The sequences fom e Urief% o UriRelS daiabases or the UrReS0 and RS0 csters o i he lser D
the UniProt IDs in the cluster often are functionally heterogeneous, e.g., paralogues. ") maiches the e UniProt members in these UniRef90 and Uni/RefS0 clusters that do

ot malch the speciied faribes are emoved from the custr

The sequences from the UniRef90 and UniRef90 databases are the UniRef90 and UniRef50 clusters for which the cluster ID
not match the specified families are removed from the cluster.

[ — ‘codons; Fragment if the start andiggfstop codon is missing. Approximately 10% of the entries in UniProt are fragments

Fragments: & Check to ex

is in the results. (default: off)
UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop

codons; Fragment if the start and/or sjpp codon is missing. Approximately 10% of the entries in UniProt are fragments. For the UniRef90 and

afragment

Ref50 databases, clusters are excluded if the cluster ID (‘representative sequence”) is

Fragments: [ Check to exclu ts in the results. (default: off)

UniProt IDs in UniRef30 and UriRefS0 clusters with complete cluster IDs are removed from the clusters ifthey
For the UniRef90 and UniRef50 databases, clusters are excluded if the cluster ID (‘representative sequence”) is aro fragments.
a fragment.

UniProt IDs in UniRef30 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they - Filter by Taxonomy
are fragments.

From preselected conditions, the user can select "Bacteria, Archaea, FungP”, "Eukaryota, no Fungi, "Fungi”, "Viruses",
"Bacteria", "Eukaryotar, or "Archaea’ to restrict te retrieved sequences to these taxonomy groups.
~ Filter by Taxonomy

“Bacteria, Archaea, Fung”, "Bacteria", "Archaea’, and *Fungi" select organisms that may provide genome context (gene
clustersloperons) useful for inferring functions.

From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungr", "Fungi", "Viruses", The refrieved sequences also can be restricted 1o taxonomy categories within the Superkingdom, Kingdom, Phylum, Class,
"Bacteria’, "Eukaryota", or "Archaea’ to restrict the retrieved sequences to these taxonomy groups. ‘Order, Family, Genus, and Species ranks. Multile conditions are combined to be a union of each other.

"Bacteria, Archaea, FungP, "Bacteria”, "Archaea’, and "Fungi” select organisms that may provide genome context (gene from the UniRef90 and for which the cluster
clustersioperons) useful for inferring functions, D ) matches the specified gories. The U in these clusters that do

ot match th specifod axonomy catogories are removed from the custer.
The retrieved sequences also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class,

Order, Family, Genus, and Species ranks. Multiple conditions are combined to be a union of each other. Pressiecied conditons: (Fungl

‘The sequences from the UniRef90 and UniRef50 databases are the UniRef90 and UniRef50 clusters for which the cluster Phylum Ascomycota
ID (‘representative sequence®) matches the specified taxonomy categories. The UniProt members in these clusters that do
not match the specified taxonomy categories are removed from the cluster.

Phylum - Basidiomycota L
Preselected conditions:  Bacteria
Superkingdom - Bacteria L Phylum - Fungi incertae sedis
Phylum - unclassified fungi w
Reset
Reset
» Protein Family Size Options
» Family Domain Boundary Option » Protein Family Size Options

» SSN Edge Calculation Option » Family Domain Boundary Option
» SSN Edge Calculation Option

Job name:  IP91_IPR004184_UniRef90_NoFragments_Bacteria (required)
Job name:  IP91_IPRO04184_UniRef90_NoFragments_Fungi (required)

E-mail address:
E-mail address:

You will be notified by e-mail when your submission has been processed.

Submit Analysis

You will be notified by e-mail when your submission has been processed.
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As described previously for the UniProt ID and UniRef90 cluster SSNs, the SSNs were
finalized (SSN Finalization tab on the DATASET COMPLETED pages) using 240 as the
Alignment Score Threshold and 650 residues as the Minimum in the Sequence Length
Restriction, entering the Network (SSN) name (brown arrow), and clicking “Create SSN” (black

arrow).

DATASET COMPLETED
Submission Name: IP91_IPR004184_UniRef90_NoFragments_Bacteria

JA minimum sequence similarity threshold that specifies the sequence pairs connected by edges is needed to generate the SSN. This
|threshold also determines the segregation of proteins into clusters. The threshold is applied to the edges in the SSN using the alignment
score, an edge node attribute that is a measure of the similarity between sequence pairs.

Dataset Summary Taxonomy Sunburst Dataset Analysis SSN Finalization

This tab is used to specify the minimum "Alignment Score Threshold" (that is a measure of the minimum sequence similarity
threshold) for drawing the edges that connect the proteins (nodes) in the SSN.

Alignment Score Threshold: | 240 @)

This value corresponds to the lower limit for which an edge will be present in the SSN. The alignment score is similar in
magnitude to the negative base-10 logarithm of a BLAST e-value.

~ Sequence Length Restriction Options

Allows restriction of sequences in the generated SSN based on their length. (2)

Minimum: | 650 (default: 0) _

Maximum: (default: 50000)

» Filter by Taxonomy
*» Neighborhood Connectivity

» Fragment Option

Network name:  UniRef90_NoFragments_Bacteria_Minlen650_AS240 This name W_d in Cytoscape.

You will be notified by e-mail when the SSN is ready for download.

Create SSN _
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The Network Files tab of the DOWNLOAD NETWORK FILES pages provided the
xgmml file for the Full (SSN) Network (red arrow; all UniProt nodes and edges) as well as the
xgmml files for Representative Node Networks that conflate the UniProt nodes based on percent
identity (blue arrow). The xgmml files for the full SSNs were download and opened with
Cytoscape; the nodes were colored using the BridgeDb app and the UniProt ID-Color-Cluster

number color mapping table obtained for the Color SSN in Figure 1B.

DOWNLOAD NETWORK FILES

[Submission Name: IP91_IPR004184_UniRef90_NoFragments_Bacteria
Network Name: IP91_IPR004184_UniRef90_NoFragments_Bacteria_Minlen650_AS240

SSN Overview Network Files

Please cite your use of the EFI tools:

Rémi Zallot, Nils Oberg, and John A. Gerlt, The EFI Web R for G ic Enzymology Tools:
Leveraging Protein, and Datab to Di: Novel Enzy and Metaboli

nd Metag
Pathways. Biochemistry 2019 58 (41), 4169-4182. https://doi.org/10.1021/acs.biochem.9b00735

The panels below provide files for full and representative node SSNs for download with the indicated numbers of nodes and edges.
As an approximate guide, SSNs with ~2M edges can be opened with 16 GB RAM, ~5M edges can be opened with 32 GB RAM,
~10M edges can be opened with 64 GB RAM, ~20M edges can be opened with 128 GB RAM, ~40M edges can be opened with 256
GB RAM, and ~120M edges can be opened with 768 GB RAM.

Files may be transferred to the Genome Neighborhood Tool (GNT), the Color SSN utility, the Cluster Analysis utility, or the
Neighborhood Connectivity utility.

Full Network =

Each node in the network represents a single protein sequence.

# Nodes # Edges

Download ZIP 5,419 2,021,943 Transfer To:  ~

Representative Node Networks 2

In representative node (RepNode) networks, each node in the network represents a collection of proteins grouped according to
percent identity. For example, for a 75% identity RepNode network, all connected sequences that share 75% or more identity are
grouped into a single node (meta node). Sequences are collapsed together to reduce the overall number of nodes, making for less
complicated networks easier to load in Cytoscape.

The cluster organization is not changed, and the clustering of sequences remains identical to the full network.

% ID # Nodes # Edges
Download ZIP 100 5,419 2,021,943 Transfer To:  +
Download ZIP 95 5,390 1,987,868 Transfer To: v
Download ZIP 90 5,302 1,878,667 Transfer To: v
Download ZIP 85 4,613 1,201,837 Transfer To: v
Download ZIP 80 3,934 717,327 Transfer To: v
Download ZIP 75 3,395 400,907 Transfer To: v
Download ZIP 70 2,899 202,804 Transfer To: v
Download ZIP 65 2,499 95,145 Transfer To: v
Download ZIP 60 2,159 38,269 Transfer To: v
Download ZIP 55 1,938 21,069 Transfer To: v
Download ZIP 50 1,783 14,816 Transfer To: v
Download ZIP 45 1,685 13,036 Transfer To:
Download ZIP 40 1,551 11,871 Transfer To: v

Download Network Statistics as Table

New to Cytoscape?
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Tutorial 2. Use of the Taxonomy Tool and Filter by Taxonomy: RS Superfamily

This tutorial provides the details for the jobs described in the Taxonomy Tool and Filter
By Taxonomy: RS Superfamily section in the text. The web resource Training page

(https://efi.igb.illinois.edu/training/example.php?id=2022) provides links to 1) the Taxonomy

Taxonomy Tool jobs used to generate Taxonomy Sunbursts and 2) both the DATASET
COMPLETED and DOWNLOAD NETWORK FILES pages for the EFI-EST jobs used for

generating the taxonomy category-filtered SSNs.

Taxonomy Sunbursts: Taxonomy Tool Families Option

Complete Sequences and Fragments. The Taxonomy Sunburst for complete sequences
and fragments was generated from UniProt Release 2022 04 by entering a list of 211 Pfam and
InterPro families and/or domains (Tutorial Table 1) into the Pfam and/or InterPro Families
and/or Pfam Clans box on the Taxonomy Tool Families Option page (red arrow), entering the
Job name (orange) and an E-mail address (cyan arrow), and clicking “Submit analysis” (black
arrow). The Tool provides the list of input families/domains with the numbers of UniProt,
UniRef90, and UniRef50 clusters in each, so the page is long (next page). The two boxed areas

are enlarged on the following page to clearly show the input parameters.
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Pravious Jobs | Familles

FASTA  Accession s

Retrieve taxonomy for familes.

Plam andior InterPro Familles:

InterPro familes,

45784 PF04055.

Family Family Name Full Size. UniRef90 Size UniRefSo Size
1PRO00385 Moak NIfB_PGE_Fe-$-bd_CS 40261 28160 am
1PRO01989. Radical_activat_CS 26935 9507 183
1PRO02684. Bioin_synihBioAS 27640 9880 1,004
1PRO03698 Lipoy_synth 30,047 13924 1318
1PRO0ITS Lys_aminomutase/Glu_NH3_mut 20775 10372 1278
1PRO04383 30044 15429 1455
1PRO4558 16796 6746 s13
1PRO4559 38255 17.980 2785
1PRO0SB3S 7716 37205 4121
1PROSB40 28658 11,857 200
1PRO0S909 203 1022 29
1PRO0SO1H 11293 4505 02
1PRO0S380 2647 1104 &
1PRO0GASS 35615 13649 2
1PRO0GASS 4407 2228 506
1PRO0BAST wor 8216 1,089
1PRO0GS3S w22 212389 3535
1PROOTIO7 7253 385669 0723
IPRO10505 Mob_synth_C 38361 16635 1682
IPRO10722 BATS_dom 0852 14953 1222
1PRO1O723 HomN_C 30495 17,002 2804
IPROTII0N DUFS131 7318 4801 1324
IPROTIS43 PQQ_synth_PagE_bac 5549 183 s
IPROI2B37 NrdG 11,645 4135 60
1PRO12838 PFLI_sctvating 9425 2905 180
1PRO12839 18374 5041 1127
1PRO1I4ES 719 14304 76
IPRO1IT04 UPFO313 N 12479 4780 04
1PRO1IB48. Methytioansterase_N 91463 30689 5468
IPRO1IOT7 (RNA wybutosine-synith 8013 4099 52
IPRO14191 Anaor_RNR_actiator 84 303 7
IPRO1BA3! Pyrv-ormate_yase-acth_ped 18215 1,197 1144
IPROTBTTY Fo-S_OxRdtase_rSAM_TMOS48_prd & 3 6
IPROTBTTS (SAM_MSMEG0S68 1825 75 &
1PRO16363 Desl 5 E 5
IPRO7200 PogE: 19368 10212 2373
IPROZGT2 MA_4551-1ke a3 209 15
1PRO17742 Deazaguarine_synth 2879 4 2
IPROITBI3 Hopanoid_synihvassoc_rSAM_HpnH 4,542 1470 ®
1PRO1TB34. Hopanoi_synih-assoc_rSAM_HpnJ 1453 s "
1PRO19939 ColG_family 6705 314 254
IPRO1OSO. Cof_family 6240 273 154
1PRO20050 FO_synthase_su2 0381 8463 %0
1PRO20612 Methyttiotransterase_CS 9629 40000 5265
1PRO22431 Cyclic_DHFL_synthase_manc 6120 2204 o
1PRO22432 ManE. 564 2259 o
1PRO2244T Lys_aminomutase-rel 1692 860 »
1PRO22459 Lysine_aminomutase san 1,685 %2
1PRO22462 EpmB 5760 2170 180
1PRO22881 RNA.Isu_MeTirase_Ci 26 5 2
1PRO22946 UPFO313 13008 5108 563
1PRO23404 1SAM_horseshoe 197,532 100,156 21900
1PRO2380S. Uncharactarised_Splrol 1028 2 9
1PRO23807 Poptide_mod_rSAM 16 104 3
1PRO23B1S. Pop-mod_rSAM_AFOSTT a2 8 o
1PRO23820 (SAM_GDL-ass0c 219 = 1
1PROZ3821 (SAM_TalD-assoc: 205 123 208
1PROZ3822 (SAM_TalD-assoc. bac 438 8 2
1PRO23855 RSAM_HmdB. 135 o1 il
1PRO23862 CHPO3960_SAM 799 3804 08
1PRO23863 (SAM_PTO1314 o2 » 5
1PRO23867 Sulphatase_maturase_(SAM 26588 13657 5204
1PRO23868 7-CO-7-deazaGua_synth_put_Clo 5 250 1
1PROZ3874 DNA_rSAM_put 8922 3282 28
1PRO23880 Benzylsucc. Synthase_activating 10 s 1
1PRO23885  4Fo4S-binding_SPASM_dom 60484 34786 132
1PRO23886 QH-AMOH_gsu_maturation m 25 15
1PRO23891 Pyrrolys_ Py 266 2 %
1PRO23897 Spore_PP_lysase. 1810 o8 2
1PRO23904. Pop_rSAM_mat_YydG & 1 6
1PRO23912 YW_bact 20m an s
1PRO23913 MAC 1478 a2 2
1PRO23930. Nich1 209 128 5
1PRO23969 CHPO4072_B12-brSAM & &0 15
1PRO239TS CHPO4014_B12bArSAM 22 108 15
1PRO23980 CHPO4013_B12bArSAM 910 558 151
1PRO23984 (SAM_ocin_1 1314 o7 307
1PRO23992 HomeD1_Synth_Nic) 137 a9 8
1PROZ3993 TYW1_archaea 2475 1478 138

1PRO24001
1PRO24007
IPRO24016
1PRO24017
1PRO24018
1PRO24021
1PRO24023
1PRO24025
1PRO24032
1PRO2ATT
1PRO26521
1PRO24560
1PRO24924
1PRO25895
IPRO28322
1PRO28332
1PRO26335
1PRO26344
1PRO26346
1PRO26351
1PRO26357
1PRO26401
1PRO26404
1PRO26407
1PRO26412
1PRO28423
1PRO28426
1PRO28429
1PRO284T
1PRO25482
IPROZ74%2
1PRO27526
IPRO27527
1PRO27559
1PRO27564
1PRO27570
1PRO27583

1PROS1010
IPRO31012
IPRO31014
1PRO3101S
IPROS1019
1PROS1691
1PRO32432
1PRO3IT
1PRO3I974
1PRO3I97S
1PRO33976
1PRO34165
1PRO34385
1PRO34391
1PRO34405
1PRO34422
1PRO34428
1PRO34436
1PRO34435
1PROJ44ST
1PROJ4462
1PRO34465
1PRO34466
1PROJAT
1PROJ4ATS
1PROJUATS
1PRO34480
1PRO3448S
1PRO34491

Cysich_pop_1SAM_mat_Cepht
FoFehyd_mat HydG
CHPOA0B4 _rSAM

Pep_cyel rsAM

SCIFF_SAM_maturase
1AM paired_HxsC
Biotin_synthase

DUF3sst

uPFO313_C
7.00-7-deazaguanine_synihike

SAM_SPASM_FxsB
SCM_rSAM_Seme
SCM_rSAM_Seme

rSAM_SeCys
FSASPASM_prot_GRRM_systom
00 matur

SAM_GGBacter
FSAM oot
1SAM_cobopep
FSAM_FibroRumin
MIA_synthase
B812_5AM_Ta0216
SAM_nf11_3
RNA_MTrase_RimN
Lipoy_symih_chipt
Lipoyl_synth_mt
B12_15AM_oigo
HpnR_B12_rSAM
GeoRSP_rSAM
1SAMACGX
(SAM_metal_mat
Ammabemosam S
W_rSAM matur
‘Spiro_sPASM
£SAM_QueE_Protectac
£SAM_QueE_gams
FSAM_CloTbot
Pasudo_SAM_Halo
FSAM N2
Glu_2_3_NH3_mut
812_rSAM_cofat
Arb_Protecbacteria
FSAM_ARED_hemeb
CUC_actv_rSAM
SAM_SKB.
Non_iron_1SAM
1SAM_PoyD
B12_rSAM_tp_MT
QueE_Cx1400C
rSAM_xy08
BcsD_PhOK_1SAM

Aviamycin_epimerase
Giycorol_dehydratase_actvase
Thp-ike

ke

NiB_C

Butike
Gmo-ike_SPASM_containing

Anaerch_Ser_sufatase-maturase

27%
1.002
20304
4310
11083
25740
6ads
106
1302

10871
81

2527

s

1835

1729

R

Zanna-0828282anaa

ISE- I

1PRO34498  Bacteriochiorophyll_C8_MT

a ) 1
IPRO34505. Coproporphyrinogen-il_osidase a4t s 580
IPRO34508. Spectinomycin_biosyrihesis 8 7 5
1PRO34514 Thakiike n 3 1
1PROJS1S ThL-ike 8 4 2
1PROS19 TunB-ike. " 6 1
1PRO34529. Fomdike 5 2 1
IPROJSI0. HpnP ke 3560 1910 158
IPRO34531 Methylaton,_of yatakemycin 9 1
1PRO34532 OxsB-ike 57 B "
1PRO34534. Pyrimidine_methylransterase 8 7 1
IPROJ4S47 Tiet186a_maturase El 3 3
IPRO34556. (RNA_wybutosine-synthase 6265 33% 68
IPRO4SS7 Thveh_IRNA MEtiotransforase 3721 1422 120
1PRO4S59. Spore_PP._lysase_Costrida ss7 27 2
IPROJS0. Spore_PP._ysase_Bacil 1273 02 6
1PRO34BT ELP3I 7115 300 30
1PRO33135. Methythiotransterase_N_sf o172 0404 5302
1PRO30661 ELPY 22268 10427 1878
1PRO40OT2 Methytranstorase_A 43,050 17542 2586
1PRO0OTS BsDIPRANGW 9191 3899 %62
1PRO40O81 Cdiike 1 2 1
1PROA0O82 Genkike 4 1 1
1PROA0OSS MJOBT4-ke a5 4888 21
1PROA00BS MJ0B83ke 2,149 naz 1079
1PROA00ST MJ0021 ke 1,943 1,037 21
1PROA008S MJO103-ke 7 535 "
1PROA1S82. RimO_TRAM 25468 10202 1,260
IPRO4S37S. Put_radical_SAM-ike_N 1815 2655 513
1PRO4SS67 CofHMnaCHike_C 21304 o047 696
1PROASTA. Radical_SAM_N2 11885 646 1,460
PFOM0SS  Radical SAM 672681 2715 62860
PFOBS6S  HomN_C 39495 17.002 2804
PFOBAO7  Radcal SAMN 12479 4780 r
PF12145  DUF3B41 4310 2130 25
PFI3186  SPASM 47292 26903 9956
PF16199  Radcal SAM_C 20918 9267 1452
PFIGSST  LAS N 25755 8384 i
PF19238  Radical SAM 2 815 2655 513
PF19283  Co ¢ 21304 oo7 6%
PF1S864  Radical SAM N2 11,865 646 1,460

Tol: 4056668 1898248 33,149
Total Computed: 4,055,668
o clans.

Fiter by,

The remaining UniProt s are used t ganerate the sunburst.

rtanad.

‘Accession

EFLEST to generate SSNs.

EsT,
catagories (Filter by Taxonomy) used to ganarata the ists.

- Fragment Option

codons: ‘Approximataly

Fragments: () Chack o exclud UniProtdefned fragments in the resuls. (defaut: of)

a fragment.

Vs

are ragmens.

InterPro familas,

From preselectad conditons,the usar can select Bactera, Archaea, Fung?
Archa

Eukaryota, no Fungr, “Fung, Viruses”

“Bacteia", "Eukaryota”, or

“Bacteria, Archaea, Fungr, Bacteria”, Archaea’,
clstersioporons) useful for inerring functions.

ind “Fungi select organisms that may provide genome context (gene

Famiy, Genus,

Preseloctod conditons: — selecta praset 10 aulo populate —

Add Taxonomy catogory.

* Longth Fiter

Jobname: | RSS_AIl

Emall adress:

(roquied)

Kingdom, Phylum, Class, Order,




Previous Jobs Families FASTA Accession IDs

Retrieve taxonomy for families.
The UniProt IDs for family members are identified in UniProtkB with a list of Pfam families, InterPro families, and/or Pfam clans.
Pfam and/or InterPro Families:

45784 PF04055 PF06969 PF08497 PF12345 PF13186 PF16199 PF16881 PF19238 PF19288 PF19864

Family Family Name Full Size UniRef90 Size UniRef50 Size
IPR000385 MoaA_NifB_PqqE_Fe-S-bd_CS 49,241 23,160 4777
IPR001989 Radical_activat_CS 26,935 9,907 1,836
IPR002684 Biotin_synth/BioAB 27,640 9,880 1,004
IPR003698 Lipoyl_synth 39,047 13,924 1,318
IPR003739 Lys_aminomutase/Glu_NH3_mut 20,775 10,372 1,278
IPR004383 rRNA_Isu_MTrfase_RImN/Cfr 39,944 15,429 1,455
IPR004558 Coprogen_oxidase_HemN 16,796 6,746 513
IPR004559 HemW-like 38,255 17,990 2,765
IPR005839 Methylthiotransferase 87,716 37,295 4,127
IPR005840 Ribosomal_S12_MeSTrfase_RimO 28,658 11,857 2,029
IPR005909 RaSEA 2,035 1,022 229
IPR005911 YhcC-like 11,293 4,505 502
IPR005980 Nase_CF_NifB 2,647 1,104 82
IPR006463 MiaB_methiolase 35,615 13,649 723
IPR006466 MiaB-like_B 4,407 2,226 506
IPR006467 MiaB-like_C 17,077 8,216 1,089
IPR006638 Elp3/MiaA/NifB-like_rSAM 446,282 212,389 36,535
IPR007197 rSAM 722,535 355,669 70,723
IPR010505 Mob_synth_C 38,361 16,635 1,682
IPR010722 BATS_dom 39,852 14,953 1,222
IPR010723 HemN_C 39,495 17,002 2,804
IPRO11101 DUF5131 7,313 4,801 1,324
IPR011843 PQQ_synth_PqqE_bac 5,549 1,835 59

~ Fragment Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment if the start and/or stop codon is missing. Approximately 10% of the entries in UniProt are fragments.

Fragments: [ Check to exclude UniProt-defined fragments in the results. (default: off)

For the UniRef90 and UniRef50 databases, clusters are excluded if the cluster ID ("representative sequence") is
a fragment.

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.

~ Filter by Taxonomy

This filter is applied to the UniProt IDs after they have been identified using the list of Pfam families, InterPro families,
and/or Pfam clans. The remaining UniProt IDs are used to generate the sunburst.

From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungi", "Fungi", "Viruses",
"Bacteria”, "Eukaryota”, or "Archaea" to restrict the UniProt IDs in the sunburst to these taxonomy groups.

"Bacteria, Archaea, Fun Bacteria’ rchaea”, and "Fungi" select organisms that may provide genome context (gene
clusters/operons) useful for inferring functions.

The UniProt IDs also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class, Order,
Family, Genus, and Species ranks. Multiple conditions are combined to be a union of each other.

Preselected conditions:  -- select a preset to auto populate -- +

Add Taxonomy category

» Length Filter

Job name: | IP91_RSS_All (required)

E-mail address: _

You will be notified by e-mail when your submission has been processed.

Sy focice _
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The results were available on the DATASET COMPLETED page. The Taxonomy
Sunburst tab (below) is the interactive display that provides the numbers of UniProt, UniRef90
cluster, and UniRef50 cluster IDs (red arrow), downloads for IDs and FASTA sequences (blue

arrow), and transfers of IDs to EFI-EST (green arrow) or EFI-GND viewer (magenta arrow).

DATASET COMPLETED
[Submission Name: IP91_RSS_All

Dataset St

y T Sunb ‘ Length Histograms

Y

The taxonomy distribution for the UniProt IDs identified as members of the input list of families is displayed.

The UniRef90 and UniRef50 clusters containing the UniProt IDs in the sunburst are identified using the lookup table provided by
UniProt/UniRef. These UniRef90 and UniRef50 clusters may contain UniProt IDs from other families; in addition, the UniRef90 and
UniRef50 clusters at a selected taxonomy category may contain UniProt IDs from other categories. This results from conflation of
UniProt IDs in UniRef90 and UniRef50 clusters that share 290% and 250% sequence identity, respectively.

The numbers of UniProt IDs, UniRef90 cluster IDs, and UniRef50 cluster IDs for the selected category are displayed.

The sunburst is interactive, providing the ability to zoom to a selected taxonomy category by clicking on that category; clicking on the
center circle will return the display to the next highest rank.

Root
Superkingdom
Kingdom
Phylum

Class

Order

Family

Genus

Species
773,426 UNIPROT, 385,429 UNIREF90, 83,707 UNIREF50 IDS _

Lists of UniProt, UniRef90, and UniRef50 IDs and FASTA-formatted sequences can be downloaded.

The UniProt, UniRef90, niRef50 IDs can be transferred to the ssion IDs option of EF T to generate an SSN. The
Accession IDs option projilles both Filter by Family and Filter by Talhomy that should be us@ilo remove internal UniProt IDs from
UniRef90 or UniRef50 cl rs that are not members of the selected@milies and/or taxonomyjtegory.

The lists also can be tr: ed to the GND-Viewer to obtain GN

ID type: @ UniProt  OUniRef90 O UniRef50
Prepare ID Download Prepare FASTA Download Transfer to EFI-EST  Transfer to EFI-GND Viewer
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Complete Sequences. The Taxonomy Sunburst for the complete sequences was
generated from UniProt Release 2022 04 by entering a list of 211 Pfam and InterPro families
and/or domains (Tutorial Table 1) into the Pfam and/or InterPro Families and/or Pfam Clans
box on the Taxonomy Tool Families Option page (red arrow), selecting Fragment Option to
exclude fragments (blue arrow), entering the Job name (orange arrow) and an E-mail address
(cyan arrow), and clicking “Submit analysis” (black arrow). The Tool provides the list of input
families/domains, so the page is long (next page). The two boxed areas are enlarged on the

following page to clearly show the input parameters.

arovices e B I 2570 (K Accossion s IPRO24001 Cys-rich_pep_rSAM_mat_CcpM 231 130 o7 1PR034498 Bacteriochlorophyll_C8_MT “ 3 1
Retrieve taxonomy for families. IPRO24016 CHPO4064_rSAM 20 1" 4 IPRO34508 Spectinomycin_biosynthesis 8 7 5
IPR024023 rSAM_paired_HxsB 1,143 625 125 IPRO34529 Fom3-ike 5 2 1
Family Family Name. Full Size UniRef90 Size UniRefS0 Size IPRO24025 SCIFF_rSAM_maturase 2738 1232 ” IPRO34530 HpnP-like 3,569, 1910 158
IPRO00385 MoaA_NifB_PqqE_Fe-S-bd_CS 49,241 23,160 4 IPRO24032 rSAM_paired_HxsC 1002 526 142 |PRO34531 Methylation_of_yatakemycin 9 4 1
IPRO01989 Radical_activat_CS 26935 9,907 1836 IPRO24177 Biotin_synthase 24,304 8337 476 |PRO34532 OxsB-lke. 57 5 "
IPRO02684 Biotin_synth/BioAB. 27,640 9,880 1,004 IPRO24521 DUF3641 4310 2730 28 IPRO34534 Pyrimidine_methyftransferase 8 7 1
IPRO03698 Lipoyl_synth 39,047 13,924 1318 IPRO24560 UPF0313_C 1,083 3.850 n IPROS4S4 Tie110Ga_maturase 2 3 3
IPRO03739 Lys_aminomutase/Glu_NH3_mut 20775 10372 1278 |PR024924 7-CO-7-deazaguanine_synth-like 25,740 1,573 114 IPROS4SSE (RNA_wybutosine-synihese 6,265 33% 768
IPRO04383 rRNA_lsu_MTrfase_RImN/Cfr 39,944 15429 1455 IPRO25895 LAM_C_dom 6,845 3,760 332 IPRO4SS? ThroA_IRNA_MEwictransferase am 1422 120
IPRO0S839 Methyithiotransferase 87716 37.205 4127 IPRO26335 SAM_SPASM_Fxs8 1304 895 82 IPRO34687 ELP3-ike s 3.009 3%
IPRO0S840 Ribosomal_S12_MeSTrlase_RimO 28,658 11,857 2029 IPRO26344 SCM_rSAM_ScmE 6 62 7 IPRO38135 Methylthiotransferase_N_sf 0072 39494 5.392
IPRO0B463 MiaB_methiolase 13,849 723 IPRO26401 CXXX_matur 139 2 3 |PR040081 Cndl-ike 1 2 1
IPRO0BA66 MiaB-ike_B 2226 508 IPRO26404 rSAM_w_lipo 429 175 A0 IPRO400S2 GenK-ike 4 1 1
o S o s o S et wooose s e
IPROOT197 rSAM 355,669 70723 IPRO26423 rSAM_cobopep 190 138 15 |PRO40087 MJ0021-like 1943 1037 31
IPRO10505 Mob_synth_C 16,635 1682 IPR026426 rSAM_FibroRumin ® 18 5 |PRO40088 MJO103-like. 747 535 "7
1PRO27526  Lipoyl_synth_chipt a7 132 20 PFO40SS  Radical SAM 672681 21815 62860
IPRO12837 NrdG 1,645 4135 630 IPRO27527 Lipoyl_synth_mt 265 L 14 PF0G969  HemN_C 39495 17.002 2804
IPRO12838 PFL1_activating 9425 2,995 180 IPRO27559 B12_rSAM_oligo 443 144 8 PFOB4ST  Radical_SAM_N 12479 4760 404
IPRO12839 Organic_radical_activase 16,374 5941 1927 IPRO27564 HpnR_B12_rSAM 427 185 5 PF1245  OUF3841 4310 2730 235
IPRO13704 UPFO313_N 12479 4,760 404 IPRO27583 SAM_ACGX 154 % 8 PF16190  Radicel SAM_C 2008 9.267 1452
IPRO13848 Methyithiotransferase_N. 91,463 39,689 5468 IPRO27586 SAM_metal_mat 167 146 a“ PF16881 LAS N 25755 8384 724
IPRO13917 tRNA_wybutosine-synth 8013 4099 552 IPRO27596 AmmeMemoSam_rS 10871 772 845 PF19238  Radical SAM_2 4615 2655 513
IPRO14191 Anaer_RNR_activator 584 303 E IPRO27604 W_rSAM_matur 481 350 101 PF19288  CoM_C 2334 9.047 696
IPRO16771 Fe-S_OxRdtase_rSAM_TMO948_prd 62 39 6 IPRO27609 rSAM_QueE_Proteobac 2521 501 2 Total: 4,055,668 1,898,246 336,149
1PRO16863 Desll 58 2 5 1PRO27622 (SAM_CloTbot 50 " 3 The input pace sepers Fe
IPRO19939 CofG_family 6705 3,144 254 IPRO30896 rSAM_AhbD_hemeb 580 364 19 retined
IPRO19940. CofH_famiy 6240 273 154 IPRO30905 CutC_act_rSAM 564 190 10 The numbers of UriP the UniProt D and
IPRO20050 FO_synthase_su2 20,381 8,463 4%0 IPRO3091S rSAM_SKIB. 3 10 L] EFI-EST to generate SSNs. feesssen
IPRO22431 Cyclic_DHFL_synthase_manC 6120 2294 9 IPRO3050 rSAM_PoyD 190 106 59 EsT, families.
IPRO22459 Lysine_aminomutase 321 1685 52 IPRO3098O rSAM_XyeB 38 16 3
IPRO22881 (RNA_Isu_MeTlrase_Cfr 256 54 2 IPRO31004 rSAM_YRAS o L » Complete.
IPRO23404 rSAM_horseshoe 197,532 100,156 21,993 IPRO31012 rSAM_mob_pairB. %02 101 4 Fragments: (default: off)
IPRO23805 Uncharacterised_Spi-rel 1028 a2 9 IPRO31014 rSAM_BIsE 39 2 1
IPRO23807 Peptide_mod_rSAM 116 104 a7 IPRO3101S Arg_2_3_sm_muta 100 L 4 ‘afragment. e
IPRO23819 Pep-mod_rSAM_AFO577 682 468 6 IPRO31019 rSAM_vs_C_rich " 1" 6
IPRO23820 rSAM_GDL-assoc. 219 33 1 IPRO31691 LIAS_ N 25755 8384 T are fragments. i
IPRO23863 rSAM_PTO1314 82 36 5 IPRO33976 GntE-tike 9 1 1 Tnis fier e InterPo families,
IPR023867 Sulphatase_maturase_rSAM 26,588 13,657 5204 IPRO34165 NifB_C 2248 884 o
IPRIZSSTA ONA/SAM jut Bz a8 8 IPROSAIST Cmoriko_SPASH.containna ot oo %0 ‘Bacteria, Archaea, Fungl”, “Bacteria”, "Archaea”, and "Fungi” select organisms that may provide genome context (gene
IPRO23880 Benzylsucc_Synthase_activating 10 8 1 IPRO34405 F420 6713 12035 1325 clustersioperons) useful for inferring functions.
IPRO23885 4Fe4S-binding_SPASM_dom 60484 34,786 1323 IPRO34422 HydE/PyiB-iike 5384 3253 647
IPR023886 QH-AMDH_gsu_maturation m 235 15 1PRO34428 ThiH/NoCLMydG-ike 10820 4489 454 Family, Genus,
IPRO23891 Pyrrolys_PyiB 266 172 2 [PRO34436 NochiNosht ke " N ! Preselected conditions: - select a preset to auto populate
IPRO23912 YJW_bact 2077 a3 55 IPRO34462 Benzylsuc_synthase_activase 21 4 2 A0 oy cotege
IPRO23969 CHPO4072_B12-bAIrSAM 68 60 15 IPRO34471 GDGT/MA_synthase 1,393 0 a7 o
IPRO23980 CHPO4013_B12-ba/rSAM 910 558 151 IPRO34479 AbC-like 2 mn " Job name:  RSS_NoFragments (required)

1PRO23993 TYW1 _archaea 2475 147 136 IPRO34491 Anaerch_Ser_sufatase-maturase 5997 1729 148




Previous Jobs Families FASTA Accession IDs

Retrieve taxonomy for families.

The UniProt IDs for family members are identified in UniByotKB with a list of Pfam families, InterPro families, and/or Pfam clans.
Pfam and/or InterPro Families: _

45784 PF04055 PF06969 PF08497 PF12345 PF13186 PF16199 PF16881 PF19238 PF19288 PF19864

Family Family Name Full Size UniRef90 Size UniRef50 Size
IPR0O00385 MoaA_NifB_PqqE_Fe-S-bd_CS 49,241 23,160 4,777
IPR001989 Radical_activat_CS 26,935 9,907 1,836
IPR002684 Biotin_synth/BioAB 27,640 9,880 1,004
IPR003698 Lipoyl_synth 39,047 13,924 1,318
IPR003739 Lys_aminomutase/Glu_NH3_mut 20,775 10,372 1,278
IPRO04383 rRNA_lsu_MTrfase_RImN/Cfr 39,944 15,429 1,455
IPR004558 Coprogen_oxidase_HemN 16,796 6,746 513
IPR004559 HemW-like 38,255 17,990 2,765
IPR005839 Methylthiotransferase 87,716 37,295 4,127
IPR005840 Ribosomal_S12_MeSTrfase_RimO 28,658 11,857 2,029
IPR005909 RaSEA 2,035 1,022 229
IPR005911  YhcC-like 11,293 4,505 502
IPR005980 Nase_CF_NifB 2,647 1,104 82
IPR006463 MiaB_methiolase 35,615 13,649 723
IPR006466 MiaB-like_B 4,407 2,226 506
IPR006467 MiaB-like_C 17,077 8,216 1,089
IPR006638 Elp3/MiaA/NifB-like_rSAM 446,282 212,389 36,535
IPR007197 rSAM 722,535 355,669 70,723
IPR010505 Mob_synth_C 38,361 16,635 1,682
IPR010722 BATS_dom 39,852 14,953 1,222
IPR010723 HemN_C 39,495 17,002 2,804
IPR011101 DUF5131 7,313 4,801 1,324
IPRO11843 PQQ_synth_PqqE_bac 5,549 1,835 59

~ Fragment Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment if the start and/or stop codon is missing. Approximately 10% of the entries in UniProt are fragments.

Fragments: Check to exclude Us ents in the results. (default: off)

For the UniRef90 and UniRef50 databases, clusters are excluded if the cluster ID ("representative sequence") is
a fragment.

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.

~ Filter by Taxonomy

This filter is applied to the UniProt IDs after they have been identified using the list of Pfam families, InterPro families,
and/or Pfam clans. The remaining UniProt IDs are used to generate the sunburst.

From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungi", "Fungi", "Viruses",
"Bacteria", "Eukaryota”, or "Archaea" to restrict the UniProt IDs in the sunburst to these taxonomy groups.

"Bacteria, Archaea, Fungi", "Bacteria”, "Archaea”, and "Fungi" select organisms that may provide genome context (gene
clusters/operons) useful for inferring functions.

The UniProt IDs also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class, Order,
Family, Genus, and Species ranks. Multiple conditions are combined to be a union of each other.

Preselected conditions:  -- select a preset to auto populate -- +

Add Taxonomy category

» Length Filter

Job name: | IP91_RSS_NoFragments (required)

E-mall address: _

You will be notified by e-mail when your submission has been processed.

re—— _
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The results were available on the DATASET COMPLETED page. The Taxonomy
Sunburst tab (below) is the interactive display that provides the numbers of UniProt, UniRef90
cluster, and UniRef50 cluster IDs (red arrow), downloads for IDs and FASTA sequences (blue

arrow), and transfers of IDs to EFI-EST (green arrow) or EFI-GND viewer (magenta arrow).

DATASET COMPLETED

Submission Name: IP91_RSS_NoFragments

Dataset St y T: Length Histograms

The taxonomy distribution for the UniProt IDs identified as members of the input list of families is displayed.

The UniRef90 and UniRef50 clusters containing the UniProt IDs in the sunburst are identified using the lookup table provided by
UniProt/UniRef. These UniRef90 and UniRef50 clusters may contain UniProt IDs from other families; in addition, the UniRef90 and
UniRef50 clusters at a selected taxonomy category may contain UniProt IDs from other categories. This results from conflation of
UniProt IDs in UniRef90 and UniRef50 clusters that share 290% and 250% sequence identity, respectively.

The numbers of UniProt IDs, UniRef90 cluster IDs, and UniRef50 cluster IDs for the selected category are displayed.

The sunburst is interactive, providing the ability to zoom to a selected taxonomy category by clicking on that category; clicking on the
center circle will return the display to the next highest rank.

Root
Superkingdom
Kingdom
Phylum

Class

Order

Family

Genus

Species
724,116 UNIPROT, 353,285 UNIREFQ0, 66,951 UNIREF50 IDS _

Lists of UniProt, UniRef90, and UniRef50 IDs and FASTA-formatted sequences can be downloaded.

The UniProt, UniRef90, or [lRef50 IDs can be transferred to the Accglion IDs option of EFI-ES| generate an SSN. The
Accession IDs option provi both Filter by Family and Filter by Taxol y that should be used tq@move internal UniProt IDs from
UniRef90 or UniRef50 clus| that are not members of the selected f: es and/or taxonomy catjiibry.

The lists also can be tran to the GND-Viewer to obtain GNDs.

ID type: @ UniProt O UniRef90 O UniRef50
Prepare ID Download = Prepare FASTA Download  Transfer to EFI-EST = Transfer to EFI-GND Viewer
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Complete Sequences, Minimum Length 140 Residues. The Taxonomy Sunburst for
the complete sequences with a minimum length of 140 residues (“full-length” sequences) was
generated by entering a list of 211 Pfam and InterPro families and/or domains (Tutorial Table 1)
into the Pfam and/or InterPro Families and/or Pfam Clans box on the Taxonomy Tool
Families Option page (red arrow), selecting Fragment Option to exclude fragments (blue arrow),
entering 650 for the Minimum Length in the Length Filter (green arrow), entering the Job name
(orange arrow) and an E-mail address (cyan arrow), and clicking “Submit analysis” (black
arrow). The Tool provides the list of input families/domains, so the page is long (next page). The

two boxed areas are enlarged on the following page to clearly show the input parameters.



Provious Jobs | Families | FASTA  Accession Ds

Rotriove taxonomy for familes

nterPro famiies,
Pfam andior InterPro Familes andior Pfam clans:
45784 PF19864
Family Family Name. Full Size UniRefS0 Size UniRefs0 Size
IPROOD3ES. Moah NIB_PagE_Fo-5-0d_CS 0261 2160 aam
1PRO01S8 Radical actvat CS 2093 9507 183
1PRO02624  Biotin_syniBioAB 27640 9880 1004
1PRO03638. Lipoyl syt 30047 13520 1318
IPRO03T39. Lys_aminomutaselGlu_NHI_mut 20775 10372 1278
IPRO0A3ES (RNA Isu MTrtase_RIDNICH 3004 15429 1455
1PRO0ASSS. Coprogen_oxidase. HomN 1679 6745 513
1PROCASSO Hemiike 3255 17,990 2765
1PRO0SS30. Metrythiotansierase 7716 37205 a2
IPRO0S840 Ribosomal_S12_ MeSTrase RmO 28,658 11857 2028
1PRO0S209 RaSEA 208 1022 29
1PRO0SST YheC-ike nas 4505 02
1PRO0SS80 Naso_CF_NIB 2047 1,108 ®
IPRO0B63 MiaB_methioiase 35615 13649 ™
IPRO0GSS MisB-iko_B. 4007 2228 506
IPROOGAST MisBHike_C o1 8218 1089
1PRO0BS38. EIRIMAANIB-tke_rSAM w2 212389 36535
1PRO0TIS7 rSAM a8 assee w28
IPROTOSOS Mob_syntn_C 3361 16635 1682
1PRO10722 BATS_dom 852 1498 122
1pRO10723 et C 29405 1700 2304
S

IPROTIBA3 PQQ_synth_ PogE_bac 5549 1835 s
1PRO12T26 ThiH 6704 2297 125
1PROT2837 NidG tness 4135 0
1PRO12838 PFLI_actvating 9425 2995 180
1PROT2839 Organic._radical_actvase 16374 5041 2
1PROT3HE Moa 3719 14304 78
IPROTATO UPFO313 N 12479 4780 a0
IPRO13848. Metnythiotanserase N o146 38689 5468
IPROTIO17 1RNA_wybutosine-synth 8013 4099 52
IPRO14191 Anase_RNR_scivator 84 e 2
IPROTB31 Pyrv-fomate_Iyase-act_prd 16215 1,197 1144
IPROTBTT1 Fo-S_OxRctase_rSAM_TMOS4E_prd 0 B 5
IPROTBTT (SAM_MSMEGOS68 1825 751 &
1PRO1B863 Desi s 2 B
1PROT7200 PagE-ke 19368 10212 2473
IPROTIET2 WA 4551ke a3 20 15
IPROT7742 Deazaguanine_synth 267 n 7
IPROTTSS3 Hopancid_synth-assoc_rSAM HprH 4542 1470 @
IPROTIS34 Hopanoid_synth-assoc_SAM HpnJ 1,453 8 "
1PRO19939. CofG_family 6705 3140 24
6240 273 154

2038 a4 %0

1PRO20612 Methythiotansiorase_CS %6829 0308 5285
IPRO22431 Cyelc_DHFL synthase_manC 6120 2294 9
1PROZ2432 ManE 5884 2250 o7
1PRO22447 Lys_aminomutaso-rol 1892 a0 s
1PRO22459. Lysine_aminomutaso sam 1,685 =2
1PROZ2452 Eom 5760 2110 180
1PRO22881 (RNA Isu MeTiase_Cir 26 5 2
1PROZ2346 UPFO313 13008 5108 563
1PRO23404 (SAM_horseshoe s 10015 21993
1PRO23805. Uncharacterised_Sphre! 1028 2 s
1PRO23807 Paptde_mod_1SAM e 104 Bl
IPRO23819. Pap-mod_1SAM_AFOSTT o2 r o
IPROZ3620 (SAM_GDLassoc 29 B 1
1PROZ3621 (SAM TatD-assoc 208 1.2% 208
1PROZ3622 (SAM_TatD-ass0c_bac s 7 2
1PRO23858 RSAM_HndE 135 6t B
1PRO23862 CHPU3960_rSAM 798 3804 508
IPROZ3863 (SAM_PTO1314 @ *® s
1PROZ3867 Sulphatase_maturase_rSAM 26588 13857 5204
1PROZ3868 7-CO-7-deazaGua_synth_put_Clo 20 1
IPRO23674 DNA_rSAM put 8922 3282 28
IPRO23880 Benzylsuce_Synihase._sctvating 10 8 1
1PRO23885  4Fe4S-binding SPASM_dom e 788 1323
1PRO23886 QH-AMOH_gsu_maturaton m 25 15
1PRO23891 Pyrolys_PyB. 26 n z
1PRO23857 Spore_ PP.lysase 1810 = 2
1PROZ3304 Pep_rSAM_mat YyiG ® 1 5
1PRO23812 YIW_bact 207 e s
1PRO23913 MAC 1478 a2 2
1PROZ3930 Niest 20 128 s
IPROZ3969 CHPOAOT2_B12-brSAM @ & 15
IPROZ39TS CHPOAO1A_B12-blrSAM 22 108 15
IPRO23380 CHPOAO13_B12-bArSAM om0 558 151
1PRO23384  (SAM_ocin_1 131 o7 07
1PRO23952 HemeD1_Synth, Nird 1137 a0 s

1PRO23363 TYW1_archaea 2475 1.378 138

1PROZ3%95.
1PRO24001
1PRO24007
1PRO24016
1PRO24017
1PRO24018
1PRO24021
1PRO24023
1PRO24025
1PRO24032
1PRO24177
1PRO24521

1PRO3A4TY
IPROAATS
IPROUTY
1PRO34480
1PRO3448S
1PRO34491

Hemz
Cys-ich_pep_rSAM_mat_ Ceptt
FoFeyd_mat HydG
CHPD4064_rSAM

UPFO313 C
7-00-7-deazaguanine_syninke
LAM_C._do
Goopep_mat_rSAM
Huw
SAM_SPASM_FsB
SCM_rsAM_Seme
SCM_rSAM_SemF
SAM_SeCys
ISAMSPASM_prot_ GRRM_system
0 _matur
SAMw_igo
SAM_GG-Bacter
1SAM_Cxxx_t
1SAM_cobopep
SAM_FibroRumin
MIA_synthase
B12_SAM_Ta0216
SAM 113
RNA_MTrase_RimN
UpoyL_synth_chipt
Upoylsyntn_mt
B12_rSAM oigo
HpaR_812_sAM
GooRsP_rsAM
SAM_ACGX
(SAM_metal_mat
AmmeblemoSam 1S
W_rSAM_matur
Spiro_SPASM
1SAM_QueE._Protecbac
SAM_QueE_gams
1SAM_GioToot
Peudo_SAM Halo
SAM N2
Gu_2_3 NH3_mut
B12_rSAM_cofat
A, Proteobaceria
(SAM_ARBD_hemed
CutC_act_rSaM
SAM Sk
Non_iron_rSAM
SAM_PoyD
B12_rSAM_tp_MT
QueE_Cx14CuC

HydEPyB-ike
THHNGCLHydG tke.
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- Fragment Option

codons, ‘Approximately

Fragments: & Check 1 exclude UniProt-defied fragments in the resuls. (default: of)

afragment

are fragments.

* Filtor by Taxonomy

~ Longth Filter

Minimum Length: 140

Maximum Length:

kot name:  1P91_RSS_NoFragments_Minlen140 (required)

L mail addross:




Previous Jobs Families FASTA Accession IDs

Retrieve taxonomy for families.

The UniProt IDs for family members are identified in UniProtkB with a list of Pfam families, InterPro families, and/or Pfam clans.

Pfam and/or InterPro Families and/or Pfam clans:
45784 PF04055 PF06969 PF08497 PF12345 PF13186 PF16199 PF16881 PF19238 PF19288 PF19864
Family Family Name Full Size UniRef90 Size UniRef50 Size

IPR000385 MoaA_NifB_PqqE_Fe-S-bd_CS 49,241 23,160 4777
IPRO01989 Radical_activat_CS 26,935 9,907 1,836
IPR002684 Biotin_synth/BioAB 27,640 9,880 1,004
IPR003698 Lipoyl_synth 39,047 13,924 1,318
IPR003739 Lys_aminomutase/Glu_NH3_mut 20,775 10,372 1,278
IPR004383 rRNA_Isu_MTrfase_RImN/Cfr 39,944 15,429 1,455
IPR004558 Coprogen_oxidase_HemN 16,796 6,746 513
IPR004559 HemW-like 38,255 17,990 2,765
IPR005839 Methylthiotransferase 87,716 37,295 4,127
IPR005840 Ribosomal_S12_MeSTrfase_RimO 28,658 11,857 2,029
IPRO05909 RaSEA 2,035 1,022 229
IPR005911  YhcC-like 11,293 4,505 502
IPR005980 Nase_CF_NifB 2,647 1,104 82
IPRO06463 MiaB_methiolase 35,615 13,649 723
IPR006466 MiaB-like_B 4,407 2,226 506
IPR006467 MiaB-like_C 17,077 8,216 1,089
IPRO06638 Elp3/MiaA/NifB-like_rSAM 446,282 212,389 36,535
IPRO07197 rSAM 722,535 355,669 70,723
IPR010505 Mob_synth_C 38,361 16,635 1,682
IPR010722 BATS_dom 39,852 14,953 1,222

~ Fragment Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment if the start and/or stop codon is missing. Approximately 10% of the entries in UniProt are fragments.

Fragments: Check to efined fragments in the results. (default: off)

For the UniRef90 and UniRef50 databases, clusters are excluded if the cluster ID ("representative sequence") is
a fragment.

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.

» Filter by Taxonomy

~ Length Filter
Minimum Length: 140 _

Maximum Length:

lob name:  IP91_RSS_NoFragments_Minlen140 (required)

E-mail address: _

‘ou will be notified by e-mail when your submission has been processed.
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The results were available on the DATASET COMPLETED page. The Taxonomy
Sunburst tab (below) is the interactive display that provides the numbers of UniProt, UniRef90
cluster, and UniRef50 cluster IDs (red arrow), downloads for IDs and FASTA sequences (blue

arrow), and transfers of IDs to EFI-EST (green arrow) or EFI-GND viewer (magenta arrow).

DATASET COMPLETED
[Submission Name: IP91_RSS_NoFragments_Minlen140

Dataset St y T: Length Histograms

The taxonomy distribution for the UniProt IDs identified as members of the input list of families is displayed.

The UniRef90 and UniRef50 clusters containing the UniProt IDs in the sunburst are identified using the lookup table provided by
UniProt/UniRef. These UniRef90 and UniRef50 clusters may contain UniProt IDs from other families; in addition, the UniRef90 and
UniRef50 clusters at a selected taxonomy category may contain UniProt IDs from other categories. This results from conflation of
UniProt IDs in UniRef90 and UniRef50 clusters that share 290% and 250% sequence identity, respectively.

The numbers of UniProt IDs, UniRef90 cluster IDs, and UniRef50 cluster IDs for the selected category are displayed.

The sunburst is interactive, providing the ability to zoom to a selected taxonomy category by clicking on that category; clicking on the
center circle will return the display to the next highest rank.

Root
Superkingdom
Kingdom
Phylum

Class

Order

Family

Genus

Species
717,940 UNIPROT, 348,446 UNIREF90, 63,360 UNIREF50 IDS _

Lists of UniProt, UniRef90, and UniRef50 IDs and FASTA-formatted sequences can be downloaded.

The UniProt, UniRef90, or [lRef50 IDs can be transferred to the Accglion IDs option of EFI-ES| generate an SSN. The
Accession IDs option provi both Filter by Family and Filter by Taxol y that should be used tqlmove internal UniProt IDs from
UniRef90 or UniRef50 clus| that are not members of the selected f: es and/or taxonomy catfiibry.

The lists also can be tran to the GND-Viewer to obtain GNDs.

ID type: @ UniProt O UniRef90 O UniRef50
Prepare ID Download = Prepare FASTA Download  Transfer to EFI-EST = Transfer to EFI-GND Viewer




UniRef50 Cluster SSN

The UniRef50 cluster SSN was generated for the complete UniRef50 cluster entries in the

RSS using the EFI-EST Families Option by inserting the list of 211 Pfam and InterPro families

and/or domains (Tutorial Table 1) into the Pfam and/or InterPro Families and/or Pfam Clans

box (red arrow) and UniRef50 cluster IDs (blue arrow), checking the Fragments box in the

Fragment Option to exclude fragments (green), entering the Job name (orange arrow) and an E

mail address (cyan arrow), and clicking “Submit analysis” (black arrow).

Previous Jobs  Sequence BLAST | Families = FASTA  AccessionIDs  SSN Utilities

Generate a SSN for a protein family.

The members of the input Pfam families, InterPro families, and/or Pfam clans are selected from the UniProt, UniRef90, or UniRef50
database.

Pfam and/or InterPro Families and/or Pfam clans:

45784 PF04055 PF06969 PF08497 PF12345 PF13186 PF16199 PF16881 PF19238 PF19288 PF19864

Use| UniRef50 - cluster ID sequ t IDs (UniProt s default).

Family Family®Name Full Size UniRef90 Size UniRef50 Size
IPRO00385 MoaA_NifB_PqqE_Fe-S-bd_CS 49,241 23,160 4777
IPRO01989  Radical_activat_CS 26,935 9,907 1,836
IPRO02684 Biotin_synth/BioAB 27,640 9,880 1,004
IPRO03698 Lipoyl_synth 39,047 13,924 1,318
IPRO03739 Lys_aminomutase/Glu_NH3_mut 20,775 10372 1,278
IPRO04383 rRNA_lsu_MTrfase_RImN/Cr 39,044 15,429 1,455
IPR004558 Coprogen_oxidase_HemN 16,796 6,746 513
IPRO04559 HemW-like 38,255 17,990 2,765
IPRO05839 Methylthiotransferase 87,716 37,295 4127
IPRO05840  Ribosomal_S$12_MeSTrfase_RimO 28,658 11,857 2,029
IPRO05909 RaSEA 2,035 1,022 229
IPR005911  YhcC-like 11,293 4,505 502
IPRO05980 Nase_CF_NifB 2,647 1,104 82
IPRO06463 MiaB_methiolase 35615 13,649 723
IPRO06466 MiaB-like_B 4407 2226 506
IPRO06467 MiaB-like_C 17,077 8,216 1,089
IPRO06638  Elp3/MiaA/NifB-like_rSAM 446,282 212,389 36,535
IPRO07197 rSAM 722,535 355,669 70,723
IPRO10505 Mob_synth_C 38,361 16,635 1,682
IPRO10722 BATS_dom 39,852 14,953 1,222
IPR010723 HemN_C 39,495 17,002 2,804
IPRO11101 DUF5131 7.313 4,801 1,324
IPRO11843 PQQ_synth_PqqE_bac 5,549 1,835 59
IPRO12726 ThiH 6,704 2297 125
IPRO12837 NrdG 11,645 4135 630
IPR012838 PFL1_activating 9,425 2,995 180
IPRO12839 Organic_radical_activase 16,374 5941 1427

IPR013483 MoaA

33,719 14,394 976

~ Fragment Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment if the start andor stop codon js missing. Approximately 10% of the eniries in UniProt are fragments.

Fragments: [ Check to exclude UniProt: results. (default: off)

For the UniRef90 and UniRef50 databases, clusters are excluded if the cluster ID (‘representative sequence”) is
afragment

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.

~ Filter by Taxonomy

From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungi", "Fungl", "Viruses",

"Bacteria", "Eukaryota”, or "Archaea” to restrict the retrieved sequences to these taxonomy groups.

"Bacteria, Archaea, Fungi", "Bacteria", "Archaea”, and "Fungi" select organisms that may provide genome context (gene
clusters/operons) useful for inferring functions.

The retrieved sequences also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class,
Order, Family, Genus, and Species ranks. Multiple conditions are combined to be a union of each other.

The sequences from the UniRef90 and UniRef50 databases are the UniRef90 and UniRef50 clusters for which the cluster
D (*representative sequence”) matches the specified taxonomy categories. The UniProt members in these clusters that do
not match the specified taxonomy categories are removed from the cluster.

Preselected conditions: |~ select a preset to auto populate — -

Add Taxonomy category

» Protein Family Size Options
» Family Domain Boundary Option

» SSN Edge Calculation Option

Job name:  /P91_RSS_UniRef50_NoFragments (required)
E-mail address:

You will be notified by e-mail when your submission has been processed.

Submit Analysis
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The SSN was finalized on the SSN Finalization tab of the DATASET COMPLETED
page using 11 as the Alignment Score Threshold (orange arrow) and 140 residues as the
Minimum in the Sequence Length Restriction to remove truncated sequences (cyan arrow),
entering the Network (SSN) name (brown arrow), and clicking “Create SSN” (black arrow). We
previously determined that the members of the anaerobic ribonucleotide reductase activating

enzyme family have the shortest sequences (>140 residues) [2]).

DATASET COMPLETED
Submission Name: IP91_RSS_UniRef50_NoFragments

IA minimum sequence similarity threshold that specifies the sequence pairs connected by edges is needed to generate the SSN. This
threshold also determines the segregation of proteins into clusters. The threshold is applied to the edges in the SSN using the alignment
score, an edge node attribute that is a measure of the similarity between sequence pairs.

Dataset Summary Taxonomy Sunburst Dataset Analysis SSN Finalization

This tab is used to specify the minimum "Alignment Score Threshold" (that is a measure of the minimum sequence similarity
threshold) for drawing the edges that connect the proteins (nodes) in the SSN.

Alignment Score Threshold: | 11 @

This value corresponds to the lower limit for which an edge will be present in the SSN. The alignment score is similar in
magnitude to the negative base-10 logarithm of a BLAST e-value.

~ Sequence Length Restriction Options

Allows restriction of sequences in the generated SSN based on their length. (2)

Minimum: 140 (default: 0) _

Maximum: (default: 50000)

» Filter by Taxonomy
» Neighborhood Connectivity
» Fragment Option
Network name: P97_RSS_UniRef50_NoFragments_Minlen140_AS11 This name \—ed in Cytoscape.

You will be notified by e-mail when the SSN is ready for download.

Create SSN _
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The Network Files tab of the DOWNLOAD NETWORK FILES page provided the
xgmml file for the Full (SSN) Network (red arrow; all UniRef50 cluster nodes and edges) as well
as the xgmml files for Representative Node Networks that conflate the UniProt nodes based on
percent identity (blue arrow). The xgmml files for the full SSN were downloaded, opened with
Cytoscape 3.9.1, and displayed with the Prefuse Force Directed layout; the nodes were colored

according to the Structure-Function Linkage Database (SFLD) subgroups [2, 3].

DOWNLOAD NETWORK FILES
[Submission Name: IP91_RSS_UniRef50_NoFragments
Network Name: IP91_RSS_UniRef50_NoFragments_Minlen140_AS11

SSN Overview Network Files

Please cite your use of the EFI tools:

Rémi Zallot, Nils Oberg, and John A. Gerlt, The EFI Web Resource for Genomic Enzymology Tools:
Leveraging Protein, G and Metag Datat to Di: Novel Enzy and Metaboli
Pathways. Biochemistry 2019 58 (41), 4169-4182. https://doi.org/10.1021/acs.biochem.9b00735

The panels below provide files for full and representative node SSNs for download with the indicated numbers of nodes and edges.
As an approximate guide, SSNs with ~2M edges can be opened with 16 GB RAM, ~5M edges can be opened with 32 GB RAM,
~10M edges can be opened with 64 GB RAM, ~20M edges can be opened with 128 GB RAM, ~40M edges can be opened with 256
GB RAM, and ~120M edges can be opened with 768 GB RAM.

Files may be transferred to the Genome Neighborhood Tool (GNT), the Color SSN utility, the Cluster Analysis utility, or the
Neighborhood Connectivity utility.

Full Network 2

Each node in the network represents a single protein sequence.

# Nodes # Edges
Download ZIP 63,359 65,098,917 Transfer To: v

Representative Node Networks

In representative node (RepNode) networks, each node in the network represents a collection of proteins grouped according to
percent identity. For example, for a 75% identity RepNode network, all connected sequences that share 75% or more identity are
grouped into a single node (meta node). Sequences are collapsed together to reduce the overall number of nodes, making for less
complicated networks easier to load in Cytoscape.

The cluster organization is not changed, and the clustering of sequences remains identical to the full network.

% ID # Nodes # Edges
Download ZIP 100 63,359 65,098,917 Transfer To:
Download ZIP 95 63,352 65,091,388 Transfer To:  +
Download ZIP 90 63,346 65,080,111 Transfer To: v
Download ZIP 85 63,280 64,963,179 Transfer To: v
Download ZIP 80 63,200 64,838,286 Transfer To:
Download ZIP 75 63,137 64,742,434 Transfer To:  ~
Download ZIP 70 63,069 64,623,644 Transfer To: v
Download ZIP 65 63,002 64,478,524 Transfer To: v
Download ZIP 60 62,898 64,282,426 Transfer To:
Download ZIP 55 62,746 64,021,976 Transfer To:  ~
Download ZIP 50 62,281 63,194,549 Transfer To: v
Download ZIP 45 60,324 59,506,667 Transfer To: v
Download ZIP 40 55,995 50,990,536 Transfer To:

Download Network Statistics as Table

New to Cytoscape?
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o]

UniRef50 Cluster SSN for the RS Superfamily. The UniRef50 cluster SSN for the RS
superfamily was generated using a minimum length of 140 residues and an alignment score
threshold of 11, opened with Cytoscape 3.9.1, and displayed with the Prefuse Force Directed
layout using a Mac Pro computer with 1.5TB RAM. The nodes are colored according to the
subgroups defined by the Structure-Function Linkage Database (SFLD) [2, 3]. The SSN contains

63,359 nodes and 65,098,917 edges.



UniRef90 Cluster SSN

47

The UniRef90 cluster SSN was generated for the complete UniRef90 cluster entries in the

RSS using the EFI-EST Families Option by specifying the list of 211 Pfam and InterPro families

and/or domains (Tutorial Table 1) into the Pfam and/or InterPro Families and/or Pfam Clans

box (red arrow) and UniRef90 cluster IDs (blue arrow), checking the Fragments box in the

Fragment Option to exclude fragments (green arrow), entering the Job name (orange arrow) and

an E-mail address (cyan arrow), and clicking “Submit analysis” (black arrow).

Previous Jobs  Sequence BLAST | Families = FASTA  AccessionIDs  SSN Utilities

Generate a SSN for a protein family.

The members of the input Pfam families, InterPro families, and/or Pfam clans are selected from the UniProt, UniRef90, or UniRef50
database.

Pfam and/or InterPro Families and/or Pfam clans:

45784 PF04055 PF06969 PF08497 PF12345 PF13186 PF16199 PF16881 PF19238 PF19288 PF19864

Use| UniRef90 - cluster ID sequen: s (UniProt is default)

Family Family Nae Full Size UniRef90 Size UniRef50 Size
IPRO00385 MoaA_NifB_PqqE_Fe-S-bd_CS 49,241 23,160 4777
IPRO01989  Radical_activat_CS 26,935 9,907 1,836
IPR002684 Biotin_synth/BioAB 27,640 9,880 1,004
IPR003698 Lipoyl_synth 39,047 13,924 1,318
IPRO03739 Lys_aminomutase/Glu_NH3_mut 20,775 10372 1,278
IPRO04383 rRNA_lsu_MTrfase_RImN/Cr 39,044 15,429 1,455
IPRO04558 Coprogen_oxidase_HemN 16,796 6,746 513
IPR004559 HemW-like 38,255 17,990 2,765
IPR005839  Methylthiotransferase 87,716 37,295 4,127
IPRO05840  Ribosomal_S$12_MeSTrfase_RimO 28,658 11,857 2,029
IPRO05909 RaSEA 2,035 1,022 229
IPR005911  YhcC-like 11,293 4,505 502
IPR005980 Nase_CF_NifB 2,647 1,104 82
IPR006463 MiaB_methiolase 35,615 13,649 723
IPRO06466 MiaB-like_B 4407 2226 506
IPRO06467 MiaB-like_C 17,077 8216 1,089
IPRO06638 Elp3/MiaA/NifB-like_rSAM 446,282 212,389 36,535
IPRO07197 rSAM 722,535 355,669 70,723
IPR0O10505 Mob_synth_C 38,361 16,635 1,682
IPRO10722 BATS_dom 39,852 14,953 1,222
IPR010723 HemN_C 39,495 17,002 2804
IPRO11101 DUF5131 7,313 4,801 1,324
IPRO11843 PQQ_synth_PqqE_bac 5,549 1,835 59
IPR012726 ThiH 6,704 2,297 125
IPRO12837 NrdG 11,645 4,135 630
IPR012838 PFL1_activating 9,425 2,995 180
IPR012839 Organic_radical_activase 16,374 5,941 1,127

IPR013483 MoaA

33,719 14,394 976

~ Fragment Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
codons; Fragment if the start and/or stog codon is missing. Approximately 10% of the entries in UniProt are fragments.

Fragments: [ Check to exclude ts in the results. (default: off)

For the UniRef90 and UniRel50 databases, clusters are excluded if the cluster ID (‘representative sequence”) is
afragment.

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.

~ Filter by Taxonomy

From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungi", "Fungf", "Viruses",
"Bacteria", "Eukaryota", or "Archaea” to restrict the retrieved sequences to these taxonomy groups.

"Bacteria, Archaea, Fungl", "Bacteria", "Archaea", and "Fungi" select organisms that may provide genome context (gene
clusters/operons) useful for inferring functions.

The retrieved sequences also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class,
Order, Family, Genus, and Species ranks. Multiple conditions are combined to be a union of each other.

The sequences from the UniRef90 and UniRef50 databases are the UniRef90 and UniRef50 clusters for which the cluster
D (*representative sequence”) matches the specified taxonomy categories. The UniProt members in these clusters that do
not match the specified taxonomy categories are removed from the cluster.

Preselected conditions: |~ select a preset to auto populate — -

Add Taxonomy category

» Protein Family Size Options
» Family Domain Boundary Option

» SSN Edge Calculation Option

Jobname:  /P91_RSS_UniRef90_NoFragments (required)

E-mail address:

You will be notified by e-mail when your submission has been processed.

Submit Analysis
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The SSN was finalized on the SSN Finalization tab of the DATASET COMPLETED
page using 11 as the Alignment Score Threshold and 140 residues as the Minimum in the
Sequence Length Restriction to remove truncated sequences, entering the Network (SSN) name
(brown arrow), and clicking “Create SSN” (black arrow). We previously determined that the
members of the anaerobic ribonucleotide reductase activating enzyme family have the shortest

sequences (>140 residues) [2].

DATASET COMPLETED
ISubmission Name: IP91_RSS_UniRef90_NoFragments
IA minimum sequence similarity threshold that specifies the sequence pairs connected by edges is needed to generate the SSN. This

Ithreshold also determines the segregation of proteins into clusters. The threshold is applied to the edges in the SSN using the alignment
score, an edge node attribute that is a measure of the similarity between sequence pairs.

Dataset Summary Taxonomy Sunburst Dataset Analysis SSN Finalization
Alignment Score Threshold

This tab is used to specify the minimum "Alignment Score Threshold" (that is a measure of the minimum sequence similarity
threshold) for drawing the edges that connect the proteins (nodes) in the SSN.

Alignment Score Threshold: = 11 @

This value corresponds to the lower limit for which an edge will be present in the SSN. The alignment score is
similar in magnitude to the negative base-10 logarithm of a BLAST e-value.

~ Sequence Length Restriction Options

Allows restriction of sequences in the generated SSN based o“ @

Minimum: 140 (default: 0)

Maximum: (default: 50000)

» Filter by Taxonomy

» Neighborhood Connectivity

» Fragment Option —

» Dev Site Options

Network name: P97_RSS_UniRef90_NoFragments_Minlen140_AS11 This name will be disllayed in Cytoscape.

You will be notified by e-mail when the SSN is ready for download.

Create SSN
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The DOWNLOAD NETWORK FILES page did not provide the xgmml file for the full
SSN or the representative node networks (348,446 nodes and 2,583,616,067 edges); the edge

maximum for generating an SSN is 200,000,000.

SSN Overview Network Files

Please cite your use of the EFI tools:

Rémi Zallot, Nils Oberg, and John A. Gerlt, The EFl Web Resource for Genomic Enzymology Tools:
Leveraging Protein, Genome, and Metagenome Databases to Discover Novel Enzymes and Metabolic
Pathways. Biochemistry 2019 58 (41), 4169-4182. https://doi.org/10.1021/acs.biochem.9b00735

The panels below provide files for full and representative node SSNs for download with the indicated numbers of nodes and edges.
As an approximate guide, SSNs with ~2M edges can be opened with 16 GB RAM, ~5M edges can be opened with 32 GB RAM,
~10M edges can be opened with 64 GB RAM, ~20M edges can be opened with 128 GB RAM, ~40M edges can be opened with 256
GB RAM, and ~120M edges can be opened with 768 GB RAM.

Files may be transferred to the Genome Neighborhood Tool (GNT), the Color SSN utility, the Cluster Analysis utility, or the
Neighborhood Connectivity utility.

Full Network 2
Each node in the network represents a single protein sequence.

The output file was too large (edges=2,583,616,067) to be generated by EST. Please use a repnode below or choose a
different alignment score.

Representative Node Networks 2

In representative node (RepNode) networks, each node in the network represents a collection of proteins grouped according to
percent identity. For example, for a 75% identity RepNode network, all connected sequences that share 75% or more identity are
grouped into a single node (meta node). Sequences are collapsed together to reduce the overall number of nodes, making for less
complicated networks easier to load in Cytoscape.

The cluster organization is not changed, and the clustering of sequences remains identical to the full network.

% ID # Nodes # Edges

100 The output file was too large (edges=2,583,616,067) to be generated by EST.
95 The output file was too large (edges=2,569,142,064) to be generated by EST.
90 The output file was too large (edges=2,526,601,854) to be generated by EST.
85 The output file was too large (edges=2,165,619,179) to be generated by EST.
80 The output file was too large (edges=1,846,597,151) to be generated by EST.
75 The output file was too large (edges=1,577,543,078) to be generated by EST.
70 The output file was too large (edges=1,333,628,047) to be generated by EST.
65 The output file was too large (edges=1,099,873,487) to be generated by EST.
60 The output file was too large (edges=886,414,047) to be generated by EST.
55 The output file was too large (edges=695,711,057) to be generated by EST.
50 The output file was too large (edges=527,455,035) to be generated by EST.
45 The output file was too large (edges=389,443,099) to be generated by EST.
40 The output file was too large (edges=267,527,451) to be generated by EST.

Download Network Statistics as Table

New to Cytoscape?
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Taxonomy Category-Specific UniRef90 SSNs: Taxonomy Tool Families Option, with

Transfer of UniRef90 cluster IDs to the EFI-EST Accession IDs Option

The Taxonomy Sunburst for the entire RSS with complete sequences was used with the
Transfer to EFI-EST feature to generate taxonomy category-specific UniRef90 SSNs that could
be analyzed with Cytoscape. For superkingdom Bacteria, phylum Actinobacteria; superkingdom
Bacteria, phylum Bacteroidetes; superkingdom Bacteria, phylum Firmicutes; superkingdom
Bacteria, phylum Proteobacteria; and superkingdom Archaea, the indicated taxonomy categories
were selected by clicking on the wedge (left panel).

For Preselected conditions Fungi (a

combination of four phyla within superkingdom Eukaryota), the Eukaryota taxonomy category

was selected (right panel).

DATASET COMPLETED

[Submission Name: IP91_RSS_NoFragments

Dataset Summary | Taxonomy Sunburst | Length Histograms

The taxonomy distribution for the UniProt IDs identified as members of the input list of families is displayed.

The UniRef90 and UniRef50 clusters containing the UniProt IDs in the sunburst are identified using the lookup table provided by
UniProt/UniRef. These UniRef90 and UniRef50 clusters may contain UniProt IDs from other families; in addition, the UniRef90 and
UniRef50 clusters at a selected taxonomy category may contain UniProt IDs from other categories. This results from conflation of
UniProt IDs in UniRef90 and UniRef50 clusters that share 290% and 250% sequence identity, respectively.

The numbers of UniProt IDs, UniRef80 cluster IDs, and UniRef50 cluster IDs for the selected category are displayed.

The sunburst is interactive, providing the ability to zoom to a selected taxonomy category by clicking on that category; clicking on the
center circle will return the display to the next highest rank

Family

Genus
Species

PHYLUM: ACTINOBACTERIA

70,961 UNIPROT, 28,425 UNIREF90, 3,546 UNIREF50 IDS

Lists of UniProt, UniRef90, and UniRef50 IDs and FASTA-format quences can be downloaded.

The UniProt, UniRef90, or UniRef50 IDs can be transferred to th

Accession IDs option provides both Filter by Family and Filter by

UniRef90 or UniRef50 clusters that are not members of the sele

ssion IDs option of EFI-EST to generate an SSN. The
nomy that should be used to remove internal UniProt IDs from
milies and/or taxonomy category.

The lists also can be transferred to the GND-Viewer to obtain

ID type: OUniProt @ UniRefd0 O UniRef50

Prepare ID Download  Prepare FASTA Download  Transfer to EFI-EST  Transfer to EFI-GND Viewer

DATASET COMPLETED

[Submission Name: IP91_RSS_NoFragments

Dataset Summary | Taxonomy Sunburst Length Histograms

The taxonomy distribution for the UniProt IDs identified as members of the input list of families is displayed.

The UniRef90 and UniRef50 clusters containing the UniProt IDs in the sunburst are identified using the lookup table provided by
UniProt/UniRef. These UniRef90 and UniRef50 clusters may contain UniProt IDs from other families; in addition, the UniRef90 and
UniRef50 clusters at a selected taxonomy category may contain UniProt IDs from other categories. This resuits from conflation of
UniProt IDs in UniRef90 and UniRef50 clusters that share 200% and 250% sequence identity, respectively.

The numbers of UniProt IDs, UniRef90 cluster IDs, and UniRef50 cluster IDs for the selected category are displayed.

The sunburst is interactive, providing the abilty to zoom to a selected taxonomy category by clicking on that category; clicking on the
center circle wil return the display to the next highest rank.

SUPERKINGDOM: EUKARYOTA
25,645 UNIPROT, 12,226 UNIREF90, 3,504 UNIREFS50 IDS

Lists of UniProt, UniRef90, and UniRef50 IDs and FASTA-formatte uences can be downloaded.

The UniProt, UniRef90, or UniRef50 IDs can be transferred to the
Accession IDs option provides both Filter by Family and Filter by
UniRef90 or UniRef50 clusters that are not members of the select

ssion IDs option of EFI-EST to generate an SSN. The
jomy that should be used to remove internal UniProt IDs from
milies and/or taxonomy category.

The lists also can be transferred to the GND-Viewer to obtain

ID type: OUniProt  ®UniRefd0 O UniRef50

Prepare ID Download  Prepare FASTA Download ~ Transfer to EFI-EST  Transfer to EFI-GND Viewer
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The UniRef90 cluster SSN for superkingdom Bacteria, phylum Proteobacteria is too large
to be analyzed with Cytoscape (102,114 nodes and 250,587,566 edges). However, UniRef90
cluster SSNs were generated for Classes within the Proteobacteria that can be analyzed with
Cytoscape: class Alphaproteobacteria, class Betaproteobacteria, class Gammaproteobacteria,

class Deltaproteobacteria, and Class Epsilonproteobacteria.

For the single taxonomy categories (left panel), in the EFI-EST Accession IDs Option
pages that opened, the Fragment Option was used to exclude fragments (blue arrow), Filter by
Family was used with the list of 211 Pfam and InterPro families and/or domains (Tutorial Table
1) (green arrow), and Filter by Taxonomy was used to select the taxonomy category (magenta
arrow). For Fungi, Fungi was selected from the Preselected conditions menu in Filter by
Taxonomy; for Eukaryota, no Fungi, Eukaryota, no Fungi was selected from the Preselected
conditions menu in Filter by Taxonomy. As described in the text, Filter by Family and Filter
by Taxonomy are used to ensure that the UniRef90 cluster IDs and internal UniProt IDs match
the desired taxonomy category and family. The Job name (orange arrow) and an E-mail address

were entered (cyan arrow), and the job was started by clicking “Create SSN” (black arrow).



Previous Jobs  Sequence BLAST  Fami

FASTA | AccessionIDs  SSN Uf

Generate a SSN from a list of UniProt, UniRef, NCBI, or Genbank IDs.

An all-by-all BLAST (7 is performed to obtain the similarities between sequence pairs to calculate edge values to generate the SSN.

Use UniProt IDs | Use UniRef50 or UniRef90 Cluster IDs

Input a list of UniRef50 or UniRef90 cluster accession IDs, or upload a text file.

Accession IDs:

Accession ID File:

& RSS_NoFragments

Input accession IDs are: |UniRef90 cluster IDs - 7

~ Fragment Option

UniProt designates a Sequence Status for each member: Complete f the encoding DNA sequence has both start and stop
codons; Fragment if the start and/or stop codop is missing. Approximately 10% of the entries in UniProt are fragments.

Fragments: € Check to exclude UniP results. (default: off)

For the UniRef90 and UniRef50 daBbases, clusters are excluded if the cluster ID (representative sequence”) is
a fragment.

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.

~ Filter by Family

The input list of UniRef90 or UniRef50 cluster IDs should (must!) be filtered with the same list of Pfam families,
InterPro families, and/or Pfam clans used to generate the IDs, if:

The input list of UniRef90 or UniRef50 IDs is obtained from 1) the Color SSN or Cluster Analysis utilty for a Families option
(Option B) EFI-EST SSN, 2) the Families option of the Taxonomy Tool, or 3) the Accession IDs option of the Taxonomy
Tool

Input a list of Pfam families, InterPro families, and/or Pfam clans to restrict the UniProt and/or UniRef IDs in the SSN to
these families.

Family(s):| 5 PFOG9E PFO8497 PF1 199 PF16881 PF19238 PF19288 PF19864

‘The input format is a single family or comma/space separated list of families. Families should be specified as
PR (five digits), IPRxcoo (six digits) or CLxooc (four digts) for Pfam clans.

For input ists of UniRef90 and UniRef50 clusters, the cluster ID (representative sequence) is used to identify those that

match the list of families and are included in the SSN. The UniProt members in these clusters that do not match the input
families are removed from the cluster and are not included in the SSN node attributes.

~ Filter by Taxonomy

The input list of UniRef90 or UniRef50 cluster IDs should (mustl) be filtered with the same taxonomy categories
used to generate the IDs,

The input list of UniRef90 or UniRef50 IDs is obtained from 1) the Color SSN or Cluster Analysis utility for a Families option
(Option B) EFI-EST SSN, 2) the Families option of the Taxonomy Tool, or 3) the Accession IDs option of the Taxonomy
Tool.

From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungi", "Fungi", "Viruses",

"Bacteria", "Eukaryota", or "Archaea" (o resrict the UniProt IDs in the sunburst to these taxonomy groups.

*Bacteria, Archaea, Fungi", "Bacteria’, *Archaea’, and "Fungi" select organisms that may provide genome context (gene
clusters/operons) useful for inferring functions.

The UniProt IDs also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class, Order,
Family, Genus, and Species ranks. Multiple conditions are combined to be a union of each other.

Preselected conditions: — select a preset to auto populate

Phylum - Actinobacteria L

Add Taxonomy category

» Protein Family Addition Options
» Family Domain Boundary Options

» SSN Edge Calculation Option

Job name:  acteria UniRef90_NoFragments_RSS_Actinobacteria (required)

E-mail address:

You will be notified by e-mail when your submission has been processed.

Sub

Analysis

Previous Jobs  Sequence BLAST  Families  FASTA | AccessioniDs  SSN Utili

Generate a SSN from a list of UniProt, UniRef, NCBI, o Genbank IDs.

An allby-all BLAST (2) is performed to obtain the similarities between sequence pairs to calculate edge values to generate the SSN.

Use UniProt IDs | Use UniRef50 or UniRef90 Cluster IDs.

Input a st of UniRef50 or UniRef90 cluster accession IDs, or upload a text file.

Accession IDs:

Accession ID File:

& 1P91_RSS_NoFragments

Input accession IDs are: UniRef90 cluster IDs - 7

- Fragment Option

UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
odons; Fragment f the start and/or stop codon is missing; Approximately 10% of the entries in UniProt are fragments.

Fragments: [ Check to exclude UniProt-defined f

For the UniRef90 and UniRef50 databases,
afragment

UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments

The input list of UniRef90 or UniRefS0 cluster IDs should (must!) be filtered with the same list of Pfam families,
InterPro families, andlor Pfam clans used to generate the IDs, if:

The input lst of UniRef90 or UniRef50 IDs is obtained from 1) the Color SSN or Cluster Analysis utiity for a Families option
(Option B) EFI-EST SSN, 2) the Families option of the Taxonomy Tool, or 3) the Accession IDs option of the Taxonomy
Tool

Input a list of Pfam families, InterPro families, and/or Pfam clans to restrict the UniProt and/or UniRef IDs in the SSN to
these families.

Family(s): 5 pFOGYGY PF08497 PF12345 PF1 PF19238 PF19288 PF19864

The input format s a single family or commalspace Separated list of families. Families should be specified as
oo (five digits). IPRxoooox (six digits) or CLoox (four digits) for Pfam clans.

Forinput lsts of UniRef90 and UniRefS0 clusters, the cluster ID (representative sequence) is used o identify those that

match the list of families and are included in the SSN. The UniProt members in these clusters that do not match the input
families are removed from the ciuster and are not included in the SSN node attributes.

- Filter by Taxonomy

The input list of UniRef90 or UniRef50 cluster IDs should (must!) be filtered with the same taxonomy categori
used to generate the IDs,

The input lst of UniRef90 or UniRef50 IDs is obtained from 1) the Color SSN or Cluster Analysis utiity for a Families option
(Option B) EFI-EST SSN, 2) the Families option of the Taxonomy Tool, or 3) the Accession IDs option of the Taxonomy
Tool.

From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungr”, FungP, Viruses”,
"Bacteria", "Eukaryota", or "Archaea" to restrict the UniProt IDs in the sunburst to these taxonomy groups.

"Bacteria, Archaea, Fung", "Bacteria", "Archaea’, and "Fung” select organisms that may provide genome context (gene
clustersioperons) useful for inferring functions.

The UniProt IDs also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class, Order,
Family, Genus, and Species ranks. Multiple conditions are combined to be a uniog of each other.

Preselected conditions:  Fungi -

Phylum - Ascomycota ]
Phylum - Basidiomycota L
Phylum Fungiincertae sedis &
Phylum unclassified fungi

Reset

» Protein Family Addition Options
» Family Domain Boundary Options

» SSN Edge Calculation Option

Job name:  1ents Eukaryota UniRef90_NoFragments_RSS_Fungi (required)
E-mail address:

‘You wil be notified by e-mail when your submission has been processed

52



53

The SSNs were finalized on the SSN Finalization tab of the DATASET COMPLETED
page using 11 as the Alignment Score Threshold and 140 residues as the Minimum in the
Sequence Length Restriction to remove truncated sequences (orange arrow), entering the
Network (SSN) name (brown arrow), and clicking “Create SSN” (black arrow). We previously
determined that the members of the anaerobic ribonucleotide reductase activating enzyme family

have the shortest sequences (>140 residues) [2].

DATASET COMPLETED
Submission Name: IP91_RSS_NoFragments_Actinobacteria_UniRef90_NoFragments_RSS_Actinobacteria

A minimum sequence similarity threshold that specifies the sequence pairs connected by edges is needed to generate the SSN. This
threshold also determines the segregation of proteins into clusters. The threshold is applied to the edges in the SSN using the alignment
score, an edge node attribute that is a measure of the similarity between sequence pairs.

Dataset Summary Taxonomy Sunburst Dataset Analysis SSN Finalization

This tab is used to specify the minimum "Alignment Score Threshold" (that is a measure of the minimum sequence similarity
threshold) for drawing the edges that connect the proteins (nodes) in the SSN.

Alignment Score Threshold: | 11 @

This value corresponds to the lower limit for which an edge will be present in the SSN. The alignment score is similar in
magnitude to the negative base-10 logarithm of a BLAST e-value.

~ Sequence Length Restriction Options

Allows restriction of sequences in the generated SSN based on their length. (2)

Minimum: 140 (default: 0) _

Maximum: (default: 50000)

» Filter by Taxonomy
» Neighborhood Connectivity

» Fragment Option

Network name: NoFragments_RSS_Actinobacteria_Minlen140_AS11 This name _ed in Cytoscape.

You will be notified by e-mail when the SSN is ready for download.

BTN e
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The Network Files tab of the DOWNLOAD NETWORK FILES page provided the
xgmml file for the Full (SSN) Network (red arrow; all UniProt nodes and edges) as well as the
xgmml files for Representative Node Networks that conflate the UniProt nodes based on percent
identity (blue arrow). The xgmml files for the full SSN was downloaded, opened with Cytoscape
3.9.1, and displayed with the Prefuse Force Directed layout. The nodes were colored according to

the subgroups defined by the Structure-Function Linkage Database (SFLD) [2, 3].

DOWNLOAD NETWORK FILES

[Submission Name: IP91_RSS_NoFragments Actinobacteria UniRef90_NoFragments_RSS_Actinobacteria

Network Name:
IP91_RSS_NoFragments_Actinobacteria_UniRef90_NoFr ts_RSS_Actinobacteria_Minlen140_AS11

SSN Overview Network Files

Please cite your use of the EFI tools:

Rémi Zallot, Nils Oberg, and John A. Gerlt, The EFl Web Resource for Genomic Enzymology Tools:
L ging Protein, and Metag Datab to Di Novel Enzy and Metaboli
Pathways. Biochemistry 2019 58 (41), 4169-4182. https://doi.org/10.1021/acs.biochem.9b00735

The panels below provide files for full and representative node SSNs for download with the indicated numbers of nodes and edges.
As an approximate guide, SSNs with ~2M edges can be opened with 16 GB RAM, ~5M edges can be opened with 32 GB RAM,
~10M edges can be opened with 64 GB RAM, ~20M edges can be opened with 128 GB RAM, ~40M edges can be opened with 256
GB RAM, and ~120M edges can be opened with 768 GB RAM.

Files may be transferred to the Genome Neighborhood Tool (GNT), the Color SSN utility, the Cluster Analysis utility, or the
Neighborhood Connectivity utility.

Full Network =
Each node in the network represents a single protein sequence.

# Nodes # Edges

Download ZIP 27,953 20,427,812 Transfer To: v

Repr tative Node N ks @

In representative node (RepNode) networks, each node in the network represents a collection of proteins grouped according to
percent identity. For example, for a 75% identity RepNode network, all connected sequences that share 75% or more identity are
grouped into a single node (meta node). Sequences are collapsed together to reduce the overall number of nodes, making for less
complicated networks easier to load in Cytoscape.

The cluster organization is not changed, and the clustering of sequences remains identical to the full network.

% ID # Nodes # Edges
Download ZIP 100 27,953 20,427,812 Transfer To: v
Download ZIP 95 27,810 20,211,143 Transfer To:  +
Download ZIP 90 27,432 19,597,797 Transfer To: v
Download ZIP 85 24,941 15,869,268 Transfer To: v
Download ZIP 80 22,566 12,706,893 Transfer To:  ~
Download ZIP 75 20,347 9,915,420 Transfer To: v
Download ZIP 70 18,190 7,522,808 Transfer To: v
Download ZIP 65 16,043 5,489,593 Transfer To: v
Download ZIP 60 14,094 3,955,693 Transfer To: v
Download ZIP 55 12,480 2,924,263 Transfer To: v
Download ZIP 50 11,215 2,264,911 Transfer To: v
Download ZIP 45 10,258 1,841,807 Transfer To: v
Download ZIP 40 9,409 1,496,401 Transfer To: v

Download Network Statistics as Table

New to Cytoscape?
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Taxonomy Category-Filtered UniRef 90 Cluster SSNs for the RS Superfamily. The SSNs
were generated as described in the text. The SSNs were generated using a minimum length of 140
residues and an alignment score threshold of 11. The nodes are colored according to the subgroups
defined by the Structure-Function Linkage Database (SFLD) [2, 3]. Panel A, Superkingdom
Bacteria, phylum Actinobacteria; the SSN contains 27,953 nodes and 20,427,984 edges. Panel B,
Superkingdom Bacteria, phylum Bacteroidetes; the SSN contains 27,028 nodes and 21,948,018
edges. Panel C, Superkingdom Bacteria, phylum Firmicutes; the SSN contains 52,451 nodes and
61,254,499 edges. Panel D, Superkingdom Archaea; the SSN contains 36,996 nodes and
27,905,053 edges. Panel E, Superkingdom Eukaryota, Fungi only; the SSN contains 3,341 nodes
and 715,572 edges. Panel F, Superkingdom Eukaryota, no Fungi; the SSN contains 8,2661 nodes

and 3,859,619 edges.
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Taxonomy Category-Filtered UniRef 90 Cluster SSNs for Taxonomy Classes in the
Proteobacteria Phylum in the Radical SAM Superfamily. The SSNs were generated using the
Families option of the Taxonomy Tool with transfer of UniRef90 cluster IDs to Option D
pipeline described in the text. The SSNs were generated using a minimum length of 140 residues
and an alignment score threshold of 11. The nodes are colored according to the subgroups defined
by the Structure-Function Linkage Database (SFLD) [2, 3]. Panel A, Class Alphaproteobacteria;
the SSN contains 27,868 nodes and 29,935,838 edges. Panel B, Class Betaproteobacteria; the
SSN contains 11,936 nodes and 4,364,852 edges. Panel C, Class Gammaproteobacteria; the SSN
contains 28,350 nodes and 24,151,979 edges. Panel D, Class Deltaproteobacteria; the SSN
contains 26,875 nodes and 15,107,300 edges. Panel E, Class Epsilonproteobacteria; the SSN

contains 3,830 nodes and 513,294 edges.
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Taxonomy Category-Specific UniRef90 SSNs: EFI-EST Families Option, Filter by

Taxonomy in the Analysis Step

The SSN Finalization tab of the DATASET COMPLETED page for the UniRef90 cluster
SSN for the complete entries was used to generate the category-filtered SSNs described in the
Taxonomy Tool Families Option, with transfer of UniRef90 cluster IDs to the EFI-EST
Accession IDs Option section. The SSNs were finalized using 11 as the Alignment Score
Threshold and 140 residues as the Minimum in the Sequence Length Restriction to remove
truncated sequences. As described previously, for the single taxonomy categories, Filter by
Taxonomy was used to select the single taxonomy categories. For Fungi, Fungi was selected
from the Preselected conditions menu. For Eukaryota, no Fungi, Eukaryota, no Fungi was

selected from the Preselected conditions menu.



Dataset Summary ~ Taxonomy Sunburst  Dataset Analysis | SSN Finalization

Alignment Score Threshold

This tab is used to specify the minimum "Alignment Score Threshold” (that is a measure of the minimum sequence similarity
threshold) for drawing the edges that connect the proteins (nodes) in the SSN.

Alignment Score Threshold: 11

This value corresponds to the lower limit for which an edge will be present in the SSN. The alignment score is
similar in magnitude to the negative base-10 logarithm of a BLAST e-value.

~ Sequence Length Restriction Options

Allows restriction of sequences in the generated SSN based on their length.

Minimum: 140 (default: 0)

Maximui

(default: 50000)

~ Filter by Taxonomy

From preselected conditions, the user can select "Bacteria, Archaea, Fungi”, "Eukaryota, no Fungi", "Fungi", "Viruses",
"Bacteria”, "Eukaryota", or "Archaea" to restrict the SSN nodes to these taxonomy groups.

*Bacteria, Archaea, Fungi", "Bacteria", *Archaea", and "Fungi" select organisms that may provide genome context (gene
clusters/operons) useful for inferring functions.

The SSN nodes also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class, Order,
Family, Genus, and Species ranks. Multiple conditions are combined to be a union of each other.

The SSN nodes from the UniRef90 and UniRef50 databases are the UniRef90 and UniRef50 clusters for which the cluster
D ('representative sequence") matches the specified taxonomy categories. The UniProt members in these nodes that do
not match the specified taxonomy categories are removed from the nodes.

Preselected conditions:

select a preset to auto populate

Phylum Actinobacteria 1}

Add taxonomic condition

» Neighborhood Connectivity
» Fragment Option

» Dev Site Options

Network nam:

'ef90_NoFragments_Actinobacteria_Minlen140_AS11 ‘ This name will be displayed in Cytoscape.

You will be notified by e-mail when the SSN is ready for download.

Create SSN

Dataset Summary ~ Taxonomy Sunburst  Dataset Analysis  SSN Finalization.
Alignment Score Threshold

This tab is used to specify the minimum "Alignment Score Threshold" (that is a measure of the minimum sequence similarity
threshold) for drawing the edges that connect the proteins (nodes) in the SSN.

Alignment Score Threshold: 11 7

This value corresponds to the lower limit for which an edge will be present in the SSN. The alignment score is
similar in magnitude to the negative base-10 logarithm of a BLAST e-value.

~ Sequence Length Restriction Options

Allows restriction of sequences in the generated SSN based on their length. (7

Minimum: 140 (default 0)

Maximum: (default: 50000)

~ Filter by Taxonomy

From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungl", "Fungi", "Viruses",
"Bacteria”, "Eukaryota", or "Archaea’ to restrict the SSN nodes to these taxonomy groups.

"Bacteria, Archaea, FungP, "Bacteria", "Archaea’, and "Fungi” select organisms that may provide genome context (gene
clusters/operons) useful for inferring functions.

The SSN nodes also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class, Order,
Family, Genus, and Species ranks. Multiple conditions are combined to be a union of each other.

The SSN nodes from the UniRef90 and U the UniRef90 and U for which the cluster
1D (‘representative sequence") matches the specified taxonomy categories. The UniProt members in these nodes that do
not match the specified taxonomy categories are removed from the nodes.

Preselected conditions: Fungi

Phylum - Ascomycota ]

Phylum - Basidiomycota 1 ]

Phylum - Fungi incertae sedis L

Phylum unclassified fungi L]
Reset

» Neighborhood Connectivity
» Fragment Option
» Dev Site Options
Network name: 1_RSS_UniRef90_NoFragments_Fungi_Minlen140_# This name wilbe displayed in Cytoscape,

You will be notified by e-mail when the SSN is ready for download

reate SSN
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The xgmml files for the full UniRef90 cluster SSNs (all UniRef90 cluster nodes and edges
with alignment scores >11) as well as representative node networks that conflate UniRef90 clusters
nodes based on percent identity were available for download on the DOWNLOAD NETWORK
FILES page. The xgmml files for the full SSNs were downloaded and opened with Cytoscape;
the nodes were colored according to the subgroups defined by the Structure-Function Linkage

Database (SFLD) [2, 3].

DOWNLOAD NETWORK FILES
[Submission Name: IP91_RSS_UniRef90_NoFragments
Network Name: IP91_RSS_UniRef90_NoFragments_Actinobacteria_Minlen140_AS11

SSN Overview Network Files

Please cite your use of the EF| tools:

Rémi Zallot, Nils Oberg, and John A. Gerlt, The EFl Web Resource for Genomic Enzymology Tools:
Leveraging Protein, G and Datab to Di Novel Enzy and Metaboli
Pathways. Biochemistry 2019 58 (41), 4169-4182. https://doi.org/10.1021/acs.biochem.9b00735

The panels below provide files for full and representative node SSNs for download with the indicated numbers of nodes and edges.
As an approximate guide, SSNs with ~2M edges can be opened with 16 GB RAM, ~5M edges can be opened with 32 GB RAM,
~10M edges can be opened with 64 GB RAM, ~20M edges can be opened with 128 GB RAM, ~40M edges can be opened with 256
GB RAM, and ~120M edges can be opened with 768 GB RAM.

Files may be transferred to the Genome Neighborhood Tool (GNT), the Color SSN utility, the Cluster Analysis utility, or the
Neighborhood Connectivity utility.

Full Network

Each node in the network represents a single protein sequence.

# Nodes # Edges

Download ZIP 27,953 20,397,534 Transfer To: v

Representative Node Networks 2

In representative node (RepNode) networks, each node in the network represents a collection of proteins grouped according to
percent identity. For example, for a 75% identity RepNode network, all connected sequences that share 75% or more identity are
grouped into a single node (meta node). Sequences are collapsed together to reduce the overall number of nodes, making for less
complicated networks easier to load in Cytoscape.

The cluster organization is not changed, and the clustering of sequences remains identical to the full network.

% ID # Nodes # Edges
Download ZIP 100 27,953 20,397,534 Transfer To: v
Download ZIP 95 27,810 20,180,999 Transfer To: v
Download ZIP 90 27,432 19,568,000 Transfer To: v
Download ZIP 85 24,941 15,842,539 Transfer To:  ~
Download ZIP 80 22,566 12,682,765 Transfer To:  +
Download ZIP 75 20,347 9,893,597 Transfer To: v
Download ZIP 70 18,190 7,503,796 Transfer To:  +
Download ZIP 65 16,043 5,472,899 Transfer To: v
Download ZIP 60 14,094 3,940,841 Transfer To:  +
Download ZIP 55 12,480 2,911,030 Transfer To: v
Download ZIP 50 11,215 2,253,155 Transfer To:  +
Download ZIP 45 10,258 1,831,127 Transfer To: v
Download ZIP 40 9,409 1,486,723 Transfer To: v

Download Network Statistics as Table

New to Cytoscape?
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Taxonomy Category-Specific UniRef90 SSNs: EFI-EST Families Option, Filter by

Taxonomy in the Generate Step

The same taxonomy category-filtered UniRef90 SSNs described in the previous sections
were generated in separate jobs using the EFI-EST Family Option by specifying the list of 211
Pfam and InterPro families and/or domains (Tutorial Table 1) (red arrow) and UniRef50 cluster
IDs (blue arrow), selecting Fragment Option to exclude fragments (green arrow), and selecting
the taxonomy category (magenta arrow). The Job name (orange arrow) and an E-mail address

(cyan arrow) were entered; the job was started by clicking “Submit analysis” (black arrow).

Previous Jobs Sequence BLAST Families FASTA  Accession IDs SSN Utilities ~ Fragment Option
UniProt designates a Sequence Status for each member: Complete if the encoding DNA sequence has both start and stop
Generate a SSN for a protein family. codons; Fragment i the start and/or sjop codon is missing. Approximately 10% of the entries in UniProt are fragments.
The members of the input Pfam families, InterPro families, and/or Pfam clans are selected from the UniProt, UniRef90, or UniRef50 Fragments: & Check to exclu ents in the results. (defaut: off)
database
For the UniRef90 and UniRef50 databases, clusters are excluded if the cluster ID (‘representative sequence”) is
Pfam and/or InterPro Families aj a fragment
45784 PF04055 PF06969 PFO8Y07 PF 12345 PF13186 PF16199 PF16831 PF19238 PF19288 PF19864 UniProt IDs in UniRef90 and UniRef50 clusters with complete cluster IDs are removed from the clusters if they
are fragments.
Use | UniRef90 - cluster D iProt IDs (UniProt is defaul).
Family Faily Name Full Size UniRef90 Size UniRef50 Size  Fitor by Taxonomy
IPRO00385 MoaA_NifB_PqqE_Fe-S-bd_CS 49,241 23,160 4,777
IPRO01989. Radical activat_CS 26,935 9,907 1,836 From preselected conditions, the user can select "Bacteria, Archaea, Fungi", "Eukaryota, no Fungi”, "Fungi”, "Viruses",
IPRO02684 Biotin_synth/BioAB 27,640 9,880 1,004 "Bacteria", "Eukaryola", or "Archaea” to restrict the refrieved sequences to these taxonomy groups.
IPRO03698 Lipoyl_synth 39,047 13,924 1318 "Bacteria, Archaea, Fungi", "Bacteria", "Archaea”, and "Fungi” select organisms that may provide genome context (gene
IPRO03739  Lys_aminomutase/Glu_NH3_mut 20,775 10,372 1,278 clustersioperons) useful for inferring functions.
IPR004383 rRNA_Isu_MTrfase_RImN/Cfr 39,944 15,429 1,455 The retrieved sequences also can be restricted to taxonomy categories within the Superkingdom, Kingdom, Phylum, Class,
|PRO04558 Coprogen_oxidase_HemN 16,796 6,746 513 Order, Family, Genus, and Species ranks. Multiple conditions are combined to be a union of each other.
IPRO04559 HemW-like 38,255 17,990 2,765 The sequences from the UniRef90 and UniRef50 databases are the UniRef30 and UniRef50 clusters for which the cluster
IPRO0S839. Methylhiotransferase 778 37295 az ID (‘representative sequence”) matches the specified taxonomy categories. The UniProt members in these clusters that do
not match the specified taxonomy categories are removed from the cluster.
IPR005840 Ribosomal_S12_MeSTrfase_RimO 28,658 11,857 2,029
|PRO05909 RaSEA 2035 1022 220 Preselected conditions: | — select a preset to auto populate — -
IPRO05911 YheC-like 11,293 4,508 502 Phylum _| Actinobacteria .
IPRO05980 Nase_CF_NifB 2,647 1,104 82
IPRO0G463 MiaB_methiolase 35615 13,649 723
IPRO0G466 MiaB-like_B 4407 2,226 506 Add Taxonomy category
IPRO0G467 MiaB-like_C 17,077 8,216 1,089
IPRO0G638  Elp3/MiaA/NIfB-like_rSAM 446,282 212,389 36,535
IPROOTA97 rSAM 722,535 355,669 70,723 » Protein Family Size Options
IPRO10505 Mob_synth_C 38,361 16,635 1,682 + Family Domain Boundary Option
IPRO10722 BATS_dom 30,852 14,953 1,222
» SSN Edge Calculation Opti
IPRO10723 HemN_C 39,495 17,002 2,804 e Ly
IPROT1101 DUF5131 7.313 4,801 1,324
IPRO11843 PQQ_synth_PqqE_bac 5,549 1,835 59 Jobname: /P91_RSS_UniRef90_NoFragments_Actinobacteria  (required)
IPRO12726 ThiH 6,704 2,297 125
IPRO12837 NrdG 11,645 4135 630 E-mall address: _
IPRO12838 PFL1_activating 9425 2,995 180 You will be notified by e-mail when your submission has been processed.
IPRO12839 Organic_radical_activase 16,374 5,941 1,127
IPRO13483 MoaA 33,719 14,394 976 [—
IPRO13704 UPF0313_N 12,479 4,760 404
IPRO13848 Methylthiotransferase_N 91,463 39,680 5,468
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The SSNs were finalized (SSN Finalization tab on the DATASET COMPLETED pages)
using 11 as the Alignment Score Threshold (orange arrow) and 140 residues as the Minimum in
the Sequence Length Restriction to remove truncated sequences (cyan arrow), entering the
Network (SSN) name (brown arrow), and clicking “Create SSN” (black arrow). We previously
determined that the members of the anaerobic ribonucleotide reductase activating enzyme family

have the shortest sequences (>140 residues) [2].

DATASET COMPLETED
Submission Name: IP91_RSS_UniRef90_NoFragments_Actinobacteria

IA minimum sequence similarity threshold that specifies the sequence pairs connected by edges is needed to generate the SSN. This
threshold also determines the segregation of proteins into clusters. The threshold is applied to the edges in the SSN using the alignment
score, an edge node attribute that is a measure of the similarity between sequence pairs.

Dataset Summary Taxonomy Sunburst Dataset Analysis SSN Finalization

This tab is used to specify the minimum "Alignment Score Threshold" (that is a measure of the minimum sequence similarity
threshold) for drawing the edges that connect the proteins (nodes) in the SSN.

Alignment Score Threshold: | 11 @

This value corresponds to the lower limit for which an edge will be present in the SSN. The alignment score is similar in
magnitude to the negative base-10 logarithm of a BLAST e-value.

~ Sequence Length Restriction Options

Allows restriction of sequences in the generated SSN based on their length. (2

Minimum: | 140 (default: 0) _

Maximum: (default: 50000)

» Filter by Taxonomy
» Neighborhood Connectivity
» Fragment Option
Network name: 'ef90_NoFragments_Actinobacteria_Minlen140_AS11 This name hed in Cytoscape.

You will be notified by e-mail when the SSN is ready for download.

Create SSN _
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The Network Files tab of the DOWNLOAD NETWORK FILES pages provided the
xgmml file for the Full (SSN) Network (red arrow; all UniProt nodes and edges) as well as the
xgmml files for Representative Node Networks that conflate the UniProt nodes based on percent
identity (blue arrow). The xgmml files for the full SSNs were downloaded, opened with Cytoscape
3.9.1, and displayed with the Prefuse Force Directed layout; the nodes were colored according to

the Structure-Function Linkage Database subgroups [2, 3].

DOWNLOAD NETWORK FILES
Submission Name: IP91_RSS_UniRef90_NoFragments_Actinobacteria
Network Name: IP91_RSS_UniRef90_NoFragments_Actinobacteria_Minlen140_AS11

SSN Overview Network Files

Please cite your use of the EFI tools:

Rémi Zallot, Nils Oberg, and John A. Gerlt, The EFI Web R for G ic Enzymology Tools:
Le ging Protein, G and Metag Datab to Di Novel Enzy and Metaboli:
Pathways. Biochemistry 2019 58 (41), 4169-4182. https://doi.org/10.1021/acs.biochem.9b00735

The panels below provide files for full and representative node SSNs for download with the indicated numbers of nodes and edges.
As an approximate guide, SSNs with ~2M edges can be opened with 16 GB RAM, ~5M edges can be opened with 32 GB RAM,
~10M edges can be opened with 64 GB RAM, ~20M edges can be opened with 128 GB RAM, ~40M edges can be opened with 256
GB RAM, and ~120M edges can be opened with 768 GB RAM.

Files may be transferred to the Genome Neighborhood Tool (GNT), the Color SSN utility, the Cluster Analysis utility, or the
Neighborhood Connectivity utility.

Full Network (2)
Each node in the network represents a single protein sequence.

# Nodes # Edges

Download ZIP 27,953 20,427,984 Transfer To: v

Representative Node Networks =

In representative node (RepNode) networks, each node in the network represents a collection of proteins grouped according to
percent identity. For example, for a 75% identity RepNode network, all connected sequences that share 75% or more identity are
grouped into a single node (meta node). Sequences are collapsed together to reduce the overall number of nodes, making for less
complicated networks easier to load in Cytoscape.

The cluster organization is not changed, and the clustering of sequences remains identical to the full network.

% ID # Nodes # Edges
Download ZIP 100 27,953 20,427,984 Transfer To:  ~
Download ZIP 95 27,810 20,211,304 Transfer To: +
Download ZIP 90 27,432 19,597,945 Transfer To:  ~
Download ZIP 85 24,941 15,869,380 Transfer To:  ~
Download ZIP 80 22,566 12,707,063 Transfer To: v
Download ZIP 75 20,347 9,915,581 Transfer To: ~
Download ZIP 70 18,190 7,522,943 Transfer To:  ~
Download ZIP 65 16,043 5,489,724 Transfer To: v
Download ZIP 60 14,094 3,955,833 Transfer To:  +
Download ZIP 55 12,480 2,924,366 Transfer To: ~
Download ZIP 50 11,215 2,265,016 Transfer To:  ~
Download ZIP 45 10,258 1,841,906 Transfer To:  +
Download ZIP 40 9,409 1,496,503 Transfer To: v

Download Network Statistics as Table

New to Cytoscape?




Tutorial Table 1. Pfam and IntePro Families Used to Identify Member of the RSS.

ID

IPRO00385
IPRO01989
IPRO02684
IPRO03698
IPRO03739
IPRO04383
IPRO04558
IPRO04559
IPRO05839
IPRO05840
IPRO05909
IPRO05911
IPRO05980
IPRO06463
IPRO06466
IPRO06467
IPRO06638
IPRO07197
IPRO10505
IPRO10722
IPRO10723
IPRO11101
IPRO11843
IPRO12726
IPRO12837
IPRO12838
IPRO12839
IPRO13483
IPRO13704
IPRO13848
IPRO13917
IPRO14191
IPRO16431
IPRO16771
IPRO16779
IPRO16863
IPRO17200

Short Name

MoaA_ NifB_PqqE_Fe-S-bd_CS
Radical_activat_CS
Biotin_synth/BioAB
Lipoyl_synth
Lys_aminomutase/Glu_NH3_mut
rRNA_Isu_MTrfase_RImN/Cfr
Coprogen_oxidase_HemN
HemW-like
Methylthiotransferase
Ribosomal_S12 MeSTrfase_RimO
RaSEA

YhcC-like

Nase_CF_NifB
MiaB_methiolase

MiaB-like_B

MiaB-like_C

Elp3/MiaB/NifB

rSAM

Mob_synth_C

BATS dom

HemN_C

DUF5131
PQQ_synth_PqqE_bac

ThiH

NrdG

PFL1_activating
Organic_radical_activase
MoaA

UPFO313_N
Methylthiotransferase_N
tRNA_wybutosine-synth
Anaer_RNR_activator
Pyrv-formate_lyase-activ_prd
Fe-S_OxRdtase_rSAM_TMO0948 prd
rSAM_MSMEGO0568

Desll

PqqE-like

ID

IPRO26423
IPRO26426
IPRO26429
IPRO26447
IPRO26482
IPRO27492
IPRO27526
IPRO27527
IPRO27559
IPRO27564
IPRO27570
IPRO27583
IPRO27586
IPRO27596
IPRO27604
IPRO27608
IPRO27609
IPRO27621
IPRO27622
IPRO27626
IPRO27633
IPRO30801
IPRO30837
IPRO30894
IPRO30896
IPRO30905
IPRO30915
IPRO30933
IPRO30950
IPRO30969
IPRO30977
IPRO30989
IPRO31003
IPRO31004
IPRO31010
IPRO31012
IPRO31014

Short Name
rSAM_cobopep
rSAM_FibroRumin
MIA_synthase
B12_SAM_Ta0216
rSAM_nifll_3
RNA_MTrfase_RImN
Lipoyl_synth_chlpt
Lipoyl_synth_mt
B12 rSAM_ oligo
HpnR_B12_rSAM
GeoRSP_rSAM
rSAM_ACGX
rSAM_metal_mat
AmmeMemoSam_rS
W_rSAM_matur
Spiro_SPASM
rSAM_QueE_Proteobac
rSAM_QueE_gams
rSAM_Clo7bot
Pseudo_SAM_Halo
rSAM_NirJ2
Glu_2_3_NH3_mut
B12 rSAM_cofal
Ahb_Proteobacteria
rSAM_AhbD_hemeb
CutC_activ_rSAM
rSAM_SkfB
Non_iron_rSAM
rSAM_PoyD
B12_rSAM_trp_MT
QueE_Cx14CxxC
rSAM_XyeB
BcpD_PhpK_rSAM
rSAM_YfkAB
rSAM_mob_pairA
rSAM_mob_pairB
rSAM_BIsE
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IPRO17672
IPRO17742
IPRO17833
IPRO17834
IPRO19939
IPRO19940
IPRO20050
IPRO20612
IPRO22431
IPRO22432
IPRO22447
IPRO22459
IPRO22462
IPRO22881
IPRO22946
IPRO23404
IPRO23805
IPRO23807
IPRO23819
IPRO23820
IPRO23821
IPRO23822
IPRO23858
IPRO23862
IPRO23863
IPRO23867
IPRO23868
IPRO23874
IPRO23880
IPRO23885
IPRO23886
IPRO23891
IPRO23897
IPRO23904
IPRO23912
IPRO23913
IPRO23930
IPRO23969
IPRO23979
IPRO23980

MA_4551-like
Deazaguanine_synth

Hopanoid_synth-assoc_rSAM_HpnH
Hopanoid_synth-assoc_rSAM_HpnJ

CofG_family

CofH_family
FO_synthase_su2
Methylthiotransferase_CS
Cyclic_DHFL_synthase_mqgnC
MqnE

Lys_aminomutase-rel
Lysine_aminomutase

EpmB
rRNA_Isu_MeTfrase_Cfr
UPF0313

rSAM_horseshoe
Uncharacterised_Spl-rel
Peptide_mod_rSAM
Pep-mod_rSAM_AF0577
rSAM_GDL-assoc
rSAM_TatD-assoc
rSAM_TatD-assoc_bac
RSAM_HmdB
CHP03960_rSAM
rSAM_PTO1314
Sulphatase_maturase_rSAM
7-CO-7-deazaGua_synth_put_Clo
DNA_rSAM_put
Benzylsucc_Synthase_activating
4FedS-binding SPASM_dom
QH-AmDH_gsu_maturation
Pyrrolys_PylB
Spore_PP_lysase
Pep_rSAM_mat_YydG
YjjW_bact

MftC

NirJ1
CHP04072_B12-bd/rSAM
CHP04014_B12-bd/rSAM
CHP04013_B12-bd/rSAM

IPRO31015
IPRO31019
IPRO31691
IPRO32432
IPRO33971
IPRO33974
IPRO33975
IPRO33976
IPRO34165
IPRO34386
IPRO34391
IPRO34405
IPRO34422
IPRO34428
IPRO34436
IPRO34438
IPRO34457
IPRO34462
IPRO34465
IPRO34466
IPRO34471
IPRO34474
IPRO34479
IPRO34480
IPRO34485
IPRO34491
IPRO34497
IPRO34498
IPRO34505
IPRO34508
IPRO34514
IPRO34515
IPRO34519
IPRO34529
IPRO34530
IPRO34531
IPRO34532
IPRO34534
IPRO34547
IPRO34556
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Arg 2 3 am_muta

rSAM _vs_C_rich

LIAS_N

Radical_SAM_C
Avilamycin_epimerase
Glycerol_dehydratase_activase
ThnP-like

GntE-like

NifB_C

BtrN-like
Cmo-like_SPASM_containing
F420

HydE/PyIB-like
ThiH/NoCL/HydG-like
NocN/NosN-like
4-hPhe_decarboxylase_activase
Organic_radical-activating
Benzylsuc_synthase_activase
Pyruvate_for-lyase_activase
Methyltransferase_Class_B
7_8-dihydro-6-hydroxymethylpte
Methyltransferase_Class_D
AhbC-like
Heme_carboxy_lyase-like
Anaerobic_Cys-type_sulfatase-m
Anaerob_Ser_sulfatase-maturase
Bacteriochlorophyll_C12_MT
Bacteriochlorophyll_C8 MT
Coproporphyrinogen-Ill_oxidase
Spectinomycin_biosynthesis
ThnK-like

ThnL-like

TunB-like

Fom3-like

HpnP-like

Methylation_of yatakemycin
OxsB-like
Pyrimidine_methyltransferase
Ttell86a_maturase
tRNA_wybutosine-synthase



IPRO23984
IPRO23992
IPRO23993
IPRO23995
IPRO24001
IPRO24007
IPRO24016
IPRO24017
IPRO24018
IPRO24021
IPRO24023
IPRO24025
IPRO24032
IPRO24177
IPRO24521
IPR024560
IPR0O24924
IPRO25895
IPRO26322
IPRO26332
IPRO26335
IPRO26344
IPRO26346
IPRO26351
IPRO26357
IPRO26401
IPRO26404
IPRO26407
IPRO26412

rSAM_ocin_1
HemeD1_Synth_NirJ
TYW1_archaea

HemZ
Cys-rich_pep_rSAM_mat_CcpM
FeFe-hyd_mat_HydG
CHP04064_rSAM
Pep_cycl_rSAM
CHP04083_rSAM
FeFe-hyd_HydE_rSAM
rSAM_paired_HxsB
SCIFF_rSAM_maturase
rSAM_paired_HxsC
Biotin_synthase
DUF3641

UPF0313_C
7-CO-7-deazaguanine_synth-like
LAM_C_dom
Geopep_mat_rSAM
HutW
SAM_SPASM_FxsB
SCM_rSAM_ScmE
SCM_rSAM_ScmF
rSAM_SeCys

rSAM/SPASM_prot_GRRM_system

CXXX_matur
rSAM_w_lipo
SAM_GG-Bacter
rSAM_Cxxx_rpt

IPRO34557
IPRO34559
IPRO34560
IPRO34687
IPRO38135
IPRO39661
IPRO40072
IPRO40074
IPRO40081
IPRO40082
IPRO40085
IPRO40086
IPRO40087
IPRO40088
IPRO41582
IPRO45375
IPRO45567
IPRO45784
PF04055
PF06969
PF08497
PF12345
PF13186
PF16199
PF16881
PF19238
PF19288
PF19864
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ThrcA_tRNA_Methiotransferase
Spore_PP_lysase_Clostridia
Spore_PP_lysase_Bacilli
ELP3-like
Methylthiotransferase_N_sf
ELP3

Methyltransferase_A
BssD/PfIA/YjjW

Cndl-like

GenK-like

MJ0674-like

MJ0683-like

MJ0021-like

MJ0103-like

RimO_TRAM
Put_radical_SAM-like_N
CofH/MnqC-like_C
Radical_SAM_N2
Radical_SAM

HemN_C

Radical_SAM_N

DUF3641

SPASM

Radical_SAM_C

LIAS_N

Radical_SAM 2

CofH_C

Radical_SAM_N2



68

References

[1] Zallot R, Oberg N, Gerlt JA. The EFI Web Resource for Genomic Enzymology Tools:
Leveraging Protein, Genome, and Metagenome Databases to Discover Novel Enzymes and
Metabolic Pathways. Biochemistry. 2019;58:4169-82.

[2] Oberg N, Precord TW, Mitchell DA, Gerlt JA. RadicalSAM.org: A Resource to Interpret
Sequence-Function Space and Discover New Radical SAM Enzyme Chemistry. ACS Bio Med
Chem Au. 2022;2:22-35.

[3] Holliday GL, Akiva E, Meng EC, Brown SD, Calhoun S, Pieper U, et al. Atlas of the Radical
SAM Superfamily: Divergent Evolution of Function Using a "Plug and Play" Domain. Methods

Enzymol. 2018;606:1-71.



