Exploring your annotated genome in PATRIC

1. The first thing you will need to do is to find the genome that you annotated in
PATRIC. The search function allows you to submit some key text terms to narrow
the search for your genome. In the example below, to find a genome named Brucella
melitensis F3 99 548, I enter “melitensis” and “F3” as seen in the screenshot below
and hit return. This will open up the Search Results page that is divided into
Features, Genomes, Taxonomy and Experiments. Under Genomes is the particular
genome of interest (Arrow A below).
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2. Click on the name that you're interested in. This will take you to the landing page
for that genome. This page has the information for your genome, like the size and
number of genes. We will explore more information about this genome by clicking
through the tabs across the top of the page.
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3. Genome Browser. Clicking on the Genome Browser tab will open up the genome
browser (A below). As this is a private genome, you will only see the PATRIC
annotations. If the genome is in multiple contigs (as this one is), the browser will



load the first contig. If you want to explore a different contig, you will need to click
on the down arrow (1 in the screenshot below) that will open up a list of the
available contigs (B below). You can scroll down that list to choose the contig you
are interested in viewing.

Genome Circular Feature Specialty Protein .
m Phylogeny Browser Viewer Table Genes Pathways Families Literature

A View  Help B

500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000
@ > Q Q @\Q 29459.27.00n.0001 | + g@#59-27.c0n.0001:1..6168 (6.17 Kb) Go | & 29459.27.con.0001 | =

1,250 2,500 5,000 6

9459 on.000
Reference sequence Zoom in to see sequence Zoom in to see sequenc 1 Zoom in to see sequence Zoom in to see sequence
29459.27.con.0002
5 — —

PATRIC Annotation fig|29459,7.peg.1 ig|29459.27.peg.3 ig|20459.27.peg.5 29459.27.con.0003
fig129459.27.peg.2 fig|29459.27.peg.4 29459.27.con.0004
29459.27.con.0005

29459.27.con.0006
29459.27.con.0007
29459.27.con.0008
29459.27.con.0009

4. Circular Viewer. The circular viewer opens showing you the contigs. The closer
a genome is to being closed, the better this image will look. The image below is from
a WGS with over 100 contigs, and looks fractured as all the contigs are represented.
The image includes the coding sequences (CDS) on the forward and reverse strand,
the RNA genes, GC content and GC skew. You can upload custom tracks or your own
data, resize the image, and download it as an scaled vector graphic (svg).
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5. Feature Table. The tab for Feature Table contains information about all the
features annotated on a genome, from CDS to RNAs, pseudogenes and miscellaneous
features. Most of the public genomes include RefSeq or alternate locus tags
(indicated by the red asterixs below), but these are not seen in private genomes.
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PATRIC ID RefSeq Locus Tag * Alt Locus Tag * Gene Symbol Start FIGfam ID Length (AA)  Product Description ~
10]29459.27.peq.2774 22981 FIG01306569 304 (2E,6E)-farnesyl diphosphate synthase (EC 2.5.1.10)
1g]29459.27.peq.988 16349 FIG00044820 107 (AF179595) Veo33
g]29459.27.peq.2008 182 FIG00021407 537 (R)-citramalate synthase (EC 2.3.1.182)
19129459.27.peq.2245 45445 FIG01320775 175 (U62541) immunoreactive 14 kDa protein BAL4k
1g]29459.27.peq. 1907 15547 FIG01319654 142 (U95165) OrfY
19]29459.27.peq.754 2092 FIG00005243 267 1-acylsn-glycerol-3-phosphate acyltransferase (EC 2.3.1.51)
1g]29459.27.peq. 1409 4601 FIG00005243 260 1-acyl-sn-glycerol-3-phosphate acyltransferase (EC 2.3.1.51)
1g]29459.27.peq.1259 77897  FIG01349528 329 boxy-3-chloro-3, hexa-1,5-diene (
1g]29459.27.peq.3258 2081 FIG00000343 643 1-deoxy-D-xylulose 5-phosphate synthase (EC 2.2.1.7)
19]29459.27.peq.2775 23903 FIG00000449 420 1-hydroxy y y synthase (EC 1.17.7.1)
10]29459.27.peq.2617 9324 FIG00133510 320 1-pyrroline-4-hydroxy-2-carboxylate deaminase (EC 3.5.4.22)
1g]29459.27.peq. 1596 39675  FIG00008665 156 16 kDa heat shock protein A
1g]29459.27.peq.2809 61078 FIG01304909 465 165 RNA (cytosine(967)-C(5))-methyltransferase (EC 2.1.1.176)
g]29459.27.peq.570 33243 FIG00005547 187 165 rRNA (quanine(966)-N(2))-methyltransferase (EC 2.1.1.171)
g|29459.27.peq.992 18274 FIG00000312 189 165 rRNA processing protein RimM
1g]29459.27.peq. 1284 106107 FIG00853778 364165 ribosomal RNA m(5)C 967 methyltransferase

6. You can use the filters on top of the table to narrow down to specific annotations,
Clicking on the box that follows Feature Type will allow you to filter on specific
annotations like tRNAs, CDS or pseudogenes. If the genome was submitted to
RefSeq previously, you could use the box that follows Annotation to see only the
PATRIC, the RefSeq, or All annotations. The Keyword search is particularly useful.
You can look for specific names by enter them in the search box and clicking on the
Filter Table button. This will allow you too see all the genes that contain that word
somewhere in their annotation. You can also use it to search for locus tags.
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PATRIC ID RefSeq Locus Tag Alt Locus Tag Gene Symbol Start FIGfam ID Length (AA)  Product Description ~
fig|29459.27.peq.1588 26741 FIG00055840 361 ATPase required for both assembly of type IV secretion complex and se...
fig|29459.27.peq.1581 19241  FIG00001460 831 ATPase required for both assembly of type IV secretion complex and se...
fig|29459.27.peq.1580 18891  FIG00002012 116 Inner membrane protein forms channel for type IV secretion of T-DNA c.
fig|29459.27.peq. 1585 24024  FIG01304041 239 Inner membrane protein forms channel for type IV secretion of T-DNA c..
fig|29459.27.peg.1587 25606  FIG00001567 383 Inner membrane protein of type IV secretion of T-DNA complex, TonB-.
fig|29459.27.peq. 1583 22641 FIG00002241 347 Inner membrane protein of type IV secretion of T-DNA complex, VirB6
fig|29459.27.peg. 1584 23848 FIG00002241 57 Lipoprotein of type IV secretion complex that spans outer membrane an.
fig|29459.27.peg.2361 13088  FIG00629430 82 Lipoprotein, VirB7-like
fig|29459.27.peg.2755 5481  FIG01288861 94 Lipoprotein, VirB7-like
1g]29459.27.peq.1579 18560 FIG00038155 105 Major pilus subunit of type IV secretion complex, VirB2
1g129459.27.peq. 1582 21741 238 Minor pilin of type IV secretion complex, VirBS
10129459.27.peq.1586 24740 FIG00001517 289 Outer membrane and periplasm component of type IV secretion of T-D...
1129459.27.peq.1578 17408 FIG00002640 238 Peptidoglycan hydrolase VirB1, involved in T-DNA transfer

7. You can also use this table to save the results of your search. If you click in the
box in front of the PATRIC ID (first column, blue arrow 1 below), this will autoselect
all the genes in the table. You could also select individual genes.
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8. To save that group, click on the folder icon in front of Add Feature(s). This will
open up a pop-up window. To create a group, you will need to click on the down
arrow that follows the word “None” that you can see in the text box. This will open
up a drop down box that allows you to create a new group (Blue arrow 1 below). To
create a new group, click on the line that says “Create New Group” (Arrow 2 in the
screenshot below). Then you must type in the name that you want to identify the
group in the text box (Arrow 3). To save that group, click on the Save to Workshop
button at the bottom of the pop-up box (Arrow 4).
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9. Specialty Genes. The Specialty Genes tab shows you all the genes in your
genome that have homology to genes that have been identified as having specific
properties. PATRIC BLASTSs all the genes in the annotated genome against specific
databases that contain genes identified as virulence factors, involved in antibiotic
resistance, have been used as drug targets, or are human homologs. The left side of
this page contains a filter to narrow the results, and a table listing the results on the
right.
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Source (339)
] Victors (230) BLASTP  Virulence Factor  Viclors 10129459.27.peq.47 1253 CAIB/BAIF famiy .. PubMed 100 0
] Human (80) BLASTP  Virulence Factor  Viclors 10129459.27.peq.50 139 transporter, putati.. PubMed 100 0.0
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BLASTP  Virulence Factor  Victors 10129459.27 069,186 1243 Lactoylglutathione... PubMed 100 0
Filter BLAST Hits by: BLASTP  ViruenceFacor  VFDB 10129459.27.069.195 VrG2225 GDP-mannose 4,6 100 0
Source organism BLASTP  Virulence Factor  Victors 10129459.27.peq 195 1717 GDP-mannose 46.. PubMed 100 0
© same Genome BLASTP  Virulence Factor  VEDB £0120450.27.peq.196 VEG2226 Perosamine synth 100 0
(©) Same Species BLASTP Virulence Factor Victors 1ig129459.27.0e9.196 1285 Perosamine synth... PubMed 100 0
© same Genus BLASTP  ViruenceFactor  VFDB 10129459.27.0e9.199 VEG2229 Perosamine synth 100 0
@Al BLASTP  ViruenceFacor  VEDB 10129459.27.9€9.200 V62230 Formyltransferase. 100 0
o5 Query Coverage >= 0 12 BLASTP  Virulence Factor  Viclors 10129459.27.99.206 1286 Undecaprenyl-gly.. PubMed 100 0
= BLASTP  Virulence Factor  Victors £0120450.27.peg.232 4890 DNAbinding resp..  PubMed 100 0
% Subject Coverage >= 0 [T
BLASTP  Virulence Factor  Victors 10129459.27.069.257 1324 DNAbinding resp..  PubMed 100 0
o = o
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Page (1 |of17 b M Show |20 per page | Apply | [ Apply to ALL tables Displaying records 1 - 20 of 339

10. To see this specific evidence, you can the filter. As an example, let’s filter on the
Virulence Factor property. There are three databases to choose from (Victors,



PATRIC_VF and the Virulence Factor Database [VFDB]). Both PATRIC and Victors
provide PubMed Ids that show direct links to the evidence. Click on Victors under
Source (as shown below).
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11. This will resort the table to show all the genes in your genome that have
homology to genes in the Victors database. You can see more information about
those individual genes by clicking on the Pubmed link (shown below). This will
open up a new page that shows you the paper(s) that are the base of that evidence.
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BLASTP Virulence Factor Victors 1ig|29459.27.peq.47 1253 CAIB/BAIF family ... 0
BLASTP Virulence Factor Victors fig|29459.27.peq.50 1394 transporter, putati... PubMed 0.0
BLASTP Virulence Factor Victors fig|29459.27.peq.51 1393 Glutaredoxin-like PubMed 0
BLASTP Virulence Factor Victors fig|29459.27.peq.52 1392 Ribonucleotide re...  PubMed 100 0
BLASTP Virulence Factor Victors fig|29459.27.peg.81 1023 SSU ribosomal pr. PubMex 0
BLASTP Virulence Factor Victors fig|29459.27.peg.121 1215 Phosphoribosylam...  PubMex 0

Abstract ~ Send to: ~

EEMS Microbiol Lett. 2004 Feb 9;231(1):1-12.
Brucella pathogenesis, genes identified from random large-scale screens.

+ Author information

Abstract

Pathogenicity islands, specialized secretion systems, virulence plasmids, fimbriae, pili, adhesins, and toxins are all classical bacterial virulence
factors. However, many of these factors, though widespread among bacterial pathogens, are not necessarily found among bacteria that colonize
eukaryotic cells in a pathogenic/symbiotic relationship. Bacteria that form these relationships have developed other strategies to infect and grow in
their hosts. This is particularly true for Brucella and other members of the class Proteobacteria. Thus far the identification of virulence factors for
Brucella has been largely dependent on large-scale screens and testing in model systems. The genomes of the facultative intracellular pathogens
Brucella melitensis and Brucella suis were sequenced recently. This has identified several more potential virulence factors for Brucella that were not
found in large screens. Here, we present an overall view of Brucella virulence by compiling virulence data from the study of 184 attenuated mutants.

PMID: 14979322 [PubMed - indexed for MEDLINE] ~ Free full text

12. Pathways. You find all the KEGG pathways that your genome has genes
annotated in by clicking on the Pathways tab.
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13. Atthe top of the Pathways table is a filter that allows you to filter the table on
the Pathway Class, the Pathway Name, Enzyme Commission (EC) Number or
Annotation type (you can see PATRIC or RefSeq annotation). Let’s look for a specific
pathway. Click on the down arrow in the box that follows the “Pathway Name” and
this will open up a list of pathway names. Scroll down until you see the name
“Benzoate degradation via hydroxylation). Click on that, and the table will show
that single pathway. To see the pathway map, click on the name in the table (Blue

arrow 1 below).

Pathway Class: | ALL ¥ Pathway Name: ALL ¥ ECNumber: ALL Y Annotation: PATRIC N
ALL v
Ascorbate and aldarate
metabolism
Atrazine degradation
Benzoate degradation via
hydroxylation
Pathways | EC Numbers || Genes
1 unique pathway(s) found
Workspace View Download Tools Columns Help
LA FASTA DNA Tabl - Pathi St A Multiple Ali t —
) Add Feature(s) 8‘ (e e A Pathway Summary LRPESSIA IS .~ Show/Hide ~ Default @ User Guides]
o FASTA Protein > FASTA - *, MAPIDsto.. ~ (+]
Pathway ID Pathway Name jay Class Annotation Unique Genome Unique Gene Cc Unique EC Cour EC Conservatior Gene Conserval
00362 Benzoate degradation via hy® Xenobiotics Biodegradation a. PATRIC 1 41 18 100.00 2.00

14. This will open up a page that shows a list of the EC Numbers on the left side, and
the KEGG pathway map on the right. Green boxes correspond to the EC numbers on
the left side of the page. White boxes indicate EC numbers that are not present in

this genome.
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15. Protein Families. PATRIC has three types of protein families. The oldest, called
FIGFams, contain isofunctional homologs. We have two new sets of protein families
that are assembled from the function-based groups into families by use of k-mers
and a Markov Cluster algorithm (MCL). At this time, FIGFams are the only protein
family available for private genomes. When you click on the Protein Families tab,
you will see a filter on the left and a table that lists the protein families, their IDs,
Product Description, and statistics on the amino acids contained across your
selection on the right. For individual genomes, these statistics will be limited.

Genome Circular Feature Specialty Protein
m Phylogeny Browser Viewer Table Genes Pathways Families Literature

Fiter by one or more keywerds

16. As with the Feature Table mentioned above, you can use the filter to search for
specific protein families. This will filter on the name of the family, not necessarily
on the product description of the individual genes, so the results from the Feature
Table and the Protein Family table will not necessarily match. To find specific
genes, you can enter a name (NOT a locus tag) in the filter box on the left (Blue
arrow 1) and then click the filter button (Blue arrow 2). This will filter the results to
show the protein families that match the search.
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17. Literature. The literature tab opens up a page that shows a filter on the right,
and on the left, a list of publications relevant to the taxonomic level. For privately
annotated genomes, it assemble recent publications at the genus level.
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