Protein Family Analysis: Comparative Pathway Viewer

1. To look for similarities and differences in a particular pathway across different
genomes in PATRIC, you can use the Comparative Pathway Viewer. Go to the Tools
tab across the top of any PATRIC page and click on it. This will open up a list of tools
(A below). Click on the Protein Family Sorter. This will take you to the landing page
for that tool. If you are logged in, you will see the groups you have created in the

box under “1. Select organism(s).”
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2. The groups that you have created should be visible. Your can select one, or many
to compare. If you click on the + sign (Blue arrow 1) in front of any group, it will
open up the list of all the genomes contained in that group and you can select, or
deselect individual ones.
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3. Once you have made your selection, you can see a list of all the KEGG pathways
from the genomes in your selection that have genes in that pathway. Just click on the
Search button (Red arrow 1) and the pathway table will load.
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4.You can also use this page to narrow down your search by entering a keyword for
a particular pathway in the text box (Red arrow 1) and then click on the Search
button (Red arrow 2). In this example, I used the key word “Benzoate” and this
narrowed the returns to the “Benzoate Degradation via Hydroxylation” pathway.
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5. KEGG Map. This will open up the pathway view. On the right you will see a table
that lists the EC numbers and their presence and absence across the genomes from
your selection. Bold numbers indicate that all of the genomes in the selection have
that particular gene annotated, and non bold indicate that only some of the genomes



have a gene with that particular EC number annotated. On the left you can see the
KEGG pathway map with the different EC numbers colored, or not.
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6. Clicking on the legend opens it. When you are viewing multiple genomes, green
boxes indicate that ALL genomes have at least one gene annotated with that EC
number. The olive color boxes indicate that some, but not all genomes have that EC
number annotated, and white boxes indicate that none of the genomes have a gene
annotated with that EC number.
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7. Clicking on any EC number on the left will highlight its position in the KEGG map
on the right.
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8. Clicking on the Print Map button at the top of the page will open a window where
you can see the entire map.
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9. Heatmap. Clicking on the heatmap tab will show you the presence or absence of
the genes involved in the pathway across all the genomes.
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10. You can click on the legend (Red asterisk) to see what the different colors of the
cells mean, but basically, black cells indicate a gene absence and all other colors
indicate gene presence.
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11. You can arrange each of the rows or columns to arrange the data any way you
like. To change the order of the rows, click and hold on the head of the row and
move it up or down. You can do this with several rows to get the data you are
interested in next to each other (Panel B below).
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12. Selection from Heatmap. To see what proteins are missing, you will need to
select the proteins in a neighboring column by drawing a box around them using
your mouse (Panel A below, green rectangle). This will open a pop-up window will
appear that allows you to download the heatmap data, download the proteins from
your selection, show the proteins from your selection, add the proteins to a group,
or cancel (Panel B). To see the proteins, click on “Show Proteins” (Arrow 1). This
will open up a new page that shows you all the proteins that were in the row you
selected in the heatmap (Panel B). You can see that these proteins are all sequential
(rectangle in Panel C).
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13. You can also click on the heading to a single row (Arrow 1 below) to examine all
the information about all the proteins in that row. Clicking on that header will open
a pop-up window that allows you to download the heatmap data, download the
proteins from your selection, show the proteins from your selection, add the
proteins to a group, or cancel. To see the proteins, click on “Show Proteins” (Arrow
2 below).
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14. This will open up a new page that shows you all the proteins that were in the

row you selected in the heatmap.
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15. You will need to resize the table to see all the entries. To do this, change the
default (20) at the bottom of the table to the total number.
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16. Multiple Sequence Alignment. You can do a number of things with these genes.
You could save them to a group, get their nucleotide or amino acid sequences,
download the information, see if they were important in any metabolic pathways, or
generate a multiple sequence alignment for them. To generate an alignment, click
on the box in front of “Genome Name” (Arrow 1 below). This will select all the genes
in the table. Then you need to click on the Multiple Sequence Alignment button at
the top of the table (Arrow 2).
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