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PortEco overview
PortEco is a portal for E. coli research (K-12 strains and their phage and mobile elements) that 
aims to:

1. facilitate access to E. coli information that is distributed over the web
2. make E. coli genomics data (currently gene expression data and chemical genomics 

data) easy to access, search and analyze.
3. enable the community to add information to the knowledgebase via EcoliWiki
4. provide community features such as a calendar, colleague search, blog entries 

mentioning E. coli; and educational materials
 
Access to E. coli information
PortEco search: aggregated search results for 14 different web resources
EcoliHouse: a data warehouse with information from multiple data resources, including EcoCyc 
and EcoGene
 
Genomics data
Gene expression data and analysis tools at http://expression.porteco.org
Chemical genomics data at http://ecoliwiki.net/tools/chemgen/ 
 
 
 

PortEco search
PortEco Search (search box at http://porteco.org/, or page at http://porteco.org/AjaxSearch.jsp) 
launches searches of 14 different web resources for E. coli information, and organizes the 
results onto a single results page.  The page loads each result as it comes back from the 
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respective web resource: the progress bar on the page keeps track of how many resources 
have returned results.
 
If an E. coli gene name is entered in the search box, the results are formatted into the “Gene 
Results view.”  The full results display can be shown by clicking on the “Show full search 
results” button:

The resources searched are listed at http://porteco.org/help/general.jsp.   
 

Search for information about a particular gene
 
Try entering a gene name in the search box, and press the Search or Go button.  An example 
is shown below for the search string “muts” (note that the search is not case-sensitive):
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Search for general information
 
You can enter other search terms as well.  For example, you can search for 

● a person in the EcoliWiki colleague pages (e.g. “paul thomas”, see results page), 
● a meeting in our PortEco Calendar (e.g. “phage meeting”, see results page), 
● a general biological search term (e.g. “kinase”, see results page).

 
In this view, you can jump to different sections of the page by clicking on the name of the 
section in blue, in the yellow summary box:

For example, clicking on “Pathways and Interactions” will scroll down to the section of the 
page with results of searches at websites that have information about pathways and molecular 
interactions in E. coli, that contain the search term.
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Gene expression
expression.porteco.org offers a variety of tools to let you explore expression data for E. coli.  
We have been curating expression data available from GEO and ArrayExpress to allow 
comparisons across different studies.  Although we have loaded over 1,000 arrays from 75 
publications, this is only about 35% of the available studies for E. coli.
 
The results of analyses we will demo in this workshop are likely to change as additional 
datasets are added, and as we incorporate data from RNA-seq studies.

What genes are induced/repressed in some set of 
experiments?
We will find what genes have significant expression changes when subjected to one of the 
chemical treatments studied in the set of transcriptome experiments in the database.
 

○ Choose Cluster My Genes.  
○ Click Chemical Treatments.  
○ Select Indole Acrylic Acid.
○ Click the Most Significant Genes button

 

 
You should get a list like this:
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Indole Acrylic Acid is an inhibitor of tryptophan synthetase, and is known to induce expression 
of the trp operon.  It makes sense that the trpE, trpD, trpC, trpB, and trpA all have significant 
changes in gene expression.  To see a “heat map” of the data, click on Go To Gene Profiles at 
the bottom of the page to get this:
 



 
The small, almost unreadable graph shows a thumbnail of the clustering of the E. coli genes 
with significant expressions changes in the 8 selected samples.  The red dotted lines show the 
area that is expanded below.  You can move the selection by clicking.
 

What pathways are upregulated?
Click on the patch of bright red in the heat map to select the genes that are strongly 
upregulated.  The select a subset of the samples. 



 
Click Show Pathways to send data for the selected genes to the EcoCyc Omics viewer
 



 
The trp biosynthetic pathway, along with a few other reactions, is highlighted. You can pan and 
zoom on the map to see more detail.
 

What genes have expression patterns similar to my 
favorite gene?
Genes that act in the same biological process often have similar patterns of gene expression.  
However, the converse is often not true: similar patterns of gene expression do not mean 
common biological functions.  A major reason for this is that in most transcriptome studies, the 
majority of genes do not change their expression.  Thus, many genes of unrelated function will 
cluster together by virtue of not doing anything.
 
To avoid this, we would like to see what genes have common expression with our favorite 
genes under conditions where the expression of our favorite gene is doing something 
interesting.
 
Type dinB in search box for Samples and Conditions.  



 
The histogram shows the distribution of significance scores for dinB across the studies available 
at expression.porteco.org.  The adjustable light blue area selects studies from a range of 
values.  These are listed on the right.  To view a cluster across these studies, click on the 
cluster icon next to the Download Table link.

 
Wait for the clustering heatmap to come up, and enter dinB in the search box that will appear in 
the top banner.

 
Clicking GO or pressing return will give you a view like this, showing only dinB:



Sometimes there is no heat map to the left of the gene information - this is a bug.  Mouse over 
that area and you will see that there is a link.  You may see a tooltip popup that says “View this 
gene’s profile”.  Click there.
 

 
The orange bars indicate genes that cluster with dinB, while the grey bars indicate 
anticorrelation.  The many of the genes we see are known members of the SOS response 
regulon, so this is an expected result.  However some are genes of unknown function.
 
Interestingly, some other genes known to be in the SOS response are not clustering with dinB in 
these studies.  Let’s compare some expression patterns over several studies.



Here, I’ve selected other studies that are annotated as involving DNA damage, and I’ve focused 
the clustering on the genes that clustered with dinB in the previous analysis, plus some other 
genes I think should have been in this cluster.  For example, sulA is often used as a reporter for 
the SOS response. UmuD is in a complex with UmuC. The umuC gene clustered with dinB, so 
let’s see what’s going on with umuD.  Click Cluster My Genes, and find dinB again.
 

 
Note a few things.  First, Cluster My Genes picked up some genes that were not on our list; this 
is because it’s looking for matches not just in the gene name but also in the rest of the gene 
information.  Second, in the larger comparisons, the other known SOS genes look similar to 



dinB.  This second point illustrates how transcriptome analysis, and, more generally, cluster 
analysis does not have a unique “right answer”.
 

ChIP data
 
http://ecoliwiki.net/gbrowse will redirect you to the EcoliWiki genome browser. 

 
Select Tracks to see available ChIP and other data types
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Select one or more tracks and return to the browser
 



 
Gbrowse allows you to upload your own private tracks to compare with our tracks.  For 
example, try this file:
 
http://ecoliwiki.net/files/phage2011/pec_nonessential.gff

Chemical Genomics Phenotypic 
Landscape
Carol Gross’ keynote will describe some of the work her lab based on high-throughput 
phenotyping (Nichols et al. (2010) Phenotypic Landscape of a Bacterial Cell. Cell 143, 1097–
1109).  We have a tool to allow you to browse the data at: http://ecoliwiki.net/tools/chemgen/ 
 
There are three kinds of searches you can do.
 

Strain vs Condition
This allows you to search for the behavior of a knockout mutant on one of the 324 conditions.  
Enter recA and sort the score to show the most negative first.
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Fitness is based on colony size doubly normalized for the sizes of all colonies on the plate 
and the size of the specific strain under other conditions. Scores are not directly correlated to 
doubling times or growth rates: they’re a statistical measure of how far this sample is from the 
average behavior of all strains on this condition and this strain on all conditions.  Positive scores 
mean better than average fitness, while negative scores mean greater than average sensitivity.
 
In the example, we can see that recA is more sensitive to nitrofurantoin, norfloxacin, cipro, 
mitomycin etc.  These all make physiological sense, as they lead to DNA damage.

Strain vs Strain
We can look at what other genes have similar patterns of increased or decreased fitness by 
changing to a strain vs strain comparison.  Leave recA in strain 1 and leave the other blank.



 
The score here is a correlation coefficient for all the phenotypes of each pair of strains.  Based 
on Fig 3 of Nichols et al, the P-values for these correlation coefficients are

 

correlation coefficient P-value

0.4 10-14

0.5 10-22

0.6 10-34

0.7 10-50



0.8 10-75

0.9 10-120

 
The fitness effects of mutations in a particular condition are often due to complex indirect 
effects. This means looking at the strain-condition scores is often not informative in terms of 
the biological function of a gene.  However, strain-strain correlation will pick up cases where 
both the direct and indirect effects are similar, making the strain-strain comparisons more 
informative.

Condition vs Condition
Similarly, we can compare conditions

 



Annotation with Students (CACAO)
Our ability to mine data about E. coli, or any other organism, is limited by how well we capture 
what is in the literature.  To speed up curation of the literature, we have created a way for 
people to get teaching credit for having students do curation using the Gene Ontology (GO).
 
Brenley McIntosh will present a poster with more detail about this activity, which we call 
Community Assessment of Community Annotation with Ontologies.  Today we’re just going to 
show you:

● What GO is
● How to browse in GONUTS
● How to create an editable page

 

What is GO?
Ontologies can be thought of as vocabularies for types or classifications combined with defined 
relationships between those types.
 
Example:

phosphofructokinase activity is_a carbohydrate kinase activity
 
Relationships between types in ontologies can be complex directed acyclic graphs (DAG).
Ontologies can be thought of as concept maps for different areas of knowledge. Below is a DAG 
for the GO term integral to plasma membrane.

 



 
Although it is counterintuitive, the DAG is usually drawn with the root node at the top.  The 
terms at the ends of the branches are often referred to as leaf nodes. As you move from the 
root toward the leaves, the terms become more specific. The more specific terms below a term 
are also called child terms, while the less specific relatives are parent terms.
 
GO consists of three DAGs for three different aspects of gene function

● Molecular function - what a gene product does on its own
● Biological process - pathways or processes the product participates in
● Cellular component - where it acts; compartments and complexes

Browsing GO in GONUTS
There are many tools to browse GO.  The Gene Ontology Normal Usage Tracking System 
(GONUTS) at http://gowiki.tamu.edu has a couple of important features that make it different 
from other GO browsers.
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● Users can add notes about terms
● Users can add annotations for anything in UniProt

 
Go to GONUTS and log in.  You should have received an email to set up your account.  If not, 
we can create one for you. 
 

In the search box, enter some words that sound like a function.  If you match a GO term name, 
you’ll go straight to a term page; otherwise you will get a list of possible matches.  If you go to 
one of those, you can often find what you want by navigating up or down the DAG.
 

Creating gene pages



 




