
  

The Galaxy Server, more than just a database portal:

Most database providers, like NCBI  and  Bio-Mart,  offer 
highly intelligent data accession systems, yet it largely 
remains up to the user to find ways to parse this data 
when he wants to mine it for information. In most cases 
this requires knowledge of scripting languages, or at 
least the ability to manually pipe the data into other 
servers. 

Galaxy offers a simple solution by providing the user with 
a host of tools to mine, alter, translate, pipe his data, 
making bioinformatics tools accessible to a wide range of 
users.

In this tutorial we will look at an easy way to mine a  
large data set for (hopefully) useful information, using 
only Galaxy tools

http://main.g2.bx.psu.edu/

http://main.g2.bx.psu.edu/


  

We will use Glaxy to access two large sets of data. 

1. All known genes in a human chromosome of our 
choice.
2. All known SNPs located in this chromome.

Galaxy provides us access to many genomic databases. 
In this tutorial we will choose to look at genes from the 
RefSeq database because it is a well annotated dataset. 
We will want to use these annotations later to judge the 
quality of our filtering. 

So, what can we do with these datasets? Well, we know 
that SNP's are not distributed stochastically even over 
the genome... so maybe we can gain some information 
by looking at just those genes which are exceptionally 
„rich“ or „poor“ in SNPs. 

Our goal thus is to mine the data for a suitable small set 
of genes, which we can then base testable predictions 
on. Or shorter - to do science - all without ever leaving 
the site.   

Questions you should try to answer to understand the 
logic of this tutorial are printed in italics. 



  

Here we can get our base data

We will use some very basic 
text manipulations, like adding 
the values of data collumns

Filtering and Sorting will be very 
important

Here are powerful tools to 
manipulate the data based on the 
values and properties of fields – 
especially when integrating two 
distict sets of data

Genomic Intervals are very important 
information, they tell us where the data is 
located in the genome and we can 
manipulate it based on this.



  

We will load the data from the UCSC Main table 
browser. 

There are many, many choices to be made, so 
look around and try to find out what some of the 
main options are.
 
The specific data we will use in this example can 
be accessed like this:



  

We will look at the whole genes. If we 
were just interested in the coding 
exons, or perhaps the upstream 
(promotor) regions of the genes, we 
could specify this here:



  

The data is now in our history, but the 
name of the history entry is a bit 
unweildy, so we will edit the name to 
something more pithy



  



  

We repeat the whole process for the SNPs data.
This time we choose our data from the Variations 
and Repeats group. 



  

It's useful to edit the names 
of all history entries, so we 
don't lose track of them as 
the history fills.



  

Now we can join SNPs and Genes by their 
genomic locations. By doing this we 
associate every SNP that is located within 
any of the genes to the specific gene 
engulfing it.



  

Why do individual genes appear 
multiple times in this joined data, but 
each SNP only once?



  

By grouping this list we can indirectly 
determine the number of SNPs within every 
gene. We simply count the number of 
instances of each distinct gene name in our 
joined list.
 
Why can we say that this count is quivalent to 
the number of SNPs per gene?



  

This then gives us a list of 
distinct genes and the number 
of SNPs within them.



  

Unfortunately, we lost crucial information like 
the gene location, Luckily, getting it back is 
easy: we simply append the SNPs count to our 
main gene data



  

In oder to account for variable gene 
size we could calculate the SNP 
frequency within the gene.

What does (c3 – c2) and the number 
this calculation yields mean?



  

And finaly we sort the data 
by the SNP frequency we 
estimated in the prior step



  

To make the list a little shorter we can 
cut it off below an arbitrary threshold. 
This is primarily necessary if we want 
to visualize the data.

Try to determine for yourself what a 
suitable threshold would be.



  

Now the data looks nice and compact

 … but does this filter make sense? Is 
it coherent / predictive in any way? 
What would we expect from genes 
harboring so many SNPs? 



  

We can test predictions against existing 
information since we used only well 
annotated RefSeq genes.

Looking at the top ten on the list of genes 
you whittled out ... are the common 
characteristics, do they meet your 
expectations? Try to name the two most 
common „types“ of genes in this list. 



  

There are many other tools we could 
use to glean additional information 
from our sorted list. For example a a 
visualization of high SNPs frequency 
genes in UCSC. Is it clustering or 
chance? 



  

Another very powerful tool within Galaxy are Workflows. They 
enable the user to save a history as though it were a machine. 
The user can then look at his machine, add new elements, 
fine tune it, see what happens if he feeds it other input data 
and let it work over night without his supervision. 

To learn about this tool and the many others, check out the 
screen casts on the Galaxy main site. 
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