Want to know how your CRISPRs compare to CRISPRs in other genomes?
Welcome to
CRISPRcompar!
Comparing genomes within the CRISPR database:

CRISPRcompar will compare CRISPRS within its database to find similarities. To access CRISPRcompar, click on the following link: http://crispr.u-psud.fr/CRISPRcompar/compar/CRISPRsComparisonPage.php 

It will bring you to a page that looks like this: [image: Macintosh HD:Users:sapyfrom:Desktop:Picture 1.png]
If you click on “CRISPRcompar: compare the CRISPRs of two or several genomes” you will come to a page that looks like this:[image: Macintosh HD:Users:sapyfrom:Desktop:Picture 2.png]
From here you can choose several genomes from the CRISPR database to compare. To do this, scroll through the list of genomes and select one. In order to select another genome, scroll through the list until you find the desired genome, hold down the “command” key (for Macs) or “control” key (for PCs) and then click on the second desired genome. You may do this for as many genomes as you would like. 
[image: Macintosh HD:Users:sapyfrom:Desktop:Picture 3.png]
For the purposes of this demo, I have chosen four strains of E. coli, three of which are shown above. To unselect all genomes, click the “Reset” button. To compare the genomes you have selected, hit “Compare”.

This will bring you to a page, which begins with these two boxes: [image: Macintosh HD:Users:sapyfrom:Desktop:Picture 6.png]
The first box is a list of the genomes you have selected for comparison. You may uncheck the checked boxes to edit which strains you would like to compare. To add more genomes, select from the list under “Public Data” using the “command” + click method described above. Click [image: Macintosh HD:Users:sapyfrom:Desktop:Picture 7.png] to update your comparison selections. 

Below, you will find a comparison/list of all the CRISPRs found in your selected species:[image: Macintosh HD:Users:sapyfrom:Desktop:Picture 8.png]
You will have the option to change the reference strain, which will alter which CRISPR sequences is listed first, by clicking on the drop down menu here:
[image: Macintosh HD:Users:sapyfrom:Desktop:Picture 10.png]
 Each genome will be listed adjacent to the previous genome. You may have to scroll to the right to view all of the genomes you have selected. 

E. coli strain O157:H7 str. EC4115 did not provide information I was interested in so I unchecked the selection in the top box: 
[image: Macintosh HD:Users:sapyfrom:Desktop:Picture 11.png]
And hit [image: Macintosh HD:Users:sapyfrom:Desktop:Picture 7.png]to refresh my options. Which left me with this comparison: [image: Macintosh HD:Users:sapyfrom:Desktop:Picture 12.png]
For each genome, the CRISPR ids are listed in columns. Along with the id number, there are columns for the Position of the CRISPR within the named genome, the number of spacers in each listed CRISPR and whether the CRISPR was found on the + or – strand. In this comparison, you can see that CRISPRs 3 and 4 are shared between the second and third E. coli genomes. This means that the DR consensus sequence is either identical or very similar in these two strains. CRISPRs 1 and 2 are unique to the first E. coli strain and are therefore not listed under any other genome. To see the DR consensus sequence, list of all DRs and the spaces for each CRISPR, click on the CRISPR_id number. 

Beneath the comparison is a list of Flanking sequences known in the CRISPR database:[image: Macintosh HD:Users:sapyfrom:Desktop:Picture 14.png]
If a CRISPR has flanking sequences listed, you can click on either the left or right flanking sequences in order to view the sequences immediately before and after the CRISPR sequence labeled. You can also compare spacers between similar CRISPRs (based on similarity of DR sequences). For example, if CRISPR1 is shared between more than one genome, you can compare the spacers in all genomes with that CRISPR. Simply click on “CompareSpacers” as shown above. 

That will bring you to a page that will look something like this: 
[image: Macintosh HD:Users:sapyfrom:Desktop:Picture 3.png]
CRISPRcompar will take you to CRISPRtionary; a program that creates dictionaries of Spacers which can then be manipulated in order to extract information. If you do not have a dictionary already created, leave the default settings. You can upload a dictionary of spacers using the “Choose File” option. If you leave the default settings, CRISPRtionary will create a dictionary based on the selected genomes. 

Click “Find CRISPRs” to compare the spacers. If you did not upload a dictionary, it will take you to this page: [image: Macintosh HD:Users:sapyfrom:Desktop:Picture 4.png]
Just click “>>continue”. You will come to a page like this:
[image: Macintosh HD:Users:sapyfrom:Desktop:Picture 5.png]
Select the DR sequence you would like to continue with, under “List of candidate DRs”, then click on “Find Spacers”.[image: Macintosh HD:Users:sapyfrom:Desktop:Picture 6.png]
Finally, you will come to the page above. The consensus sequence you chose is listed at the top. Listed below are the CRISPR sequences you chose in their entirety, including the spacers and individual DR. Each spacer is given its own number. 

The box labeled “Spacers arrangement” lists all the genomes you chose to compare. The columns represent each of the spacers listed above. If the genome contains the spacer, a red “1” is placed in the column. If the genome does not contain that spacer, the box is left blank. 

You can save your output by right clicking on the blue links under “Download File” and clicking “Save Linked File to Desktop” or “Save Linked File As”:
Annotated CRISPR file: provides all DR sequences and numbered spacers for each genome.
Sequences file: provides the DNA sequence from which the CRISPRs were extracted for each genome. 
Table of coded alleles: provides an excel file with each compared genome listed along with the spacer numbers that were included in each CRISPR.
Dictionary: provides a list of spacers and their positions in each sequence in either Excel or html.
Spacers Arrangement: provides an Excel file formatted version of the Spacers Arrangement diagram shown above.



How to use CRISPRtionary to compare genomic data that is not in the CRISPR database. 

CRISPRcompar is limited in that it can only compare CRISPRs that already exist in its database. If you have used CRISPRFinder to detect CRISPRs in a new genome or DNA sequence, you will have to create your own dictionary for comparison. 

In order to do this you will have to go to: http://crispr.u-psud.fr/CRISPRcompar/private/
[image: Macintosh HD:Users:sapyfrom:Desktop:Picture 7.png]
Click on “[register here]” and put in an e-mail address and password. It will then ask you to login and do so using the same e-mail address and password. 










You can now upload your own dictionaries! Fill out an Excel file with the following information: [image: Macintosh HD:Users:sapyfrom:Desktop:Picture 8.png]
Use your spacers in row C. Use CRISPRcompar to find the CRISPR sequences and spacers in a DNA sequence of your choice. 

Unfortunately, the private sector of CRISPRcompar/CRISPRtionary seems to be down at this time. When it is reactivated, you will be able to save your dictionary and sequences for use in CRISPRcompar.

You will need to upload both the dictionary you have created and the DNA sequence from which the spacers were extracted, both in FASTA format. 
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