
COSMID Tutorial for CRISPR target search. 
 
1. Enter https://crispr.bme.gatech.edu into browser.   
 Further help and discussion at COSMID users Google group: 
 https://groups.google.com/forum/#!forum/cosmid_group 
 
2. Click to choose the genome and build version to search. 

 
 
 
 
 
 
 
 

 
3A. Click the corresponding boxes to choose to include genomic sites with 

no insertions or deletions “No indels”, 1 base deletions “1-base Del”, 
and/or 1 base insertions “1-base Ins”.  

  
 
 
 
 
 
 
 

 
3B. To the right of each category, click to choose the number of allowed 

mismatches with that category.  In this example, the search will 
include up to 3 mismatches without an insertion or deletion, 2 
mismatches with a 1-base deletion or up to 1 mismatch with a 1-base 
insertion (just to display the concept). 

 
4A. As the genome is searched for sequences matching the guide strand 

adjacent to a PAM sequence, both need to be entered.   
 The guide strand sequence is entered in the Query Sequence box, while 

the adjacent motif (PAM) is added after “Add suffix:”. The example 
shown searches for genomic sites similar to the guide strand: 
GAAGCACCCCGCCGACAT, followed by either NAG or NGG (represented by NRG). 

 
 
 
 
 
 
 
 



4B. To use an alternate PAM, select “NONE” and enter the PAM sequence at 
the 3’ end of the query sequence. The example shown searches for 
genomic sites matching the guide strand: GAAGCACCCCGCCGACAT, followed 
by sites matching this PAM: nnnnGATT.  N = any nucleotide (small n used 
here to ease identification) 

  
 
 
 
 
 
 
 
5. The sites located in the specified genome that match the search 

criteria are output, listed in order “No indels”,“1-base Del”, then “1-
base Ins”.  Within each category, mismatches further from the PAM are 
listed first.  This matches the general idea that these types of 
mismatches are better tolerated and these sites may be more likely to 
be cleaved than mismatches closer to the PAM.  Sites with more 
mismatches may be less likely to be cleaved, but general rules have not 
been developed, and off-target preferences may vary in a sequence-
dependent manner. 

 
 The output begins by listing the search criteria including the search 

sequence, genome, total search length (guide strand plus PAM) and 
search categories with the maximum number of allowed mismatches.  As 
each category is completed, “Done” is added to the line. 

 
 Processing input tag: GAAGCACCCCGCCGACATNNNNGATT 

Search in target database: hg19 
Length: 26 
   searching for no indel hits allowing up to 3 mismatch(es) ... Done  
   searching for 1b-deletion hits allowing up to 2 mismatch(es) ................. Done  
   searching for 1b-insertion hits allowing up to 2 mismatch(es) ................. Done 

 
 

 The Results column lists the genomic sequence “hit” aligned above the 
query sequence that it matches. If the matching query contains an 
inserted or deleted base that is indicated in column two by Ins or Del, 
respectively, and a position number indicating where the base was 
inserted or deleted. The numbering is in bases from the PAM if used in 
the pull-down menu, or from the 3’ end if “None” was selected. 

 



 
 The mismatches are indicated by red letters on the query line, and 

totaled in the third column.  Ambiguity codes, such as “N” are also 
indicated in red, though they do not count as mismatches. The fourth 
column indicated if the PAM matches either NAG or NGG and is therefore 
more likely targeted by Cas9.  This column is not applicable if using 
other systems. A similar column can be added to the spreadsheet to 
serve this function. 

 
 The fifth column lists the chromosomal location of the hit, followed by 

the strand.  Clicking on the link opens the UCSC browser to open at 
that genomic location. The seventh column lists the chromosomal 
location of the cut site, assuming the CRISPR cleaves 3 bp from the PAM 
sequence. If the cut site is known for the particular system, the cut 
site can be adjusted in the spreadsheet based on the strand and the 
canonical cut location in that system. 

 
6. Clicking on “Download excel spreadsheet summary” opens the results in 

an excel file, allowing further processing and/or sorting of the data. 
The results shown above are given in the spreadsheet below. Clicking on 
“View raw search results in txt file” outputs the information in 
columns B,C,G and H in text format. 

 
 



To sort the output for unique sites in ranked order (as shown in the last tabs in the supplemental 
spreadsheets) download and open the spreadsheet.  
Then add columns from the supplemental excel files and sort, as described with tips below:  
 
1.  It might be useful to make a second copy of the results tab,  
 then minimize column width and change height of rows to one line.  
  
2. Add one row to output above the first row (pushing all down one).  
 Add columns from third tab of Sup file 3 or 5 in red and blue T-> BN 
 Target site is in row 3. 
 Make sure the formulas extend down to each row.  If too short, copy and paste to last row.  If too 

long, delete the extra pasted portions. 
  
3. The PAM weighting are based on normal Sp PAMs, though the AG value  
 has not been set, and is tentatively set at 0.3.  To change, put in 1- 
 3 acceptable PAMS in BP1, BQ1 and BR1 and their respective 
 scoring below each in row 2in BP2, BQ2, BR2. 
 Adjust the equation in Column BP, from BP3 down to have the correct number of digits (to equal 

PAMs above, ie 2, 3 etc).  If PAMs in BP1, BQ1 and BR1, add to Score+,  
 Using the entered numbers in row 2in BP2, BQ2, BR2 and added score for none of these in BS2  
 Here NAG adds 0.3 to Score+, non-NRG adds 20 (BR is not in use) to avoid these. 
  
4. Usually, we sort row 2 down first by Score or Score+ if adjusted (such as described above). 

 
5. After sorting by score, mark duplicates to remove lower scoring description: 
 Copy column AC (To Sort) and Paste Special the values (0 or 1) to column AD. 
 Can mark this column by changing AD2 to “paste”. 
  
6. In the second sort we remove duplicates and sort by score. 
 The column Paste (AD) is used to remove duplicates (unique are “0”). 
 Then by Score+,  
 Then Chr. Position as tie breaker, which keeps output the same. 
 The highest scoring unique sequence is the target with a score=0 
  

  
6 Verify the sites, add any with similar score that are important 
 Use link to In Silico test primers, column M. 
 If several sites can be amplified, primers need re-design. 
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