Tutorial for the Conserved Domains Database (CDD)
*Any time you are navigating this site and are confused, the “?’s” in the corners of each subsection provide very good explanations 
· This database contains a compilation of multiple sequence alignments for ancient conserved domains
· Very useful for finding the function of a protein
· Terms to know for successfully navigating the site
· Conserved Domain: An amino acid sequence that is correlated with a specific function and has remained relatively unchanged throughout evolutionary time
· Specific Hits: Shows that there is a high level of confidence between the query sequence and the conserved domain
· Non-Specific Hits: These are hits that may not be of statistical significance.
· Superfamilies: (Protein) Domain cluster to which the specific (or non-specific) hits belong. Belonging to a specific superfamily indicates an evolutionary relationship between the different hits within that family. 
· Multi-domains: Large domain families that contain smaller single domains
· E-value: Shows the significance of the alignment. A smaller e-value means that there is a very small chance that the alignment occurred by chance.
· Bit Score: This value is derived from the raw alignment score. It is a normalized version of this raw score, which allows alignment scores from different searches to be compared. 
· PssmId: An identifier for position specific scoring matrix (pssm) for a specific multiple sequence alignment. If new sequences are added to the alignment, then this number will change. 
Instructions for Navigating CDD:
1. Go to http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml and type protein query sequence into query box and hit “Submit Query.”

a. The example protein I used is: 
2500587640 PAS domain S-box Halorhabdus utahensis AX-2, DSM 12940 
2. You should get a results page that looks like the page below:
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3. Below is further explanation of the “Graphical Summary” portion of the results page
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4. Below is further description of the “List of domain hits” portion of the results page
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a. The different databases from which CDD draws its data are the following (these are also listed on homepage to the left of the query box):
1. CDART: Finds protein similarities looking at evolutionary relationships and aligns sequences based on domain domain similarities rather than just sequence similarity.

2. Pfam: A database that contains multiple sequence alignments for many proteins.
3. SMART: Used to annotate and identify protein domains.

4. COG (Cluster of Orthologous Groups): This is a type of protein group and consists of individual proteins or groups of paralogs and represents an ancient conserved domain.
b. Clicking on the “+” sign next to the domain hit gives you a picture like this one:
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Mousing over these “?’s” will give an explanation of that that sub-section





This will show you the hits that are below the threshold for statistical significance





Shows you proteins that have one or more of conserved domains found in the query sequence





Description of the type of hits present





Mousing over these diagrams will give you a short description of the hit





The database from which the domain came





This link does not provide very useful information about the function of a particular domain. It will take you to the same page regardless of the protein domain you are looking at. 





This link will give you PubMed references and the multiple sequence alignment used to configure this COG





Clicking this button will give you the option to zoom on the Graphical Summary 





Click on the PssmId to see the multiple sequence alignment of the proteins used to construct the domain model.








