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PDB file format
PDB files consist of lines of 80 columns; lines begin with 

a predefined record name and end with a newline. 
Different record types have different fields defined:

Primary structure group:
DBREF a reference to the entry in the sequence database
SEQADV conflicts between the PDB and the named 

sequence database
SEQRES primary sequence of backbone residues
MODRES modification to standard residues

Databases referenced in PDB files

BMRB BioMagResBank
BLOCKS BLOCKS
EMBL European Molecular Biology Laboratory
GB GenBank
GDB Genome Data Base
NDB Nucleic Acoid Database
PROSIT PROSITE
PDB Protein Data Bank
PIR Protein Identification Resource
SWS SWISS-PROT
TREMBL TREMBL

PDB Files
PDB makes it easy to collect record types: they all start 

with the same keyword at the beginning of each line
Note subroutine extractSEQRES.
Subroutine iub3to1 converts 3 character codes into 1 

character codes.
Other data provided in PDB: detailed structural 

information, including atomic coordinate data (from x-
ray crystallographic data, NMR data); these allow 
prediction of secondary structure data

BLAST
Basic Local Alignment Search Tool –tests a query sequence against 

a library of known sequences to find a similarity. It’s a string-
matching program.  Similarities in strings indicates homology 
(meaning sequences are related evolutionarily), and can be 
expressed by the percent identity.  Can also be measured by the 
‘degree of conservation’, looking for redundant (equivalent) 
codons or between amino acid residues with similar properties 
that don’t alter protein function.

BLAST programs do query-to-database comparisons for nucleotide-
nucleotide, protein-nucleotide, protein-protein, nucleotide-protein.

Getting BLAST: http:///www.ncbi.nlm.nih.gov/BLAST/
Site allows download of BLAST, plus tutorials on its use, plus 

comprehensive set of databases

BLAST statistics
BLAST output reports scores and statistics based on a 

raw score S. Here S is a measure of similarity and the 
size of the match.

BLAST output lists hits ranked by their E (expect) value, 
which measures the chances that the string matching 
(allowing for the gaps) could occur in a randomly 
generated database of the same size and composition. 
The closer E is to zero, the less likely the sequence 
occurred by chance (I.e., the better the match).

In approximate terms, values less than 1 are a solid hit; 
values less than about 10 are probably worth 
examining further.
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