Final Assignment:

Pairwise Structural Alignment.

You should implement (in Perl) the algorithm that computes high scoring structural alignments between a pair of proteins. The algorithm is as follows:

Input - two proteins P1={ai} and P2={bj} represented as a sequence of coordinates of it’s C-alpha atom centers (the order of atoms is according to a natural protein’s backbone order) and  a structural alignment error – epsilon.
For each triplet [ai, ai+1, ai+2] and for each triplet [bj, bj+1, bj+2] compute 3D rigid transformation that superimposes these triplets. Use this transformation to superimpose proteins P1 and P2 and compute the structural alignment under this transformation. Save best k alignments. The program output should include the largest k alignments, i.e. the alignment size, rmsd of the alignment and 3D transformation.

Notes:


1) Computation of the alignment score will be explained in the class.

    Complexity of the scoring (for each transformation) should be done  

     in linear time for 100 points grade (quadratic time will get you maximum

 90 points).


2) Input format:



str_align.pl
pdb1
pdb2
2.5



(pdb1,pdb2 are in the original PDB format)


3) The output should have the following format:



alignment_size   rmsd   3D_trans

where 3D trans should be written as a rotational matrix R and a translation vector T (i.e. x’=Rx+T):

R11 R12 R13 R21 R22 R23 R31 R32 R33 T1 T2 T3

Example:


110 1.55 1 0 0 0 1 0 0 0 1 10 10 10


93 2.55 1 0 0 0 1 0 0 0 1 0 0 0


70 2.05 1 0 0 0 1 0 0 0 1 12 12 12

In addition: 

you need to create file ‘aligned.pdb’ where two proteins are aligned, i.e. pdb1 + 3D_Transformation(pdb2).  Assign Model-1 to the pdb1 and Model-2 to pdb2 (use pdbs2mdls.pl utility).

4) The following utilities will help you to make this exercise: 

1. This program gets coordinates of C-alpha atoms from PDB file:

 /home/silly6/mol/utils/ca_selector.Linux
2. In case you need to extract only one particular chain(s):

/home/silly6/mol/utils/get_chain/getChain.Linux

3. The following utility applies a 3D transformation on a pdb file (will be helpful to represent solutions and to check results):


/home/silly6/mol/utils/pdb_trans.linux

4. In order to join two (or more) PDB files and visualize them together in Rasmol use the following utility:




/home/silly6/mol/utils/pdbs2mdls.pl

2) Write good comments inside your code!!!

