February 4, 2003
Project I: CS 626 (Due date Feb. 11)

The optimal alignment of two sequences is given below. The protein codes (with a reference to the PDB, Protein Data Bank, www.rcsb.org) are 1MBC and 1GDL. This alignment is based on overlap of the two structures and is therefore considered to be of very high quality. Our goal in this project is try to find a (local) sequence alignment protocol that uses the BLOSUM50 matrix (e-mail to ron@cs.cornell.edu to obtain an electronic copy of the matrix) that will be as close as possible to the alignment below. The parameters that we are allowed to change are the gap penalties. We consider two models of gaps. The first is a constant gap penalty and the second includes different penalties for opening and extension. You are required to do the following

1. Recover the complete sequences of the two proteins 1MBC and 1GDL from the PDB.

2. Get the BLOSUM50 matrix from the web site

3. Write a program to find local optimal alignment of the two sequences with a single constant gap penalty. Find the optimal alignment with an initial gap penalty of zero.

4. We define the similarity between two alignments (the structural alignment below and the alignment we just defined in 3.) as the number of identical pairs in the two alignments divided by the length of the longer alignment. Our task is to maximize the similarity between the alignments as a function of the gap value.

5. Use an optimization algorithm of your choice (can be also trial and error…) to find an optimal gap penalty such that the sequence alignment procedure will be as similar as possible to the alignment done by structure comparison.

6. Repeat the optimization process for gap penalty described above for two parameters (opening and extension of gaps).

Provide hard and electronic copies (to ron@cs.cornell.edu) of both programs and outputs by due date.

The structural alignment was obtained using the CE algorithm

    1MBC:_    2/3     LSEGEWQLVLHVWAKVEADVAGHGQDILIRLFKSHPETLEKFDRFKH--LKTEAEMKASE
  1GDL:_    3/4     LTESQAALVKSSWEEFNANIPKHTHRFFILVLEIAPAAKDLFSFLKGTS------EVPQN



  1MBC:_   60/61    DLKKHGVTVLTALGAILKKKGH------HEA---ELKPLAQSHATKHKIPIKYLEFISEA
  1GDL:_   57/58    N-PELQAHAGKVFKLVYEAAIQLEVTGVVVTDAT-LKNLGSVHV-SKGVADAHFPVVKEA



  1MBC:_  111/112   IIHVLHSRHPGDFGADAQGAMNKALELFRKDIAAK
  1GDL:_  114/115   ILKTIKEVVGAKWSEELNSAWTIAYDELAIVIKKE
