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1. (30 points) Please align these two sequences using Needleman-Wunch dynamic programming method:

Exact Match: 1

Not Match: 0

Gap-Open Penalty: 0.5

Gap-Extension Penalty: 0
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Please draw the maximum-match path in the figure and write down the alignment and the maximum score below:

2. (10 points) You want to align two protein sequences, one is from Caenorhabditis elegans, another is from Drosophila melanogaster.

If you want to use PAM matrix, you will choose:

a) PAM250;

b) PAM120;

If you want to use BLOSUM matrix, you will choose:

a) BLOSUM50;

b) BLOSUM80;

3. (10 points) What is the major difference between PAM250 and PAM120?

4. (10 points) Name two clustering algorithms, whether it is in “top-down” fashion or “bottom-up” fashion?

5. Scientists in NASA got a protein sample from Mars. After intensive research, they found:

· Its primary sequence is AFWPKRKPIMV

· The transmembrane helices only contain 3 AAs

· TM scale is given on the right

1) (15 points) Determine the number of transmembrane 

helices and mark them on the sequence.

AFWPKRKPIMV

2) (10 points) Draw a sketch of the membrane and the 

position and orientation of the protein in it. Explain.

3) (15 points) For some reason, TM scale for Y is missing. After searching in the database, the scientists found:

For Y, FY, DB (frequency of Y in the database) = 0.201; FY, TM = 0.100

For H, whose TM scale is +3.0, FH, DB = 0.40; FH, TM = 0.02

Calculate the TM scale for Y.

F  -3.7


M  -3.4


I  -3.1


L  -2.8


V  -2.6


C  -2.0


W  -1.9


A  -1.6


T  -1.2


G  -1.0


S  -0.6


P  +0.2


H  +3.0


Q  +4.1


N  +4.8


E  +8.2


K  +8.8


D  +9.2


R  +12.3





Y  ???
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