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BE.011/2.993J
Spring 2003
QuUIZ I
February 26, 2003

You have 1 hour for this exam.

CLOSED BOOK
1 page notes allowed

1 (20 points)
2 (50 points)
3 (30 points)
total (100 points)

1.) (20 points) DNA sequence
. . . GTAGCCGTGAATCGATGGTCCAAATACCG. . .
You have agenomethat isexactly 1 10° baseslong. Y ou would like to choose a DNA

Sequence out of the genome that is unique. What is the minimum length of the sequence such
that it could be unique (i.e, it is possble that it does not occur anywhere dse in the genome)?
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2.) The protein below has four binding sites (a, b, g, d) for the ligand L. We would like to find its
equilibrium binding population. For now assume that the association and dissociation congtants

areequd.

a) (15 points) Cdculate W and the entropy (in units of k) for the Stuation in which

i) O ligands are bound (N = 0)

ii) 1 ligand isbound (N = 1)

iii) 2 ligandsare bound (N = 2)

iv) 3ligands are bound (N = 3)

V) 4 ligands are bound (N = 4)
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b) (5points) Which states have the highest entropy?

¢) (5 points) Which states have the lowest entropy?

d) (5 points) Which state will you find it in a equilibrium?

€) (20 points) Let's say that the binding congtants are not equd, i.e., ligand L has a higher
probability of being bound:

Poound = 0.75
Punbound = 0.25

Plot the probability digtribution for al of the tates, p(i).

Continued on next page....
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3.) DNA has 3 different possible configurations: A, B, and Z:

Let the scoresfor each configuration ejbe: ea=1,eg =2, =3.

a) (10 points) Write down the partition function, g. (you may substitute x = €® )

b) (10 points) Write down the expressions for pa and ps and pz.

c) (10 points) What is the variance of the distribution, <s 2>, if dl three configurations are
equaly possible?






