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1.

(40 points)

In the above diagram, the cross-hatched areas are targeted sequences of a DNA segment for
PCR amplification. The solid and blank regions flank the targeted sequences. Use short
up- or down-arrows to represent primers.

a)

b)
V)]

d)

e)

Construct a diagram showing the DNA strand population after 2 cycles of amplification
including all steps and needed reagents.

How many cycles are needed to obtain 1X 10? copies?

What information is needed to do this experiment, and where do the primers come
from?

Because some thermostable DNA polymerases lack a proof-reading 3' exonuclease, DNA
synthesis in PCR can be relatively inaccurate. Why is this usually not a problem when
PCR products need to be sequenced?

Cite briefly how PCR could be useful in

(i) genetic disease diagnosis.

(ii) cancer research.



2 (30 points)

a) In ELISA, the reporter enzyme (e.g., alkaline phosphatase) must be linked to the second
antigen-specific antibody. Assuming that a Cys is available in the enzyme and a Lys in
the antibody, explain using a chemical mechanism how the reagent m-
maleimidobenzoyl-N-hydroxysuccinimide ester can link the two proteins.

b) Monoclonal antibodies induced with the phosphonate diester hapten shown below
(boxed) were found to catalyze coupling of p-nitrophenyl esters of N-acetyl Val, Leu,
and Phe with Trp amide to form dipeptides. Comment on and/or explain the
following, in terms of the hapten structure and/or likely catalytic mechanism:

(i)  All possible stereoisomeric combinations of the ester and amide substrates coupled
at similar rates; reaction rates were similar for different hydrophobic "R" groups.

(ii) The abzymes did not catalyze hydrolysis of the dipeptide products (microscopic
reversibility violated?).

(iii) Product inhibition was not a severe problem.

o It was found further that the abzymes did not catalyze racemization of the activated
esters (via oxazolones). Show the chemistry that would be involved and explain
why it doesn't occur.






