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1) To answer the following questions, consider the dose-response A alone
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i1) With respect to agonist B, what type of activity does compound C possess?

2) In the space provided, draw dose-response curves (on the same plot) for the following three
compounds that have the following properties: (6 points)
1 ECso=10",a=1.0
2 ECso=107,2=0.5
3 an antagonist

3) Assume that the eudismic ratios for a chiral drug are 1 and 1000 at receptors X and Y,
respectively. Provide 2 explanations that could account for the difference in the selectivity for
receptors X and Y. (8 points)



4)

5)

Suppose there are two conformations of a certain kidney receptor that are responsible for
signaling your brain when your kidneys are full; i.e., you need to visit the restroom. Let’s
call the receptors Ro (open form of receptor; in this conformation, it causes a signal to be
sent to your brain to find a restroom quickly because your kidneys are full) and Re
(closed receptor, no signal sent to brain). The normal resting state of the receptor when
the kidneys are not full is Re. Now let’s say that you suffer from a certain disorder that
results in equal populations of the two receptor conformations when your kidneys are
NOT full (i.e., you feel the need to find a restroom all the time). You tried several drugs
(A,B,C,D) as possible treatments for this disorder, which are represented graphically
below. Answer the following questions regarding these drugs. (9 points)
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1) Which drug shows the most positive effect at the lowest dose?

i1) Which drug would make matters worse at the lowest dose?
ii1) Which drug showed the least overall effect?

In general, the neurotransmitter systems we examined had a number of similarities, especially
how drugs (agonists or antagonists) interfered with these systems. (10 points)

1)  Which aspect of the cholinergic (acetylcholine) system differ from the other systems we studied
(i.e. adrenergic, histaminergic)?

ii) List 4 ways in which drugs could interfere with these neurotransmitter systems?



6)

7)

8)

ii)

If a disease state involved decreased concentrations of a neurotransmitter (other than
acetylcholine), what pharmacological methods would be potentially effective? List only 3.
(6 points)

When glutamate is actively transported back into a cell, via a reuptake NH,

mechanism, both glutamate and the transport receptor undergo a conformational HOMOH

change. (10 points) o )
Glutamate

With this in mind, design a conformationally restricted analog of glutamate.

What effect do you think this compound would have on the reuptake mechanism of glutamate?

Consider the three compounds shown in the figure provided and o
answer the following questions. (10 points)
HO 0" COOH
[cleX]
The first compound, GC-1, is a known thyroid hormone nuclear
receptor agonist. Based on what you known about other nuclear

receptors, what activity do you think NH-2 and NH-3 would have? OﬁL
Explain your answer. Ho O 0" CooH
|

NH-2, R=H

O NH-3, R = NO,

R

It turns out that NH-3 is 10 times more potent then NH-2. Give one possible explanation why.



9)

iii)

Refer to the signaling pathway shown in the
figure provided and answer the following [ﬂ@
questions. (25 points) R {

©
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What Ga subunit is this pathway using? cAMe

® J® ® Cell
Gene Depolarization

Transcription

Of the two cellular effects (Gene Transcription and Cell Depolarization) which one constitutes a
rapid effect? Which one constitutes a slower effect? Why is there a difference?

Identify three places in this pathway that could be targeted by therapeutics. Discuss in terms of
agonistic and antagonistic effects on the two cellular effects.

The signal pathway shown is a hypothetical model for cardiac cells responsible for contractile
force. If the gene regulated is ARB1 and the cell depolarization signals neighboring cells to
release epinephrine, what effect would an agonist for the GPCR shown in the signaling pathway
have on Cardiac Output? Explain your answer.



10)  Below is shown a hypothetical binding model for cimetidine to Hy, a
known histamine receptor. (10 points)

1) Recently, a new histamine receptor, He, was found. When cimetidine
is used as an antagonist for He it was found to be 20-fold less potent.
Inspection of the amino acid sequence of He revealed that Aspl had
been mutated into a serine and Ser2 had been mutated into an
aspartate. Given this information, rationalize this receptor’s
insensitivity to cimetidine.
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i1)  Suggest a new compound based on cimetidine that might restore antagonism against He.



