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Points: (Maximum 6)

You may use a calculator. You may use lecture notes, books, etc. Work alone.
Suggested time: 30 minutes. You will receive Part B when turning in this part.

(5 points) ADP-glucose pyrophosphorylase (ADPGlc PPase) catalyzes the conversion of glucose-1
phosphate and ATP to ADPGIc and pyrophosphate. In this question you will determine the binding
constant between ADPGIc PPase and ATP based on affinity capillary electrophoresis. Observe the
electropherogram in Figure 1. The square and triangle represent peaks of internal standards that
have been added to correct for variations in migration time. The black circle represents ADPGlc
PPase

Write the chemical reaction and the equilibrium constant that defines this system. (Focus only on the
interaction of ADPGIc PPase and ATP).

How does the migration time changes when [ATP] increases in the separation buffer? Why?

Based on the migration times of the standards and that of ADPGlc PPase define a parameter that
represents the fraction of bound ADPGlIc PPase. (Hint: you have done a similar exercise referring to
mobility in a gel).

Write the binding isotherm in terms of the parameter that you define in part C and in terms of
concentrations.

Write the equation representing the x-reciprocal plot (Scatchard Plot).

Draw the Scatchard plot using the data found in Figure 1. Make sure that you label the axis with the
correct terms of the x-reciprocal plot.

Calculate the binding constant.

What would you expect to observe in the electropherogram if you start increasing the concentration
of ADPGlIc PPase?

(1 point) Hill Plots are used to determine binding constants when the concentrations of a ligand span
several orders of magnitude. An example of such a plot was given by Naduri et al, Analytica
Chimica Acta 589, 166 (2007 and is reproduced in Figure 2 (The parameter Y = Phage with bound
[-galactosidase/(Total Phage).

A. Write the binding isotherm for this system.

B. Write a Scatchard plot for this system.

C. Draw a sensogram (i.e. the raw data in a SPR experiment showing SPR response versus time) or
various sensograms to indicate how to obtain AS and AS,,, , shown in Figure 2.

D. Figure 2 corresponds to data obtained for E. Coli -galactosidase. What would if human f3-
galactosidase was used instead? Explain your answer.
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Figure 1. Electropherogram for Question 1.



Figure 2. SPR Results for Question 2.
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¥Hill Plot used to obtain Kg:

Y

v logK, + nlog[ﬁ — gal]

¥Y=1S/! Sphax, S=Signal



