












GalA only:
• Vmax ≃ 0.0556 uM/s
• Km ≃ 0.136 uM

GalA with JW1996:
• Vmax,app ≃ 0.0185 uM/s
• Km,app ≃ 0.044 uM

𝛼’ = Vmax / Vmax,app ≃ 3.01 > 1
𝛼 = 𝛼’Km,app / Km ≃ 0.97 ≃ 1

⇒ Uncompetitive inhibition
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A. First, we plot the raw p-Nitrophenolate absorbance at 405 nm (A405) vs the substrate concentration [UDP-galactose] (in uM).

B. Then, we convert the p-Nitrophenolate A405 to a concentration (in uM) and plot it vs [UDP-galactose] (in uM). For the conversion, we use
the equation relating the A405 to the concentration of p-Nitrophenolate. Since each molecule of unreacted GlcNAc-4pNe yields one
molecule of p-Nitrophenolate, the concentration of p-Nitrophenolate also corresponds to the concentration of unreacted GlcNAc-4pNe.
We see that, as [UDP-galactose] increases, the concentration of p-Nitrophenolate decreases. This is because, as [UDP-galactose]
increases, the first reaction gets faster (the galactosyl-transferase gets more efficient) and less GlcNAc-4pNe will remain after the first
reaction. There will thus be less substrate for the second reaction, so less product (p-Nitrophenolate), which is exactly what wemeasure.

C. We can then calculate the amount of GlcNAc-4pNe used in the first reaction by subtracting the concentration of p-Nitrophenolate from the
initial amount of GlcNAc-4pNe (0.1 mmol). This is justified because all the GlcNAc-4pNe that is not used in the first reaction (by the
galactosyltransferase) will be degraded to GlcNAc + p-Nitrophenolate in the second reaction. The initial amount of GlcNAc thus
corresponds to the amount of GlcNAc used in the first reaction (which we want to determine) + the unreacted GlcNAc (which we know from
B). We then plot the amount of GlcNAc-4pNe used in the first reaction (in uM) vs [UDP-galactose] (in uM). Note that the term corresponding
to the unreacted GlcNAc (calculated in B) is a concentration, while the initial amount of GlcNAc is an amount of substance (mol), so we
can technically not subtract one from the other. However, since no volume was given in this exercise, we consider that amount and
concentration are equivalent (we take a volume of 1 L, such that 0.1 mmol = 0.1 mM).

D. Recalling that the rate of a reaction is the concentration of product generated in a given time, or equivalently of substrate used in a given
time, we can calculate the reaction rate of the first reaction (catalysed by the galactosyltransferase). For this, we divide the concentration
of GlcNAc-4pNe used in the first reaction by the reaction time t (30 min = 1800 s). We then plot the reaction rate (in uM/s) vs [UDP-
galactose] (in uM). This corresponds to a classical Michaelis-Menten plot (V vs [S]). During the lectures, you have derived all formulae for
the initial reaction rate V0. In all exercises (including this one), we consider this assumption to be verified, such that we use the terms
“reaction rate (V)” and “initial reaction rate (V0)” interchangeably.

E. The Michaelis-Menten plot shown in D can be used to determine the maximal reaction rate Vmax, but it is very difficult to determine the
Michaelis constant Km from this plot. Therefore, we linearise the data (Lineweaver-Burk: 1 / V vs 1 / [S]) and use a linear regression to
determine more precisely the kinetic parameters. Graphically, the x-intercept corresponds to –1 / Km (or –1 / Km,app) and the y-intercept
corresponds to 1 / Vmax (or 1 / Vmax,app).



Analysis:

Graphically, we can see that the two regression lines on the Lineweaver-Burk plot are parallel, suggesting that the
inhibitor JW1996 is an uncompetitive inhibitor. We can verify this by recalling that, for any inhibitor (competitive,
uncompetitive, mixed, non-competitive), the following relations hold:

Vmax,app = Vmax / 𝛼

Km,app = 𝛼Km / 𝛼’

where 𝛼 and 𝛼’ are larger or equal to 1. Since Vmax, Km , Vmax,app, and Km,app can be determined graphically by looking at
the x- and y-intercepts of the Lineweaver-Burk plot, we can easily determine the values of 𝛼 and 𝛼’. We find that 𝛼 ≃ 1
and 𝛼’≃ 3 ≠ 1, which is characteristic of an uncompetitive inhibitor.

NB: The data begin at a concentration of UDP-galactose of 0.1 uM. You could in fact have added a point for [UDP-galactose] = 0 uM. Indeed, you know that the
initial concentration of GlcNAc-4pNe is 0.1 mM. If there was no UDP-galactose, the first reaction would not proceed, such that there would remain 0.1 mM of
unreacted GlcNAc-4pNe which would then be degraded during the second reaction, yielding 0.1 mM of p-Nitrophenolate. This holds for both the reaction with
and without JW1996. From the equation relating the A405 to [p-Nitrophenolate], you can calculate the A405 corresponding to a concentration of 0.1 mM:

A405 = 25000 ∙ [p-Nitrophenolate] + 0.04 ⇒ A405 = 25000 ∙ (10–4 M) + 0.04 = 2.54

You could thus have added the point (A405 = 2.54, [UDP-galacatose] = 0 uM) to the data. You should nonetheless have discarded it for the linearisation step
(because 1 / V and 1 / [S] would have yielded divisions by zero), such that it wouldn’t have affected the estimation of the kinetic parameters.
















































	MockExamSolutions2023.pdf
	Slide 1

	abc3fb93b75cc5902f8ae7583b5314424b31af601903854a9efcdeaffa8f9d9e.pdf
	MockExamSolutions2023.pdf

