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Fireflies emit light when the enzyme luciferase catalyzes a reaction in which its substrate, D-luciferin, reacts to

form oxyluciferin and other products (Figure 1). In order to determine the optimal temperature for this enzyme,
scientists added ATP to a solution containing D-luciferin, luciferase, and other substances needed for the
reaction. They then measured the amount of light emitted during the first three seconds of the reaction when it
was carried out at different temperatures.

Luciferas
D-Luciferin + O, + ATP ——— " & Oxyluciferin + CO, + AMP + PP, + Lighi

Figure 1. Light is emitted as a result of the reaction catalyzed by luciferase.
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(a) Describe a characteristic of the luciferase enzyme that allows it to catalyze the reaction.

Accept one of the following:
* |t has an active site/a shape that can bind with the substrate(s)/brings reactants

together.

¢« |t has a charge that is compatible with the substrate(s).

QW) A CROTOCRASINC OF 4re \UCer0se enpyme Gy QUows W TN COYLAZL e
YEOCKHTOM 3 VIS SPelfie Qe She Tre 2rveyne’s o N0 QM L Arese RS0
WWWESHICA v SuUR G WOos Yoy @ne ) \uOitesase ' ungue S\oanre & alrwe site

SOMOY 53 SLBSYOY |/ NTO n0Y GtV e sl Al \uotsase con COraW e

e e Ochun BY \OWennd 1D atNaTiuN enes).




2022 #:3

Fireflies emit light when the enzyme luciferase catalyzes a reaction in which its substrate, D-luciferin, reacts to
form oxyluciferin and other products (Figure 1). In order to determine the optimal temperature for this enzyme,
scientists added ATP to a solution containing D-luciferin, luciferase, and other substances needed for the
reaction. They then measured the amount of light emitted during the first three seconds of the reaction when it
was carried out at different temperatures.

(b) Identify the dependent variable in the experiment.

¢ The amount of light emitted
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Fireflies emit light when the enzyme luciferase catalyzes a reaction in which its substrate, D-luciferin, reacts to
form oxyluciferin and other products (Figure 1). In order to determine the optimal temperature for this enzyme,
scientists added ATP to a solution containing D-luciferin, luciferase, and other substances needed for the
reaction. They then measured the amount of light emitted during the first three seconds of the reaction when it
was carried out at different temperatures.

(c) State the null hypothesis for the experiment.
¢ Temperature has no effect on the amount of light emitted.
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Fireflies emit light when the enzyme luciferase catalyzes a reaction in which its substrate, D-luciferin, reacts to
form oxyluciferin and other products (Figure 1). In order to determine the optimal temperature for this enzyme,
scientists added ATP to a solution containing D-luciferin, luciferase, and other substances needed for the
reaction. They then measured the amount of light emitted during the first three seconds of the reaction when it
was carried out at different temperatures.

(d) A student claims that, as temperature increases, there will be an increase in the amount of light given off by
the reaction in the first three seconds. Support the student’s claim.

Accept one of the following:

* Higher temperature increases the frequency of collisions/interactions between

molecules, resulting in an increase in reaction rate.

¢ The higher temperature results in a change to the active site that enhances substrate
binding.
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