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Welcome to my collection of computational models for biology and ecology.

Perturb, run, and reflect upon these experiments.
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Lactase Enzyme Activity with Data Analysis
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R Reset Questions to explore:
un 5@ What is the maximum rate of reaction for the given enzyme

concentration?
What is the optimal pH for maximal rate of reaction?
What is the optimal temperature for maximal rafe of reaction?
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P Enzymes are the largest and most diverse group of
proteins produced by living organisms. The main
function of an enzyme is to speed up a chemica

( ) reaction

The goal of this simulation is to understand three
factors that affect the rate that the enzyme lactase
converts lactose into glucose and galactose. The

three factors that you can manipulate in the model
L/ include the initial amount of glucose, pH, and
= temperature. As in any good experiment repeat each
lest al least 5 times, and only manipuate one variable
The main Sugar in mak 1§ laciose, wit ch cannol be at a t||T|E!

absarbed by your infestings

Questions to explore:

What is the maximum rate of reaction for the given enzyme concentration?
What is the optimal pH for maximal rate of reaction?

What is the optimal lemperature for maximal rate of reaction?
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Lactase Enzyme Activity with Data Analysis

Home Background Explore Mode! Gmulate

The lactase enzyme (produced by the LAC gene in humans) helps break the milk sugar, lactose, into
glucose and galactose. Lactose, as a carbohydrate, is not used by cells for metabolism to produce ATP
However, if broken down by lactase, glucose and galactose can be used to procude ATF. Without lactase,
lactose cannot be utilized as an energy-source for cells

Instead of just examining how much glucose is metabolized from lactose, be sure to also investigate the
rate at which the paricular environment can make glucose. Eventually, the enzyme will breakdown 100%
of the lactose into glucose. However, cells need to have chemical reactions occur at great speeds
Therefore, understanding the environment that s optimal for the greatest speed of the chemical reaction
is important to understand the organism.

Additionally, diferent organisms and tissues produce d fferent amounts of an enzyme, and those enzymes
only metabolize one reaction at a time. Be sure to explore when the given enzymes in the experiment are
saturated with lactose. Al some concentration of lactose there will be a "point of saturation®™ when the rate

of the reaction will plateau
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Lactase Enzyme Activity with Data Analysis S
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6 o o Questions to explore:

Run Reset What is the maximum rafe of reaction for the griven enzyme
concentration?
What is the optimal pH for maximal rate of reaction?
What is the opfimal temperature for maximal rate of reaction?
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Lactase Enzyme Activity with Data Analysis
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Questions to explore:

What is the maximum rate of reaction for the given enzyme
concentration?

What is the optimal pH for maximal rate of reaction?

What is the optimal temperature for maximal rate of reaction?
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Lactase Enzyme Activity with Data Analysis

| Expenmental Setup

Home | Badeground || Ewplore Model || Simulate
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o . o Questions to explore:
Run Reset What is the maximum rate of reaction for the given enzyme
concentration?

What is the aptimal pH for maximal rate of reaction?
What is the optimal temperature for maximal rate of reaction?
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Lactase Enzyme Activity with Data Analysis [ Experimertal setp |
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S Questions to explore:
Bum Bl What is the maximum rate of reaction for the given enzyme

concentration?
What is the optimal pH for maximal rate of reaction?
What is the optimal temperature for maximal rate of reaction?
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Lactase Enzyme Activity with Data Analysis
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o Questions to explore:
Run  Reset What is the maximum rate of reaction for the given enzyme
concentration?
What is the optimal pH for maximal rate of reaction?
What is the optimal temperature for maximal rate of reaction?
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