
BIO 181 Laboratory Exercise Name:

Experiment Proposal Instructor:
John Nagy Lab partners:

1 Introduction

In this procedure you will design your own experiment on β-galactosidase and its genetic control
to be performed at a later time. Your first goal is to produce a proposal of research, which is
due in the next lab. After your instructor reviews your plan and makes comments, you will
then perform your experiment and then present your results in a formal lab report.

1. Choose one of the following questions to address in your experiment:

(a) How does the presence of other sugars with lactose affect the expression of β-
galactosidase?

(b) How does pH affect the expression of β-galactosidase?

(c) How does temperature alter the enzymatic reaction rate?

(d) How does temperature alter the production of the enzyme?

(e) How does glucose affect induction of the gene?

(f) What is the relationship between lactose concentration and β-galactosidase expres-
sion?

(g) What chemicals besides lactose induce expression of β-galactosidase?

(h) How long does it take for the bacteria to respond to new lactose in their environment?

2. The following materials will be made available for your study:

Wildtype E. coli 3% TMG (methyl β-D-thiogalactoside)
lacZ− E. coli 12% Lactose
lacI− E. coli 12% Glucose

12% Maltose
Cuvette culture tubes 12% Galactose
Spectrophotometer 12% Fructose
Pipettes 12% Sucrose
Incubators at various temperatures Toluene
Ice bath 1% Sarkosyl detergent
Boiling water bath 1M Na2CO3

Glycerol M9 media at pH 4, 6, 7, 8 and 10 1% ONPG

3. You will need to mix your own sugar solutions. To make a 12% solution, for example,
mix 1.2 grams of sugar with enough Di water to make 10 ml of solution.

4. When combining lactose with another sugar, the other sugar must be added 20 minutes
prior to the lactose.
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5. TMG (methyl β-D-thiogalactoside) is a molecule that the cell responds to as it would to
lactose, but appears to be a stronger inducer than lactose.

6. If you are following a reaction over time, you will need to add 1 ml of 1M Na2CO3 to stop
the reaction.

7. Design your experiment and fill in the information below. The complete experimental
design must be presented to your instructor a week prior to the lab in which you conduct
your experiment so the lab technicians can prepare your materials and your instructor
can provide constructive feedback.

2 Experimental Design Proposal

As a group, answer the following questions to complete your proposal of research. You may
use extra paper if necessary unless otherwise indicated by your instructor. Hand in one copy
of the proposal per lab group. Make sure the names of all group participants is included at the
top of this proposal form.

1. What question or hypothesis are you addressing in this research?

2. What is (are) the independent variable(s) (manipulated) in your experiment?

3. What is (are) the dependent variable(s) (measured)?
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4. How many replicates of each treatment will you make?

5. What will be your positive and negative controls?

6. What is your estimate of the total time required for the experiment and data collection?
Don’t forget about incubation times.

7. What materials do you need for your study? Important: Provide exact quantities for all
materials required. You may use no more than 10 sterile tubes or materials
other than those specified above without express permission of the instructor.
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8. In the space below, provide a complete, step-by-step description of your planned proce-
dure. Model your description after the protocol in Section 2 of this handout (including
quantities and time frames—someone else should be able to conduct your experiment
precisely as you envision it based solely on this description.)
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