Bacteria Resistance to Antibiotics Demo
Lesson Plan, Student Handout

Topic: 

· Cell Biology

· Genetics (engineering)

Subject/Grade Level:

· 7th Grade Life Science

Project Duration:

· Day 1: Setup up dishes (20 min)

· Day 2-3: Growing time (no class time required)

· Day 4: Check plates, record growth and analyze

Materials:
	3 agar plates/class
	Filter paper
	4 test tubes
	Forceps

	Ampicillin
	E. coli
	Hole puncher
	Ruler

	Disinfected swabs
	Disinfected water
	Graduated cylinder
	Digital scale


Next Generation Science Standards:

· LS1.A: Structure and Function 

· Within cells, special structures are responsible for particular functions, and the cell membrane forms the boundary that controls what enters and leaves the cell. (MS-LS1-2) 
· LS1.B: Growth and Development of Organisms 
· Organisms reproduce, either sexually or asexually, and transfer their genetic information to their offspring. (secondary to MS-LS3-2) 
· Animals engage in characteristic behaviors that increase the odds of reproduction. (MS-LS1-4) 
· LS3.A: Inheritance of Traits 
· Genes are located in the chromosomes of cells, with each chromosome pair containing two variants of each of many distinct genes. Each distinct gene chiefly controls the production of specific proteins, which in turn affects the traits of the individual. Changes (mutations) to genes can result in changes to proteins, which can affect the structures and functions of the organism and thereby change traits. (MS-LS3-1) 
· LS3.B: Variation of Traits 
· In addition to variations that arise from sexual reproduction, genetic information can be altered because of mutations. Though rare, mutations may result in changes to the structure and function of proteins. Some changes are beneficial, others harmful, and some neutral to the organism. (MS-LS3-1) 
Learning Objectives: 

· Students will observe bacterial growth with antibiotic over 4 days.

· Students will quantify their results by measuring the inhibition zone.

Background Information:

· Antibiotic resistance is a common way to check the validity of a recombinant DNA transformation into bacteria. 

· In this demonstration you will observe the effectiveness of various solutions of ampicillin antibiotic to kill E. coli bacteria.

· The independent variable is the concentration of the antibiotic used. The dependent variable is the size of inhibition zone (which is the area free from bacteria). This is determined by measuring the diameter of the area using a ruler. The constants (control variables) are the number of times the tests are carried out, room temperature and the ingredients in the Petri dish agar.
· A inhibition zone is the area around the filter paper plate where there will be no bacterial growth.
· As the ampicillin diffuses out from the filter paper into the agar, there will be a higher concentration of ampicillin nearer the disk. This concentration decreases gradually, as the distance from the edge of the disc increases. As long as the concentration of ampicillin at any given distance is high enough to properly act as an antibacterial agent, no bacteria will grow at that location. Hence, if the bacteria has increased resistance, a smaller inhibition zone will be seen, and vice versa.
Instructional Design:

Day 0: 

1. Prepare or purchase 3 agar plates (per class period) and store in a refrigerator.
Day 1: 
2. Bring the Petri dishes to room temperature before the start of experiment.
3. Label the Petri dishes 1mg, 3mg and 5mg.
4.  Prepare and label the antibiotic mixture as follows:
a. 1mg = 1mg of ampicillin mixed with 10ml water
b. 3mg = 3mg of ampicillin mixed with 10ml water
c. 5mg = 5mg of ampicillin mixed with 10ml water
5. Prepare the mixture and label the tube E. coli. 
a. 10ml of E. coli bacterium culture with 40ml water 
6. Dip a swab in the disinfected water, and then dip it into the test tube containing the bacteria culture.
7.  Swipe it gently over the agar surface of the 3 Petri dishes. Ensure that you cover the entire surface area of the dish, by rubbing in at least 3 different directions
8. Punch out small circular pieces of filter paper using a hole-puncher. Label the circular plates of filter paper 1mg, 3mg and 5mg. 
9. Pick up the filter paper plates using the forceps and dip them into the ampicillin solution according to the labeled concentrations. 
10. Place the filter paper plates at the center of the Petri dish according to their labels and cover them. Keep the dishes in a cool dry place for the bacteria to incubate for 4 days
11. Complete initial observation.
Day 4:
12. After 4 days, have students draw the growth of the 3 plates.
13. Next, measure and record the inhibition zone (circular area around the filter paper plate where there will be no bacterial growth).
14. Complete final observations and analysis.
Assessment: 

· Sketches of growth, and analysis
Filter paper with antibiotic solution (1, 3, 5mg)








