Bacterial Transformation Simulation
Lesson Plan, Student Handouts, Answer Keys/Samples, Supplemental Materials

Topic: 

· Genetics (DNA)

Subject/Grade Level:

· 7th Grade Life Science

Project Duration:

· Day 1: The lab simulation will take 1 day (50 min period) in a computer lab to complete.

Materials (in pairs):

· WOW Biolab: Bacterial Transformation handout

· Computer lab with Flash

· Website: https://www.classzone.com/books/hs/ca/sc/bio_07/virtual_labs/virtualLabs.html
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) 
· 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) 
· Variations of inherited traits between parent and offspring arise from genetic differences that result from the subset of chromosomes (and therefore genes) inherited. (MS-LS3-2) 
· 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) 
· Developing and Using Models 
· Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems. 
Common Core State Standards:

· Reading:

· Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. 
· Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). 
· Writing
· Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. 
Learning Objectives: 

· Students will complete a simulation transforming recombinant bacterial plasmids into E. coli cells. 

· Students will predict the results of the simulation with prior knowledge from the Recombinant DNA Lab.

· Students will analyze the effectiveness of their transformation.

Background Information:

· Genetic transformation occurs when a host organism (E. coli) takes in foreign DNA (recombinant plasmids with ampR) and expresses the foreign gene. 

· In this simulation, the students will introduce a gene for the antibiotic ampicillin into E. coli cells. If the bacteria take in the foreign DNA, they will become ampicillin resistant. They will test the success but culturing them on plates with and without the ampicillin antibiotic.

Instructional Design:

· Day 1: Review the “Recombinant DNA Lab,” and the extent to which they completed the process (they were able to do all but transform and test the success of their engineering). Go over the handout to guide them how to fill it out during the simulation. They will need to start recording right from the start (much like a lab scientist would). All of the materials are listed, but they need to write how or why they will be used.  When they are guided to record their predictions in the lab notebook, they should write those on their physical copy instead (they may have to actually “open” the lab notebook just to continue the simulation). As they perform the experiment, they must record each step. They are unable to go back, so it is important to remind them to record each step as they are on it, and not to go ahead. At the end of the simulation, they need to record their results. They should note which Petri Dish has the most growth, and which has the least/none. They should also note what the colonies look like. Lastly, they can analyze these results and prove the effectiveness of their transformation. This can be done in pairs, but should be reviewed as a whole class to make sure that all students understand the reasons for the outcome. 

· Extension: You can finish up by showing a YouTube video about genetically modified foods: https://www.youtube.com/watch?v=XUdYlwrspKI
Assessment: 

· The simulation handout will be graded for their ability to explain the use of each material, their reasoning for their predictions, accurate protocol, results and analysis. 

