Seudo-Guión

de la lección en video interactivo BLOSSOMS


Teacher Segment Guide

Hello teacher,

This lecture is about GMOs, how they are produced and the science behind them. The students will understand more about classic genetic cross breeding and Punnett squares. Then, it will develop into modern molecular biology techniques to modify DNA. The final objective is to understand more about GMOs, how there are different types of them and how each one of them is different from the other.
Basic understanding of genetics molecular biology is required. For instance, the central dogma of molecular biology is necessary (DNA to RNA, and RNA to proteins). 

The first activity is about the first strategies that humankind used to obtain varieties of organisms that were useful. This is considered the beginning of genetic modification, but through selection and cross-breeding.

As the knowledge in genetics advanced, Punnett Squares surged. These were useful in predicting the probability of inheriting characteristics of interest to offspring.
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Eres un agricultor de hace miles de afios, y vives en una regién muy caliente que es azotada por
plagas. Como eres buen observador, notas que los siguientes cultivos son parientes y tienen
caracteristicas definidas:
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1. Produce mucho fruto 2. Produce frutos muy dulces 3. Combate insectos naturalmente

Conoces las técnicas para entrecruzar plantas, ahora contesta: ¢Qué organismos y con qué orden los
cruzarias para obtener la mejor variante? ¢Qué caracteristicas tendria para ti la mejor variante?




In the first square, probability is 50% and in the second one it is 25%. The alleles that are sought to obtain the characteristic of interest are placed on the top: Bb for sweet fruit and AA for more quantity.
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Activity 2 consists in learning the basic structure of the genetic code and its mutations. In this activity, several combinations of amino acids should be made, depending on the mutations done on the sequence provided. We suggest that, at all times, you remind them that the genetic code works in codons, that is to say, in groups of three.
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The second part focuses on the complete modification of genes. For this, students must have a basic knowledge of what a gene is. Once they know this, you can proceed to explain the sections of it. Analogies are very powerful, for example, explaining that the promoter is the ‘on’ button of the gene, and that this can be sensitive to the environment. 
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The objective of the last section is to apply their knowledge into real life situations. They must decide upon a genetic construct to be used for each crop, as well as the geographical location where they would distribute each crop. 

Remind them that a GMO should be analyzed on a case-by-case basis, and it is not a scientific, commercial or social objective to simply be planting them everywhere. Each country has needs, and these can be addressed with GMOs.
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To work you need to have a printed copy of the appendix that we are providing you. If possible, project the crop map for the whole class, so that it can be easily viewed.

Students are required to have basic knowledge of the following:

-DNA

- Proteins

- Central Dogma of molecular Biology

- Cell Biology
Also, be prepared to answer some questions that may arise about basic gene structure. Some basic points:

- The promoter is the on/off switch of genes and does not code for proteins.

- A codon encodes for an amino acid. This takes place outside the nucleus.

- Stop codons do not encode for amino acids either

At all times, maintain an unwavering attitude on GMOs, when a student comments that they cause cancer, respond: "There is no evidence to prove it." It's the most scientific way you could [respond].

These activities are very new and the topic they deal with is certainly a bit controversial. For that reason, it will be very positive for the group to carry them out. 

Thank you very much, teacher, for doing this lesson. [I wish you] much success! If you  have any questions, don’t hesitate to contact me at Luis.osuna@tecmilenio.mx. Thank you, and I will see you next time.
Appendix:

Understanding Genetically Modified Organisms
By

M.S. Luis Ernesto Osuna Rosales

About me:

I am a biotechnologist, specialized in molecular biology applied to health and the environment. I have always been passionate about teaching and, in general, [about] transmitting knowledge. Part of this work is diminishing misinformation about important topics, especially if they relate to my areas of expertise
The lesson is about genetically modified organisms (GMO’s). What are they? How are they created? And what do they exist for? A scientific and social analysis of their importance is done.

Goals:

1.Explore the science and history of genetic modifications.

2. Understand the process of modification and the kinds of GMO’s that are derived from them.

3.Point out the economic and social needs that are addressed with GMO’s as the reason for their existence.

Requirements:

*Basic knowledge of molecular biology, such as the central dogma (ADN->ARN->proteins
The time needed to complete the lesson will depend on the size of the group. It could take a full 2-hour class or 2 class sessions maximum, one lasting 2 hours and the other one lasting 1 hour maximum. 

The materials needed are general student materials: a notebook and writing tools (pencil, pen). Internet access is recommended but not mandatory. The teacher only needs a projector, or, alternatively, a large print of the map with the crops. This map is provided in the appendix, with a good resolution in case a large print is made.
Suggested activities:

1. Review the genetic code, doing some exercises with individual triplets.
2. Challenge the students to find information online about GMO’s that htey might already be consuming or using in some way (not necessarily as food).

3. Look for the “before” and “after” of various food crops, showing the differences they acquired after human selection was applied (for instance, watermelon as it was many years ago versus how it is today).
4.  Identify sites that disseminate misinformation. Compare those whose arguments are not science based with those that analyze the real situation of GMO’s.

5. Find true arguments against GMO’s.
All the necessary documents can be found in the file named Appendix Architecture GMO’s, in both PowerPoint and PDF versions.
Resources:

Gilbert, Natasha. (2013). Case studies: A hard look at GM crops. Nature publishing group

Kurzgesagt – In a Nutshell. (2017). Are GMOs Good or Bad? Genetic Engineering and our food. Available at: https://www.youtube.com/watch?v=7TmcXYp8xu4

Phillips, Theresa (2008). Genetically Modified Organisms (GMOs): Transgenic Crops and Recombinant DNA Technology. Nature Education 1(1):213

Roper, Jake. (2014). Can you genetically enhace yourself? Taken from Vsauce, available at: https://www.youtube.com/watch?v=N-48RVaqZck 

Evaluation tools:

A very enriching activity is a debate. Typically, debates around GMO’s revolve around being in favor or being against. However, because this is a specific topic and it is focused on science, you can give it a twist: the teacher should provide a hypothetical example of a GMO (an apple that is resistant to a worm pest from northern Mexico). Two groups are to be formed: one in favor and one against the adoption of this apple. The evaluation will be based on the quality of the arguments presented by each group. The following table exemplifies this:
	
	Good arguments
	Bad arguments

	Group in favor
	It would reduce the amount of pesticides used to control the worm.

It can increment production, favoring farmers
	 A GMO is the newest solution and because of that we need to choose it.
It would financially benefit the group in charge of designing GMO’s

	Group against
	It could harm another species of worm that is ecologically beneficial
	It is bad for one’s health (It is considered a bad argument because it does include evidence that proves it).

Government of private industry wants to benefit from selling GMO’s


Another activity is for the students to make a presentation about a GMO that they have selected. Even better, that each team chooses two GMO’s: one as an excellent use of technology and another one that isn’t as good or is questionable, with the purpose of understanding all possible scenarios.

Evaluation will be done based on the quality and content of the presentation.
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