Genetic Modification (GMOs)
Section A – Knowledge Recall
1. What is a genetically modified organism (GMO)?
2. What is genetic engineering?
3. How does genetic engineering differ from selective breeding?
4. What is a gene?
5. What are restriction enzymes?

Section B – Understanding
6. Why are restriction enzymes sometimes called “molecular scissors”?
7. What is a plasmid?
8. What is meant by a vector?
9. Explain the role of plasmids in genetic engineering.
10. Why are bacteria often used in genetic engineering?

Section C – Application
Place the following steps of genetic engineering in the correct order by numbering them from 1 to 5.
___ Insert the gene into a plasmid
___ Transfer the plasmid into plant cells
___ Identify the gene of interest
___ Cut the gene using restriction enzymes
___ Grow modified cells into a whole plant

Section D – GM Crops
11. Name one desirable trait that may be added to crops through genetic engineering.
12. How can genetic modification improve the nutritional content of crops?
13. Explain how GM crops can become resistant to insects.

Section E – Higher Thinking
14. Why is genetic engineering considered more precise than selective breeding?
15. Explain how genetically modified plants can pass on their new traits to future generations.

Mark Scheme: Genetic Modification
Section A – Knowledge Recall
1. What is a genetically modified organism (GMO)?
An organism whose DNA has been deliberately altered.
2. What is genetic engineering?
Direct modification of an organism’s DNA.
3. How does genetic engineering differ from selective breeding?
Genetic engineering directly changes DNA; selective breeding selects natural traits over generations.
4. What is a gene?
A section of DNA that codes for a characteristic.
5. What are restriction enzymes?
Proteins that cut DNA at specific sequences.

Section B – Understanding
6. Why are restriction enzymes sometimes called “molecular scissors”?
They cut DNA.
7. What is a plasmid?
A small circular piece of DNA found in bacteria.
8. What is meant by a vector?
A carrier that transfers DNA into cells.
9. Explain the role of plasmids in genetic engineering.
They carry the desired gene into target cells.
10. Why are bacteria often used in genetic engineering?
They naturally contain plasmids that can transfer genes.

Section C – Application
Correct order:
1. Identify the gene of interest
2. Cut the gene using restriction enzymes
3. Insert the gene into a plasmid
4. Transfer the plasmid into plant cells
5. Grow modified cells into a whole plant

Section D – GM Crops
11. Name one desirable trait added to crops.
Pest resistance / herbicide tolerance / improved nutrition.
12. How can genetic modification improve nutritional content?
By inserting genes that produce beneficial nutrients.
13. Explain how GM crops can become resistant to insects.
Inserted gene produces substances toxic to insects.

Section E – Higher Thinking
14. Why is genetic engineering more precise than selective breeding?
Specific genes are targeted and transferred.
15. Explain how GM plants pass traits to future generations.
Inserted genes become part of the genome and are inherited.

