Genetic Engineering 

TG Worksheet 1 



This worksheet is designed to support your use of the genetic web site “The Clone Zone” at www.sln.org/pieces/davis .

Q1. What is genetic engineering in your own words?

A. The movement or transfer of genes from one organism to another.

Q2. Why do you think genetic engineering is also called “recombinant gene technology”?

A. because it brings a different or new combination of genes together than nature would.

Q3. What steps / techniques are involved in genetic engineering? Draw a flow diagram to show the steps needed.

A.

Step 1. Gene cut out of DNA of donor.

Step 2. Gene put into plasmid.

Step 3. Recombinant plasmid put into bacteria.

Step 4. Bacteria make lots of copies of gene as it replicates.

Q4. What does the “donor” provide?

A. The organism that provides the gene of interest.

Q5. What is a “clone”?

A. An exact genetic replica / copy of another organism

Q6. What do we use to chop up the DNA?

A. Restriction Enzymes.

Q7. Where are these enzymes made naturally?

A. In bacteria so they can break up / destroy viruses that enter them.

Q8. They only cut at specific base sequences. What are these called and provide an example of one?

A. Palindromes eg Madam Im Adam

Or GAATTC in DNA.

Q9. What is the advantage of sticky ended DNA over Blunt ended DNA?

A. The sticky ends will have complementary ends to join them together to the recipient DNA with ligase easier than blunt ends will.
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Q10. What is the crocodile in the model supposed to represent?

A. Restriction Enzyme / Eco R1

Q11. When would you search for your gene using a cDNA library?

A. When you know its protein product /which organ it is mainly produced in i.e. where mRNA production for this gene is highest.

Q 12. Why does it require reverse transcriptase enzymes?

A. As the mRNA will need to be converted back into cDNA, this is the reverse of transcription where mRNA is made from DNA.

Q 13. What sort of organisms naturally make reverse transcriptase enzyme and why can they do this?

A. Retro-viruses 

As part of their host invasion mechanism. When they invade host they use the host’s chemicals to convert their RNA in their nucleus into DNA and this then inserts itself into the hosts DNA where it is replicated and produces hundreds more viruses.

Q14. What is the main advantage of using a cDNA library as opposed to a Genomic Library to find the gene you want?

A. You have more copies of your gene at the identification stage then a Genomic library,

Q15. What method is used to separate gene fragments according to size and how does it work?

A. Gel electrophoresis – a current applied to gel separates the fragments according to size.

Q16. In which 2 ways can we identify the gel band that contains the required gene fragment?

A. Radioactive Probe / size of fragment. 

Q17. How can we make lots of copies of the gene fragment when we have found it? Can you draw a diagram to summarise this process.

A. PCR = Polymerase chain reaction.

1. Heat to 95 o C to separate the 2 strands of DNA.

2. Cool to 37 o C for 30 sec’s to bind single stranded primers to the strands.

3. Heat to 72 o C for 60-120 secs and mix with DNA polymerase and nucleotides.

4. Repeat cycle for 25 cycle’s ish…

Q18. What is a Vector?

A. An organism capable of transferring donor genes into a recipient (usually bacterial cells)

Q19. What is a plasmid and what do they normally carry?

A. A ring of DNA found in bacterial cytoplasm. Normally contain antibiotic resistance genes.

Q20. Can you draw a flow diagram to show how genes are inserted into plasmids?

A. Plasmid cut with restriction enzymes

B. Donor DNA cut with same enzymes to give sticky ends.

C. Donor and cut plasmids mixed.

D. Ligase added and some plasmids stick to donor DNA, some just re-glue together.

Q21. What is a “gene marker”?

A. An antibiotic gene that enables you to detect which plasmids are recombinant / contain your gene.

Q22. How are bacteria persuaded to take up the plasmids?

A. Electric shock and chemicals.

Q23. How can we tell which bacteria have taken up a plasmid?

Because they can grow on Ampicillin agar.

Q24. Which colonies on the master plate contain plasmids?

A. 1, 2, 5 and 6

Q25.Which colonies on the master plate contain recombinant plasmids?

A. 1 + 6 only as don’t grow on Tetracycline medium.

Q26. Bacteria containing transferred genes can now be grown in industrial fermenters to produce lots of the genes protein product.

What sort of products might this process produce?

A. Antibiotics, Insulin, medicines etc.

Q27. Why can’t we produce all proteins in the fermenters using bacteria?

A. Because bacteria don’t make proteins in the same ways as humans and other eukaryotes do.

Q28. What vectors are used to insert genes in 

a) Humans = Viruses and liposomes

b) Plants  = Ballistic gun bullets and Agrobacterium and plasmids.

c) Other animals = Transgenic zygotes.

