Name _______________________________
Block _______

Date ____________

PACKET #3
Unit 4: Code of Life Packet Part 3 (Topic 5)
Objectives: By the conclusion of this unit the student should be able to:
Topic 5: DNA Technology and Genomics
19. Describe the process of creating recombinant DNA, including the role of plasmids and restriction enzymes (12.1-12.2).

20. Explain and give examples of how recombinant DNA can be used in the production of medicines and genetically modified organisms (GMOs) (12.6-12.10)
21. Explain how DNA profiling can be used to distinguish between different samples of DNA. (12.11)

22. Explain how small samples of DNA can be amplified using the PCR method (12.12)

23. Explain how gel electrophoresis works (12.13).

24. Explain how STR and RFLP markers can be used to solve crimes, determine paternity or perform genetic tests (12.14-12.16 and lab).
Key terms

Recombinant DNA

Plasmid

DNA ligase

Restriction enzymes

Restriction site

Restriction fragment

Gel electrophoresis

Short tandem repeats (STRs)

Single nucleotide polymorphisms (SNPs)

Restriction length polymorphisms (RFLPs)
[image: image1.png]


Objective 19: Describe the process of creating recombinant DNA, including the role of plasmids and restriction enzymes (12.1-12.2).
Purpose of making recombinant DNA: _________________________________________________


Steps to make recombinant DNA:

1. Cut the gene of interest using a restriction enzyme
2. Cut the plasmid (using the same enzyme)

3. Insert gene into the plasmid

4. Insert the plasmid into bacteria

5. Grow bacteria and harvest the protein

_________________________________________________
_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

[image: image4.png]f
5 I G'A AT T C I3
3 — C T T A AlG E— 5

Cleavage | EcoRl

Sticky ends

5' I G AATTC . 3
N CTTAA G —— 5’



_________________________________________________

_________________________________________________

_________________________________________________
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Figure 2: Restriction Enzymes (OBJ 19)
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EcoR I
The enzyme EcoR I cuts a DNA strand when it encounters the nucleotide sequence CTTAAG.  Circle the place(s) on the DNA strands where EcoR I would recognize and cut the DNA.  Note:  There may be more than one nucleotide sequence on each DNA strand.  The first one has been done for you.
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Objective  20: Explain and give examples of how recombinant DNA can be used in the production of medicines and genetically modified organisms (GMOs)/transgenic organisms (12.6-12.10).
____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

Medicine Example:____________________________________________________________________________________
____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

Agriculture Example: ________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

Gene Therapy Example: ________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

Figure 3: Genetic Engineering Applications – Bt Corn (OBJ 20)
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Other applications:

· Herbicide-resistant crops

· Fast-growing fish

· Green-glowing aquarium fish

· Bacterial drug production
Objective 21: Explain how DNA profiling can be used to distinguish between different samples of DNA. (12.11)

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

Objective 22: Explain how small samples of DNA can be amplified using the PCR method (12.12)

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________
Figure: PCR method
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Objective 23: Explain how gel electrophoresis works (12.13).

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________
____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

[image: image10.emf]Figure 4: Gel Electrophoresis (OBJ 22)
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Practice:
Two DNA samples have been separated on the gel to the right.  Do the following to analyze the gel:

· Circle the band that represents the longest fragments.

· Draw a box around the band that represents the shortest fragments.

· Suppose a third sample was run on the gel.  It contained fragments that were the same size as the largest fragments from Sample 2 and the smallest fragments from Sample 1.  Draw these bands in the lane labeled Sample 3. (Note: There should be 2 bands in your third sample.) 

Objective 24: Explain how STR and RFLP markers can be used to solve crimes, determine paternity or perform genetic tests (12.14-12.16 and lab).
____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________
____________________________________________________________________________________________

____________________________________________________________________________________________

Figure 5: STRs and RFLPs (OBJ 24)
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STRs – different length repeats show different band sizes
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RFLPs – a mutation occurs in a restriction site, changing the size of the bands

Figure 6: Paternity Testing (OBJ 24)
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Practice Questions – Recombinant DNA and Transforming Bacteria 
In a molecular biology laboratory, a student obtained E. coli cells and stimulated them to absorb plasmid DNA with a gene for resistance to the antibiotic kanamycin. The results below were obtained.  Note: LB agar contains nutrients that the bacteria need to survive.  The lighter portions of the diagram indication bacterial growth.
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1. On which petri dish do only transformed cells grow?

a. Plate I

b. Plate II

c. Plate III

d. Plate IV

2. Which of the plates is used as a control to show that nontransformed E. coli will not grow in the presence of kanamycin?

a. Plate I

b. Plate II

c. Plate III

d. Plate IV


3. If a student wants to verify that transformation has occurred, which of the following procedures should she use?

a. Spread cells from Plate I onto a plate with LB agar; incubate.

b. Spread cells from Plate II onto a plate with LB agar; incubate.

c. Repeat the initial spread of –kan cells (cells not exposed to the kanamycin plasmid) onto plate IV to eliminate possible experimental error.

d. Spread the cells from Plate II onto a plate with LB agar with kanamycin; incubate.

e. Spread the cells from Plate III onto a plate with LB agar and also onto a plate with LB agar with kanamycin; incubate.

4. A different student did the same lab experiment, but during the course of the E. coli transformation, a student forgot to mark the culture tube that received the kanamycin-resistant plasmids. The student proceeds with the laboratory because he thinks that he will be able to determine from his results which culture tube contained cells that may have undergone transformation. Which plate would be most likely to indicate transformed cells?


a. A plate with a lawn of cells growing on LB agar with kanamycin

b. A plate with a lawn of cells growing on LB agar without kanamycin

c. A plate with 100 colonies growing on LB agar with kanamycin

d. A plate with 100 colonies growing on LB agar without kanamycin

5. Recombinant human insulin, produced by bacteria carrying a cloned insulin gene, is now the major form of insulin used to treat diabetes.  The human insulin gene encodes an mRNA only 333 nucleotides long, but the entire gene spans more than 4000 nucleotides.  There are three exons and two introns.

a. If we were to clone this gene directly from the nuclear DNA, bacteria would not be able to express the insulin protein.  Instead, scientists have to isolate the mRNA and use an enzyme called reverse transcriptase to make a copy of DNA from that mRNA strand.  Why do they have to do this?
 



b. Every cell in the human body has the same DNA, so every cell has an insulin gene.  However, in order to get the mRNA necessary to clone the gene you would have to start with cells from the pancreas – the only body cells that actually produce the insulin protein.  Why are these the only cells that would work?
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You have a plasmid with genes for tetracycline resistance and ampicillin resistance, as shown in the diagram 6a.  In the middle of the tetracycline resistance gene is a target site for the restriction enzyme BamHI.  Therefore, when you insert the gene of interest into this plasmid using the BAMHI enzyme, it interrupts the tetracycline resistance gene.  You attempt to create recombinant plasmids and then you mix the plasmids with the bacteria sample so they can take it up.  You grow the bacteria on a plate with no antibiotic (Plate III in the diagram 6c below), then use a sterile velvet surface to transfer the same pattern of colonies onto two new plates – one with ampicillin and one with tetracycline (See diagram 6b for technique).

On diagram 6c, label the master plate (Plate III) to show which bacterial colony contains (a) the plasmid with the gene of interest inserted, (b) the plasmid where the gene of interest did NOT get inserted, and (c) no plasmid at all.
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Figure 1: Making recombinant DNA with restriction enzymes and bacterial plasmids (OBJ 19)
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