BSCS Packet #9 – Unit 5a: Biotechnology
2013-2014
This Activity Packet belongs to: __________________________

Use this packet for your classwork, class notes and homework.  Work completed in the packet will be stamped (3 pts) or could be the topic of a mini-quiz (5-8 pts).  Mini quizzes will occur approximately once a week and will not be announced.  At the end of this learning cycle you will turn in the packet for a grade (10 pts).  Several of the packet activities have sections that need to be completed on separate sheets of paper, these sections are clearly marked with a box.  
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If this packet is LOST, please:

drop it off at the BHS Science Dept. (rm 365) OR

drop it off in  Mr. Kozel’s classroom (360) OR

call the Science Dept. at (617) 713-5365

Journal 5-8: Biotechnology Web 

Purpose: to learn about DNA and biotechnology

Part A.  Go to: http://www.dnai.org/index.htm
On the menu bar at the top of the webpage, click on “MANIPULATION”.

-Choose “Techniques” from the menu at the bottom.

Select “Cutting and Pasting” from the top menu.  

· Watch the 2D animation “Cutting and Pasting DNA”.

Click on “Amplifying” along the top menu.

· Watch the 3D PCR animation.

Click on “Sorting and Sequencing” along the top menu.

· Watch the gel electrophoresis animation.

· Answer the following questions:

· Electrophoresis is used to sort DNA by ____________.

· What is placed into the holes at the end of the gel? ___________

· By adding electric current, we can make the DNA ___________

· Shorter strands of DNA move ( faster / slower ) than longer strands.

· Place the steps in the correct order:

· ______ Load DNA sample into the gel.

· ______ Stain the gel and analyze results.

· ______ Make the gel.

· ______ Hook up the electrical current.

· ______ Set up the gel apparatus.

-Select “Production” from the bottom menu.

Select “Putting It Together” from the top menu.  

· Watch the insulin (bacteria) animation.

Part B: DNA Fingerprinting   http://www.pbs.org/wgbh/nova/sheppard/analyze.html
Introduction:
1. DNA is unique for everyone. The only exception is if a person has what?

2. What are DNA fingerprints used for?

Part 1 “It Takes a Lickin”
3. What “crime” was committed?

4. What bodily fluid was removed from the “crime scene” to get DNA?

Part 2 “DNA Fingerprinting at the NOVA Lab”
5. What does a restriction enzyme do?

6. What is agarose gel?

7. What is electrophoresis?

8. Smaller fragments of DNA move ____________ than longer strands?

9. Why do you need to place a nylon membrane over the gel?

10. Probes attach themselves to _______________

11. Which chemical in your “virtual lab” is radioactive?

12. Sketch your DNA fingerprint in the box (you don’t have to draw all suspects) (
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13. Based on your DNA fingerprint, who licked the lollipop?
Finished early?  Learn about Gene Therapy
Go to:  http://learn.genetics.utah.edu/
-In the left column, under “Genetic Technology”, choose “Gene Therapy”. 

-In the top left box, choose “Cystic Fibrosis: Case Study”.  Read each file:

· Understanding the Problem

· Is Cystic Fibrosis a Good Candidate for Gene Therapy?

· Choosing a Vector for CF Gene Therapy

Before you can choose a vector, you will need to click on “Gene Therapy: Molecular Bandage” at the top left to get back to the Gene Therapy page.  In the upper right box, click on “Tools of the Trade” to learn about possible vectors. 

· Build and Test a CF Gene Therapy Vector

· CF Gene Therapy – Read World Challenges

You can also try the interactive explore “Space Doctor” on the Gene Therapy page.

Optional for REVIEW: history of DNA discovery, replication, transcription and translation.  

Go to: http://www.dnai.org/index.htm
The following is a suggested order, but you may explore this site in any order and view additional sections of CODE.

On the menu bar at the top, click on “CODE”.

Choose “Finding the Structure”, then select “Pieces of the Puzzle” along the menu at the top.


Click on each puzzle piece to learn about how different scientists contributed to our understanding 

of the DNA structure.

Next, choose “Copying the Code” from the menu at the bottom.

Click on “Putting it Together” along the top menu.

First view “Replication” to view an animation of DNA being copied into new molecules of 

DNA.



Next, choose “Transcription” to view an animation of DNA being copied into mRNA.



Finally, you can select “Interactive” to practice making an mRNA strand.

Select “Reading the Code” from the bottom menu.

Select “Players” from the top menu.  

Mouseover the film pictures and select “Marshall Nirenberg”.  Watch the interview 

“Breaking the Code” to hear Nirenberg discuss decoding the first codon.


Choose “Pieces of the Puzzle” along the top menu.



Select “The Genetic Code” and “Breaking the Code” to view animations about the discovery 

of the genetic code. 


Click on “Putting it Together” along the top menu.


Choose “Translation” to view an animation of mRNA being translated into protein.



Select “Interactive” to practice making a protein.

Click on “Controlling the Code” to see how DNA is wrapped around proteins to form chromatin.


Select “Chromatin” to view the animation.

MORE REVIEW WEBSITES:
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Go to: http://learn.genetics.utah.edu/content/begin/dna/
In the middle column, choose “Transcribe and Translate a Gene” to do the “interactive explore” activity.

Then, choose “What Makes a Firefly Glow” to see an animation of protein synthesis.
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Go to: http://nobelprize.org/educational_games/medicine/dna_double_helix/index.html
In this game, you will get to help a piece of DNA replicate semi-conservatively.  You will be rewarded points for making two new sequences that are free of mutations, and you will receive bonus points for figuring out which organism’s DNA you helped to replicated.  

Reading Guide

I.  Manipulating DNA (13-2: p. 322-326)

A. The Tools of Molecular Biology



1.  Isolating DNA:  Briefly explain how DNA is extracted from cells.




2.  Cutting DNA:   ___________________________ cut DNA precisely along a specific 


                  sequence of nucleotide bases (A, T, G, and C).  Only certain enzymes (hint hint…) cut 



     certain DNA.



3.  Separating DNA:  




a.  Using a process called _____________________________, a 
DNA fragment 


         
                  is placed at one end of a porous gel, an electric voltage is applied to it, and the 




     ____________-charged DNA molecules move toward the _________ end of gel. 

                                     b.  The ____________(smaller, bigger) the DNA particle is, the farther it moves across the gel.      So, this process leaves scientists with a size-categorized pattern of DNA bands in the gel. 


B. Using the DNA sequence



1.  Reading the Sequence – briefly summarize how scientists ‘read’ DNA.



2.  Cutting and Pasting: New DNA molecules that are created by adding synthetic DNA 



to natural DNA sequences are also more formally known as __________________ DNA 



molecules.
II.  Cell Transformation (13-3: p. 327-330)

A.  When cells transform, they take in DNA from outside the cell and make this DNA into a component of their own DNA. Different types of cells can be transformed in this way.

B. Bacterial transformation: a recombinant DNA is made by putting outside genes into ______________________, which are small, circular DNA molecules found naturally in some bacteria. These structures are so useful for DNA transfer for two reasons:

      1.

      2.

C. Plant Cell Transformation: some bacteria can naturally insert tumor-producing plasmids into a plant cell. 
1.  How can researchers manipulate this natural mechanism and use it to transform plant cells?  Write a 3-sentence Figure Legend for the diagram below (also on p328) – that is, explain in words what the diagram shows.
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Figure Legend:

D. Animal Cell Transformation


1.  Why is it useful to eliminate particular genes (called ‘knockout’)?


2.  How might this technique be used to treat disorders caused by a single gene?  What 


might be some risks? (See Figure 13-11) 

E.  Issues in Biology (p330)


1.  Read Do Genetically Modified Foods Need Stricter Controls?

2.  Complete the chart below:


GM Foods Need Tighter Controls

GM Foods Do NOT Need Tighter Controls


3.  What do you think?  Are stricter regulations needed?  Which argument is most 


compelling to you?
Notes on Biotechnology
	What is recombinant DNA?



	What are some applications of making recombinant DNA? 

(don’t just write what they are…take notes on what the teacher says)



	What is needed to make recombinant bacteria?



	What are restriction enzymes?




	How can you make recombinant bacteria using restriction enzymes and plasmids? (6 steps)



	What is DNA fingerprinting and what can we use it for?



	What does gel electrophoresis do?



	How do scientists create a DNA fingerprint?



	How do you analyze band fragment patterns on a gel?  Describe your thought process on the family relatedness gel and the assault gel on the ppt.
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	What is RFLP?  (Restriction Fragment Length Polymorphism)



	How can a single nucleotide make a difference?

Wild-type allele (a restriction enzyme recognition site): _________________ = # of DNA fragments

Mutant allele (restriction enzyme cannot recognize this sequence):  ________________________ = # of DNA fragments



	In this gel, normal DNA is compared to Sickle Cell DNA.  First the DNA is combined with the restriction enzyme MstI.  

What happens to the normal DNA (is it cut or not?): 

What happens to the sickle cell DNA (is it cut or not?): 

The Southern Hybridization “tags” the fragments of interest so it is easier to see.  Can you tell the difference between the normal DNA and the sickle cell DNA? 
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 III. Applications of Genetic Engineering (13-4: p. 331-333)

A. Transgenic Organisms


1.  Define transgenic organisms –



2.  How are transgenic microbes helpful to us?



3.  Give some examples of transgenic animals:



4.  What is the importance of transgenic plants to agriculture?

B. Cloning: in 1997, Scottish scientist Ian Wilmut successfully cloned sheep. His method is used today for other animals as well.




[image: image5.jpg]Donor
1 _Nucleus

@
\ 2' Fused Cell

Eggll/, O

— @
Cloned Lumb Embryo




Explain what happens at each numbered step in the diagram above:

1.

2.

3.

4.

5.

Journal 5-9: Cracking your Genetic Code (http://www.pbs.org/wgbh/nova/body/cracking-your-genetic-code.html)

1. What is genomics?
2. What is a genome?
3. Describe the process used to get the DNA.
4. To obtain the first genome, it took _______ years.
5. To obtain the first genome cost __________.
6. There are _______ genes in ______ pairs of chromosomes.
7. Genes code for ___________.
8. How similar are human genomes?
9. There are how many differences in the spelling of genes between people?
10. It only takes _______ letter variance to pre-dispose an individual to certain traits of diseases.
11. What did director of NIH find out about himself?

12. Finding out about your specific genome could be a teachable moment. Why?


13. Give an example of how finding out about your genetics could make you change your lifestyle for the worse.

14. APOE4 on chromosome 19 has been associated with what?

15. What other factors need to be taken into consideration besides knowing that you have APOE4?

16. Most genetic information is probabilistic. What does that mean?


17. If Elton found out she was predisposed to getting breast cancer, what things could she have done that she may not have done otherwise?


18. So far, scientists have found _______ actionable genes.

19. The gene for Cystic Fibrosis is recessive. In order for someone to get this disease they must receive the abnormal gene from which parent?


20. Describe the role of the protein produced by the normal gene in a person who does not have the disease Cystic Fibrosis. 


21. Describe the problem with the protein produced by the gene of a person who does have the disease Cystic Fibrosis.


22. What is melanoma?

23. What is the effect of the BRAF mutation on chromosome 7?


24. Genetic testing may develop into trying to produce the perfect child. Why is that probably not a possibility? 


25. As an example, there are ______ genes involved with height alone.

26. Scientists say, if you want a tall offspring _____________________________.

27. How can genetic testing become an invasion of privacy?


28. Answer the following two reflection questions:
a. What are some of the benefits and risks associated with genetic testing?
b. Would you want to be tested even if there weren’t an effective treatment you could take to prevent the disease? Do you think doctors should offer tests for genetic diseases before treatment is available? Why or why not?
Journal 5-10: DNA Bioethics Articles
Read the article and write a summary of what you read.  Write the name of the article on the line.

Article #1: _____________________________________________________

Article #2: _____________________________________________________

	Title of Article
	Related Scientific Questions*
	Related Legal Questions*
	Related Ethical Questions

	“Questioning a Test for Cancer”


	
	
	

	“F.D.A. Urges Genetic Test Before Giving AIDS Drug”


	
	
	

	“Genetic Test for Diabetes May Gauge Risk, but is the Risk Worth Knowing?”


	
	
	

	“Born to Run? Little Ones Get Test for Sports Gene”


	
	
	


IV.  Human Molecular Genetics (14-3: p. 346-348)


A.  Human DNA Analysis

1.  List 3 different ways that genetic tests are used to help determine whether future parents risk passing recessive alleles to their children. 


a.


b.


c.


B.  DNA fingerprinting



1.  What is the purpose of DNA fingerprinting?




2.  Examine Figure 14-18 on p 356.  In the DNA fingerprint below, does the DNA 



fingerprint from the evidence (E) match suspect 1 (S1) or suspect 2 (S2)?  Explain.


C.  The Human Genome Project



1.  Approximately how many base pairs is found in the prokaryote, E. coli?



2.  Compare this to the number of base pairs found in the human genome.



3.  Briefly describe how scientists used rapid sequencing to determine the entire human 



genome.



4.  How do scientists find genes?


D.  Gene Therapy



1.  What is the promise of gene therapy? 



2.  What is the current status of gene therapy as a procedure?


E.  Ethical Issues in Human Genetics

Unit 5a: Biotechnology Review Questions
1) What is the Human Genome Project? (“Cracking Your Genetic Code”)

2) What is recombinant DNA and what can we use it for?

3) What do restriction enzymes do?

4) What are the steps to producing recombinant DNA?  What role does each of the following play: gene of interest, restriction enzymes, plasmid, and bacteria?

5) How does gel electrophoresis work?

6) What is DNA fingerprinting?

a. What is the process?

b. How can it be used in crime scene analysis and to determine paternity?
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