Internet Assignment 4

Name: _________________________________________________________ 

Go to the website listed below and scroll down to chapter 16. Click on the animation called Restriction Endonucleases and watch. Restriction Endonucleases are also called Restriction Enzymes

http://highered.mcgraw-hill.com/sites/dl/free/0072437316/120060/ravenanimation.html
1. What are restriction endonucleases (do not use the word cleave in your definition)

2. How does a restriction endonuclease know where to cut?

3. How long are the sequences recognized by restriction endonucleases

4. The sequence GAATTC is recognized by what restriction enzyme?

5. Where in the following strand of DNA would EcoR1 cut, (you may draw this in by hand)

AAATGGCACACTGTTCTTAAGTTCGATCTAGCTAGGA

TTTACCGTGTGACAAGAATTCAAGCTAGATCGATCCA

6. Why are restriction enzymes so valuable and exciting?

7. What enzyme must be present to “glue” two sticky ends together?

Now click on Restriction Fragment  Length Polymorphisms.

1. If restriction enzymes recognize a specific sequence, why don’t they produce DNA fragments that are all the same length when the samples come from different individuals of the same species?
2. What do they mean when they say a population is polymorphic for restriction fragment patterns?

Internet Assignment 5: Gel Electrophoresis
Go to the following website and follow the instructions in the virtual lab, paying attention to the information on the right called Stuff To Know. You may need to click the yellow and red button that looks like this                     to proceed to the next step, otherwise follow the directions.
http://www.scq.ubc.ca/files/VirtualLabDNA/vlabFrame.html
1. What equipment is necessary to do the experiment 

2. What you are doing is a ___________________________   _________________________   _________________ 
3. What restriction enzyme does this experiment use?

4. What is the DNA you are cutting called, and what type of organism is it from?

5. In how many places does the restriction enzyme cut in this DNA?

6. How many fragments will this produce?

7. What volume of Restriction enzyme is added to our DNA?
8. What is the difference between a positive and negative control in general?

9. Which sample of our DNA acts as the positive control and which acts as our negative control?

10. At what temperature is the waterbath set?

11. Do all enzymes need to be put in a waterbath at this temperature? Explain.

12. Of our 2 samples, how many of them will be cut?

13. What process do we do to determine if our DNA was in fact cut up by our restriction enzyme?

14. What 2 new pieces of equipment are introduced here?

15. How many pieces of DNA would you expect to see from each of our samples? Explain

16. What is agarose?

17. Which pieces of DNA travel faster through agarose, large pieces or small pieces?

18. DNA will separate on the basis of _______________ where smaller things will travel _____________ and _____________________ in the gel. 

19. The driving force that propels the DNA through the gel is an ________________________________________. DNA is very ___________________________ charged. Consequently, we just need to make sure that the _____________________________ electrode is positioned at the _________________________ of the gel.

20. How many controls did we use total?

21. What is the second control, and how does it work? Is it classified as a positive or negative control?

22. What items are necessary to stain a gel?

23. After staining, how many times do you have to rinse the gel with water, and for about how long each time?

Now Practice.  Analyze the following results after running your gel
          1       2        3       4        5        6
1) Does lane 5 represents a positive or negative control?
2) Which lane contains the smallest fragments of DNA?

3) Which lane contains the largest fragments of DNA

4) Which lane most likely represents a DNA ladder?

5) How does the DNA in fragment A compare in size to the DNA in 

Fragment B?

7.) How many cuts does the restriction enzyme used in lane 4 make? 

8) Did the restriction enzyme used in lane 3 work, explain?
Internet Assignment 6: PCR

Directions: Go to the website below and watch the animation. Use the animation to answer the following questions.

http://www.sumanasinc.com/webcontent/animations/content/pcr.html
1. What is chromosomal DNA also known as?(1 Point)

2. The animation says, “with PCR an investigator can amplify a single copy of a DNA fragment” what does the word amplify mean here? (1 point)

3. The DNA segment of interest is also known as ______________________________ DNA 

4. In addition to the target DNA, what other ingredients are needed for PCR 

a. ____________________________

b. ____________________________

c. ____________________________

5. Who long are the primers, and what characteristic do they display? 

6. Where does Taq polymerase come from 

7. How many cycles does each PCR go through? 

8. A PCR cycle begins at what temperature? 

9. How does this temperature affect the DNA? 

10. Why is the temperature reduced to 60°C, and what is it called when primers do this? 

11. How do the primers know where to do this? 

12. In the next phase, what does the temperature do and why? 

13. At which end are free dNTP’s (deoxy nucleotides) attached? 

14. After 1 complete cycle how many double stranded copies of DNA are there? 

15. How many copies of target DNA after a 2nd cycle

16. How many cycles have to be completed to get copies of DNA containing ONLY your target sequence (without any excess overhang?), and how many copies do you get at the end of this cycle? 

17. After 4 cycles how many fragments consist of just target DNA? 

At the end of cycle 25, how many copies of the target DNA have been made? 

Critical Thinking

18. Normal human body temperature is about 37˚C. Knowing this, write an explanation of why we can’t use human DNA polymerase in PCR reactions. 

Internet Assignment 7: 

Vectors & Early Genetic Engineering?

Now read what a plasmid vector is by going to 

http://en.wikipedia.org/wiki/Plasmid
A plasmid is an extra ___________________________________________ molecule separate from the chromosomal DNA which is capable of _____________________________ independently from the chromosomal DNA. Plasmids usually occur naturally in ____________________________, and are commonly used in Genetic Engineering. Plasmids used in genetic engineering are called ____________________. Plasmids serve as important tools in genetics and biotechnology labs, where they are commonly used to __________________________________ (make many copies of) or ____________________________ particular genes

Next go back to: 

http://highered.mcgraw-hill.com/sites/dl/free/0072437316/120060/ravenanimation.html
and watch Early Genetic Engineering Experiments and answer the questions

1. In what years were the 1st genetic engineering experiments done, and by what 2 scientists?

2. What was the first step in this experiment?

3. Tetracycline is an antibiotic that usually inhibits growth of E. coli, why was it necessary to incorporate this gene into the vector being used in the experiment? In other words, what did it help the researchers identify?

4. Why can’t you assume that all of the cells growing on the media have the gene of interest, in this case the frog ribosomal RNA gene? 

Internet Assignment: Vaccines
http://highered.mcgraw-hill.com/olc/dl/120078/bio39.swf
1. Traditionally vaccines have consisted of what?

2. How did these vaccines work (look in the animation, not the text below)

3. What does attenuate mean

4. Define antigen

5. How does attenuation affect virulence

6. What is the main difference between a killed vaccine and an attenuated vaccine

7. Describe subunit or acellular vaccines

8. How are recombinant vaccines produced

9. Describe the example they give

10. Critical Thinking: Which vaccine do you think gives the best immunity? Explain

Southern Blot
http://highered.mcgraw-hill.com/olc/dl/120078/bio_g.swf
1. What is southern blot used for

2. List what happens in the procedure

3. What moves through gels more slowly, larger fragments or smaller ones?

4. How do probes know where to bind

5. How do you detect the position of the probe

cDNA


1" 
http://highered.mcgraw-hill.com/olc/dl/120078/bio_h.swf 

1. 1
what are expressed segments of genes called

2. What separates these segments

3. What enzyme does transcription

4. Whats the difference between precursor mRNA and mRNA?

a. Precursor mRNA still has introns

5. Why can’t we clone eukaryotic DNA directly into prokaryotes?

6. What do we have to do in order to clone eukaryotic DNAinto a prokaryote?
7. What enzyme is used to make RNA from DNA

8. What is the resulting DNA called
Steps in Cloning A Gene
http://highered.mcgraw-hill.com/olc/dl/120078/micro10.swf
1. List the steps in cloning a gene

2. What kinds of cuts to restriction enzymes produce in cloning experiments

3. What does “cohesive” mean?

4. DNA fragments of interest are then incorporated into ___________

5. What enzyme is used to form phosphodiester bonds between the fragment and plasmid?

6. What process incorporates plasmids into bacterial host cells

Microarray

http://highered.mcgraw-hill.com/olc/dl/120078/micro50.swf
1. What is a microarray

2. What is an oligonucleotide (ask google)

3. What does each oligonucleotide probe represent?

4. What does “hybridization” mean
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