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DNA EXTRATION 1: SPLIT PEA SOUP

PURPOSE

Extract DNA from a pea.

MATERIALS

Split peas



Liquid detergent

Salt




Enzyme

Cold water



Rubbing alcohol

Blender



Wooden stick 

Test tube



400mL beaker

Measuring cup


Measuring Spoon

PROCEDURES

1.   Obtain a blender.

2.   Obtain a measuring cup, measure 1/2 cup of split peas and place in 

      blender.

3.   Obtain a measuring spoon, measure 1/8 tsp of salt and place in blender.

4.   Measure 1 cup cold water and place in blender.

5.   Blend mixture on high for 15 minutes.

6.   Obtain a strainer and a 400mL beaker.  Place strainer over the top of the 

      beaker and pour the mixture through the strainer into the beaker.

7.   Measure 2 TBSP of liquid detergent and place in beaker with mixture.  

      Swirl to mix.  Let stand 10-15 minutes.

8.   Pour mixture into a test tube filling the tube until it is 1/3 of the way full.

9.   Add a pinch of enzyme to the test tube.  Swirl gently so you do not 

      break the DNA.

10. Tilt your test tube and SLOWLY pour rubbing alcohol down the side 

      of the test tube.  You want the rubbing alcohol to form a layer above

      your mixture layer.  Pour until you have an equal amount of mixture 

      and alcohol.

11. Use a wooden stick to draw out the DNA!  You have successfully 

      extracted DNA!  Good Job!!

ANALYSIS QUESTIONS

1.   What was the purpose of blending the peas?

2.   What was the purpose of adding liquid detergent to the mixture?

3.   What was the purpose of adding the enzyme to the mixture?

4.   What was the purpose of adding the alcohol to the mixture?

Pea DNA Extraction Lab

Purpose:

Procedures:

1.   Obtain a ______________.

2.   Obtain a measuring cup, measure ____________ of split peas and place in 

      blender.

3.   Obtain a measuring spoon, measure _______ of salt and place in blender.

4.   Measure ______ cold water and place in blender.

5.   Blend mixture on high for ______________.

6.   Obtain a strainer and a 400mL beaker.  Place _________ over the top of 
      the _______ and pour the mixture through the strainer into the beaker.

7.   Measure _______ of liquid detergent and place in _______ with mixture.  

      Swirl to mix.  Let stand _________________.

8.   Pour mixture into a _________ filling the tube until it is _____ of the way full.
9.   Add a _______ of _________ to the test tube.  Swirl ______ so you do not 

      break the DNA.

10. Tilt your __________ and SLOWLY pour ________________ down the side of   

      the test tube.  You want the rubbing alcohol to form a layer _______ your

      mixture layer.  Pour until you have an _______________ of mixture and

     alcohol.

11. Use a wooden stick to draw out the ________!  You have completed a 

      successful extracted!  Good Job!!

Analysis Questions:
DNA EXTRATION 2: THE ONION

PURPOSE

Extract DNA from an onion.

MATERIALS

Onion




Detergent/Salt solution

Enzyme solution


Blender

Ethanol



Glass stirring rod

 

Test tube



400mL beaker

10mL Graduated cylinder

100mL Graduated cylinder

Test tube rack


Coffee filter

PROCEDURES

1.   Obtain a blender.

2.   Obtain an inch square piece of the center of an onion and place in blender.

3.   Obtain a 100mL graduated cylinder and use it to measure 100mL of the  

      detergent/salt solution.  Add the solution to the blender.

4.   Obtain a strainer, coffee filter, and 400mL beaker.  Place coffee filter in the 

      strainer and place the strainer on top of the beaker.  

5.   Strain mixture by pouring the mixture from blender through strainer into 

      the beaker.

6.   Use the 100mL graduated cylinder to measure 25mL of the enzyme solution.

      Add solution to mixture (in beaker) and gently stir.

7.   Obtain a 10mL graduated cylinder, a test tube, and a test tube rack.  Place 

      6mL of the mixture (from the beaker) into the test tube.  Place test tube in 

      the test tube rack.

8.   Use the 10mL graduated cylinder to measure 6mL of ethanol.  SLOWLY 

      pour the ethanol down the side of the test tube.  You want the ethanol to 

      form a layer above the mixture layer.  Place the test tube in the test tube rack.

9.   Let mixture stand undisturbed for 3 minutes or until bubbling stops.

10. Obtain a glass stirring rod.  Swirl rod at the interface of the two layers to see 

      the DNA.  You have successfully extracted DNA from an onion!  Yeaaa!!!

ANALYSIS QUESTIONS

1.   What was the purpose of blending the onion?

2.   Why did we add the detergent/salt solution?

3.   What affect does the enzyme solution have on the mixture?

4.   What affect does the alcohol have on DNA?

5.   What does the DNA look like?
Onion DNA Extraction Lab

Purpose:

Procedures:

1.   Obtain a _____________.

2.   Obtain an _____ square piece of the center of an ______ and place in blender.

3.   Obtain a 100mL graduated cylinder and use it to measure _______ of the  

      ____________________________.  Add the solution to the blender.

4.   Obtain a strainer, coffee filter, and 400mL beaker.  Place ____________ in the 

      ___________ and place the strainer on top of the _____________.  

5.   Strain mixture by __________ the mixture from blender ________ the strainer 

      into the beaker.

6.   Use the 100mL graduated cylinder to measure 25mL of the enzyme 

      solution.  Add __________ to ____________ (in beaker) and gently ______.

7.   Obtain a 10mL graduated cylinder, a test tube, and a test tube rack.  Place 

      _____ of the mixture (from the beaker) into the __________.  Place test tube in 

      the test tube __________.

8.   Use the 10mL graduated cylinder to measure ________ of ethanol.  SLOWLY 

      pour the __________ down the side of the test tube.  You want the ethanol to 

      form a layer _________ the mixture layer.  Place the test tube in the test tube 

      rack.

9.   Let mixture stand undisturbed for ______________ or until bubbling stops.

10. Obtain a glass ______________.  Swirl the rod at the interface of the two 
      layers to see the _______.  You have successfully extracted _____ from an 
      _______!  __________!!!

Analysis Questions:

DNA EXTRATION 3: THYMUS EXTRACTION

PURPOSE

Extract DNA from Thymus.

MATERIALS

Thymus



Detergent solution

Enzyme solution


Blender

Ethanol



Glass stirring rod

 

Centrifuge tube


Centrifuge

10mL Graduated cylinder

100mL Graduated cylinder

Test tube rack


Salt solution

Buffer solution


400mL beaker

Micropipet



Pipet tips





PROCEDURES

1.   Obtain a blender.

2.   Obtain a 1 inch square piece of thymus and place in blender.

3.   Obtain a 100mL graduated cylinder and use it to measure 125mL of the  

      detergent solution.  Add the solution to the blender.

4.   Blend mixture for 1 minute or until the mixture is smooth.

5.   Obtain a 400mL beaker and place mixture into beaker. 

6.   Obtain a 10mL graduated and use it to measure 1mL of the mixture in 

      the beaker.  

7.   Obtain a centrifuge tube and place the 1mL mixture into the tube. 

8.   Use the 10mL graduated cylinder to measure 2mL of the salt solution.  Add 

      the salt solution to the centrifuge tube.

9.   Cap the centrifuge tube and shake for 2 minutes.

10. Place the centrifuge tube in centrifuge machine for 7 minutes.  Remember   

      the centrifuge machine must be balanced!

11. Carefully remove the centrifuge tube from the centrifuge machine.  You should see 

      two layer.  There is a liquid layer on top called the supernatant (this has the DNA in 

      it), and a pellet at the bottom.  

12. Obtain a micropipet with a new tip, a test tube, and a test tube rack.  

      Carefully pipet the liquid out of the centrifuge tube and place into the test 

      tube.

13. Use the 10mL graduated cylinder to measure 5mL of ethanol.  SLOWLY pour

      the ethanol down the side of the test tube.  The ethanol should form a layer 

      above the supernatant.  Place the test tube in the test tube rack.

14. Let the mixture sit undisturbed for 2 minutes.

15. Obtain a glass stirring rod and swirl the interface of the layers to see the DNA.

ANALYSIS QUESTIONS
1.   Why was a blender used?

2.   What does the detergent solution do to the mixture?  How does this 

      compare to what the salt solution does to the mixture?

3.   What does the buffer solution do?  What was used in the previous labs to do 

      this?

4.   Why is alcohol used at the end of the lab?

5.   Compare how the DNA looked from the thymus and the onion?

Thymus DNA Extraction Lab

Purpose:

Procedures:

1.   Obtain a ____________.

2.   Obtain a _________ square piece of __________ and place in ______________.

3.   Obtain a 100mL ____________________ and use it to measure _________ of the  

      _______________________________.  Add the solution to the _____________.

4.   Blend mixture for _____________ or until the mixture is ________________.

5.   Obtain a 400mL ____________ and place _______________ into beaker. 

6.   Obtain a ________________________ and use it to measure ____of the mixture 
      in the _______________.  

7.   Obtain a ____________________ and place the _________________ into the tube. 

8.   Use the 10mL graduated cylinder to measure _____ of the _________________.  

      Add the _____________________ to the _____________________.

9.  _______ the centrifuge tube and shake for ____________________.

10. Place the centrifuge tube in _____________ for _______________.  Remember   

      the centrifuge machine __________ be balanced!

11. Carefully remove the centrifuge tube from the centrifuge machine.  You 

      should see ____ layers.  There is a ______ layer on top called the supernatant 
      (this has the _______ in it), and a __________ at the bottom.  

12. Obtain a _________ with a new tip, a test tube, and a test tube rack.  

      Carefully ______ the liquid ____ of the centrifuge tube and place into the  

      ____________________________.

13. Use the 10mL _______________________ to measure ____ of ________.  SLOWLY    

      pour the ethanol down ________ of the test tube.  The ethanol should form a
      layer _________ the supernatant.  Place the test tube in the test tube rack.

14. Let the mixture sit undisturbed for _______________________.

15. Obtain a glass stirring rod and swirl the _____ of the layers to see the ______.

Analysis Questions:
Extraction Notes

Materials

Thymus can be obtained from a butcher shop.  It’s not always available, so talk to a shop a few weeks ahead of time.  Thymus can be cut into the size piece you want to use and frozen until it’s needed.  If thymus cannot be found liver can be used in its place, but must be fresh.  The “enzyme” used is just meat tenderizer powder.  If you do not have access to this fresh pineapple or papaya juice can be used in its place.  If you do not want to use the liquid detergent or make the detergent solution then 10% SDS (soldium dodecyl sulfate) can be used in its place (5g SDS w/ 50mL distilled water).  If a centrifuge is not available this step can be skipped from the thymus lab with good results.  If micropipet is not available a regular pipet can be used, or the supernatant can be carefully poured out.  Also 91%-99% rubbing alcohol can be used in place of ethanol.
Steps

Three key steps in this process

1. Cell must be lysed (broken open) to release the nucleus. (blender & detergent)
2. The nucleus must be lysed to release the DNA. (detergent)
3. DNA must be protected from enzymes that will degrade it. (salt)
4. DNA must be precipitated in alcohol. (ethonal)
Results

1. No DNA is seen

2. DNA is sheared (it has been broken down by enzymes) and appears fluffy.

3. DNA is extracted and looks like threads.

Onion Lab Solutions

Detergent/salt solution:

· 20mL detergent

· 20g non-iodized salt

· 180mL distilled water

5% meat tenderizer solution:
· 5g meat tenderizer

· 95mL distilled water

Thymus Lab Solutions

Buffer Solution:

· 57g granulated sugar

· 1 buffered aspirin

· 3g Epsom salts

· Add distilled water for a total of 500mL of solution.

10% Detergent Solution:

· 10mL palmolive detergent

· 90mL distilled water

Salt Solution:

· 29.2g non-iodized salt

· Add distilled water for a total of 250mL of solution.

DISORDER POSTER

Now that you have learned the basics about genetics it is time to become a genetic researcher!  You can use the given websites to research the necessary information, or any other reliable resource.  The grading sheet shows the categories that must be included in your poster.  You will orally present your poster the day the assignment is due and answer questions about the disorder.  Good luck researchers!
	Disorder Poster Grading Sheet



	Category


	Possible Points


	Points Received

	Name(s) of disorder

	5
	

	Cause of disorder


	10
	

	Symptoms of disorder


	10
	

	Picture of symptoms/disorder


	10
	

	Treatments currently used


	10
	

	Description of how RNAi may cure disorder


	20
	

	Organization of information


	10
	

	Presentation of information


	15
	

	Answering questions by audience


	10
	

	Total Points


	100
	


Genetic Counseling Skit

My baby boy, Keith, arrived home from the hospital on Christmas Eve.  From the moment I saw the sparkle in his eyes, I was convinced he wanted to be snug in his crib awaiting a visit from Santa Claus.  As a toddler, Keith was a happy, curious baby.  He would chirp his favorite sayings, “touch it, touch it” and “have it, have it.”  His outreached hands would excitedly grab the object of his fancy, and he would invariably put it in his mouth.  He would crawl into the laundry room just to taste our cat’s food.  He would cheerfully sing “I special, I special,” while riding in his car seat.

Preschool years brought to Keith big wheels, playing cowboys, and climbing trees.  Time passed quickly, and it wasn’t long before Keith was boarding the school bus to attend his first day of elementary school.  He begged for a karate outfit and the opportunity to take karate lessons.  Despite his enthusiasm when his lessons began, he just couldn’t keep up with his classmates because he would lose his balance.  The roller blades he received for his birthday sat unused in the corner of his room.  Balancing and steering his bicycle were dangerous-he would weave around on the sidewalks and on streets.  He started receiving poor marks in school for handwriting and for incomplete assignments.  Keith was trying hard, but his best efforts took a lot of time and produced below average results.  Try to imagine the concern I felt as this precious boy continued to stumble – and for no reason!

By third grade, he began showing signs of motor skill problems, and by the end of fifth grade, in 1997, he was diagnosed with a genetic disorder called Friedreich ataxia.  Fighting back tears, I listened to the neurologist as she told me that Keith’s physical capabilities would continue to slowly deteriorate.  Walking would eventually become dangerous, and he would be in a wheelchair by his late teens.  Aggressive scoliosis (curvature of the spine) would require major surgery to insert steel rods to hold his back straight.  His speech would become slurred, and his hearing and eyesight would slowly become impaired.  Diabetes would develop.  The heart condition called hypertrophic cardiomyopathy would shorten his life expectancy.

This is an example of what many parents face!  As experts of many genetic diseases you are going to replicate this interaction between parents and a genetic counselor.  You will be given a specific case to study.  Each member of the group is required to participate in the skit (speak).  The skit must be presented in front of the calss; however you may videotape your skit and present the tape.

Groups:  3 people: Genet Counselor, Parent 1, Parent 2

Grading:  The following information must be conveyed in the skit.  You must take the information given and relay the results of tests that have been done and any further tests that may need to be completed.  You need to give the causes of the disorder (how did this happen!).  The symptoms and problems that the disorder will cause, possible treatments, as well as advice for parents must be included as well.  Although the genetic counselor has a big role, the parents must ask questions to get this information!  If you were a parent how would you react to this news?  What questions might you have?  What would you want to know?  Make it as realistic as possible!

	Category


	Possible Points
	Points Earned

	Testing that was done & future testing


	10
	

	Causes of the disorder


	10
	

	Symptoms & issues caused by the disorder


	10
	

	Possible treatments


	10
	

	Advice for parents


	10
	


Genetic Expression: 
Controlling Tissue Differentiation
In this lab we will look at the effects of the hormones 3-Indoleacetic Acid (an auxin) and Rootone F (a cytokinin) on the genes that control tissue differentiation in callus. Hormones are produced by organisms and control such varied activities as growth, control of cell cycle, and reproduction. Many hormones have the ability to change the type of genes that are expressed with phenotypic consequences.  This control is a powerful tool to select plants for genetic engineering that demonstrate resistance to drought, salt stress, pathogens, harvesting techniques, and certain herbicides. 
Purpose: 

To observe the affects of hormones on gene expression through plant cell differentiation. 
Materials

Plant





3-Indoleacetic Acid
Test tubes with medium


Rootone F
sterile Petri dishes



distilled water
70 % ethanol



1.5 % NaClO (bleach)

sterile razor blade



pipettes

forceps




incubator

light source
Procedures
1.  The following four solutions (test groups) have been made:

1. 3-Indoleacetic Acid & Rootone F in a 2:1 concentration ratio

2. Rootone F only

3. 3-Indoleacetic Acid only

4. no treatment (control)

Obtain 4 test tubes with medium and label each test tube with the solution information.

2.  Prepare explant samples by cutting petiole segments 3 to 5 mm in length with a 
     sterile razor blade.  Select shoots from newly emerged leaves.
3.  Place explant on a paper towel and wash it with distilled water.

4.  Obtain 4 Petri dishes and place the following in them:

Petri dish 1: 70% ethanol 
Petri dish 2: 1.5% NaClO
Petri dish 3: distilled water

Petri dish 4: distilled water

    Place enough solution so that the explant will be completely covered!

5.  Using forceps place explant in Petri dish 1 for 60 seconds, then into Petri 

     dish 2 for 30 seconds.  Wash explant in Petri dishes 3 & 4.

6.  Using forceps place equal amounts of explant into each of the 4 test tubes

     you labeled from step 1.    

7.  Obtain 3 new sterile pipettes.  Use the pipettes to place the selected

     hormone onto the explant.  USE ONLY 1 PIPETTE FOR EACH HORMONE!
8.  Cover test tubes with aluminum foil and place them in a dark place.  We will leave 

     the plants in the dark for 3 weeks.
9.  After 3 weeks take off the aluminum foil and place the test tubes under the light 

     for a 16 hour photoperiod at 25-28ºC.

Data
Inspect cultures weekly and record the date, the length of the organ (roots, shoot, etc), and your observations in the following table.  Make sure you note when cell proliferation occurs, when the first organs appear, and how many of them grow.
	Data Table

	Date
	Length (cm²)
	Observations

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Analysis Questions
1.  What type of organ grew in each of the 4 Petri dishes?

2.  Do you think the hormones had any effect on what organ grew?  Explain.

3.  How do you think this may effect what farmers do to the plants they grow?

4.  Do you think this type of technology could hurt native plants?  Explain.
Genetic Expression (Plant Hormone) Notes

Differentiated cells in a plant usually do not divide, but can be experimentally induced to divide and to de-differentiation by extracting tissue pieces (explants) and placing them under sterile conditions on an appropriate culture medium that contains the necessary nutrients and additives.  The explants will develop into callus and later into random differentiation of vascular tissues (shoots or roots).  The addition of cytokinin and auxin are necessary for callus growth.  By manipulating the proportions of these two hormones, callus tissue can be induced to produce shoots, roots, or both resulting in a regenerated plant.  

In this lab we look at the effects of hormones (auxin and cytokinin) on the genes that control tissue differentiation in callus.  Hormones are produced by organisms and control such varied activities as growth, control of cell cycle, and reproduction.  Many hormones have the ability to change the type of genes that are expressed with phenotypic consequences.  Thus, they play an important role in cell differentiation.  It has been found that if the cytokinin-to-auxin ration is high, a certain cell is produced in the callus that gives rise to buds, stems, and leaves.  But, if the cytokinin-to-auxin ration is lowered root formation is favored.  By choosing the proper ratio, the callus may develop into a new plant.  This control is a powerful tool to select plants for genetic engineering that demonstrate resistance to drought, salt stress, pathogens, harvesting techniques, and certain herbicides.  

Materials
· Explant sample (African violet, Kalanchoe, Hosta)

· Sterile glass tubes (25mm x 150 mm) or Petri dishes (25mm x 100 mm)

· Culture tubes with medium – I used differentiation media.  

· Plant hormones Rootone F a cytokinin, and 3-Indoleacetic Acid an auxin in a 2:1 ration respectively.

· Incubator or equivalent (25-28ºC)

· Light source – Gro-Lux or equivalent (16 hour a day photoperiod)

· 70% ethanol 

· 1.5% NaClO (bleach)

Genetically Modified Food Debate

Description:

GM (Genetically Modified) foods are created when specific genes (such as herbicide resistance) are inserted into the genome of a plant.  In this assignment you will debate whether GM food should be created and sold to consumers.  The affirmative side believes that GM food should be created and sold.  The negative side believes it should not be created and sold.  You will work as teams of 3 people and will be graded as a group.  This means you are only as strong as your weakest link.  Be sure you work together and that all members of the team have adequate background of the position and arguments that will be proposed.  This will be a tag-team debate, meaning each member will debate for 1 minute then tag a team member to take their place in the debate.

Rules:

1.  Challenges should not be personal or insulting.

2.  Opening statements should not mention negative arguments (this is for the rebuttal 
     segment).

3.  Each speaker is accountable for the team position statements and research. 

     Each speaker should be able to defend the team position.

4.  Arguments challenged during rebuttal must be part of the previous statements 
     made by opponents.

5.  Use appropriate vocal and body language.  

Debate Agenda:

1.  Affirmative Opening Speech

Speech should be 3 minutes long and should outline your team’s 


position and the arguments/solution you will be proposing.

2.  Negative Opening Speech

Speech should be 3 minutes long and should outline your team’s 


position and the arguments/solution you will be proposing.

3.  Affirmative Speech 1

Speech should be 6 minutes long and should state your team’s 


arguments citing examples and facts to support your arguments.  

4.  Negative Speech 1 & Rebuttal

Speech should be 6 minutes long and should state your team’s 


arguments citing examples and facts to support your arguments. 


Rebuttal (challenge) of the arguments presented by the affirmative team 


should be included in this segment of your speech.

5.  Affirmative Rebuttal

Rebuttal (challenge) of the arguments presented by the negative team.

6.  Negative Summation

Closing statements reaffirming your arguments.

7.  Affirmative Summation

Closing statements reaffirming your arguments.

Grading Chart:

	Category


	Possible Points
	Points Received

	Organization & Clarity

  -viewpoints and responses are outlined both clearly and orderly


	20
	

	Use of Arguments

  -reasons are given to support viewpoints


	20
	

	Use of Examples and Fact

  -examples and facts are used to support viewpoints


	20
	

	Use of Rebuttal

  -arguments made by opposing team are responded to and dealt with effectively 


	20
	

	Presentation Style

  -speakers use an appropriate style to get viewpoints across


	10
	

	Teamwork

  -all members participate and work together during debate


	10
	

	Total


	100
	


Genetically Modified Food Help Sheet

Terms:

Affirmative or Pro = the positive side of the debate that supports the resolution statement

Negative or Con - the side of the debate that is against the affirmative position
Argument = a position or statement of opinion to be supported                                                                                          
Rebuttal = questions to challenge points made by opposition
Summation = conclusion, the last appeal to the audience/jury

Strategies:

1.   Know your opponents position as well as your own so you will not be

      surprised by their arguments.

2.   If you don’t want to debate a specific point, don’t bring it up.

3.   Don’t get mad – get even through use of logic!

4.   Control the floor when it’s your turn.  Don not ask open ended

      questions.

5.   Appear to be listening sympathetically – then devastate the other side

      with your logical attack.

6.   Speak with passion and intensity…get the judges on your side.

7.   Chose your experts and sources wisely.

8.   Take time to read or quote sources exactly.

9.   Use short tales or famous quotes when possible.  Save the best one 

      for the summation.

10. Stand and walk around when you speak.  It’s impressive and can 

      intimidate your opponent.  

11. Don’t overuse any one strategy.

12. Don’t say “I don’t know” or “You’re right” with out following it up 

      with a redirecting statement.  An example would be “That may be true,

      but have you ever though about….”

Biotechnology: Restriction Endonucleases

Introduction

We now have the biotechnology to take sections of DNA from one organism and put it into the DNA of a completely unrelated organism, even an organism that belongs to another kingdom.  For instance, human genes have been spliced into the DNA of bacteria, which causes the bacteria to produce valuable human proteins, such as insulin, used to treat diabetes.

In the 1970s, it was found that certain enzymes produced by bacteria were able to cut DNA molecules at specific locations, depending on their sequences of nucleic acids.  These enzymes are called restriction endonucleases and cut only at their specified sequences.  For instance, the enzyme called HindIII recognizes the following sequence and cuts everywhere on a DNA molecule that it “sees” the indicated sequence
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A second restriction endonuclease is EcoRI.  It cuts as follows:
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A third restriction endonuclease is BamHI.  It cuts as indicated:
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Over 400 restriction endonucleases have been isolated from bacteria.  They serve as a chemical defense shield from invading viruses, allowing them to chop up the viral DNA, killing them.  For biologists, it gives us molecular “scissors” with which we can cut DNA at specific locations.

When we cut a DNA molecule using restriction endonucleases each place where a DNA molecule was cut results in a “sticky end” that wants to get back together with a matching DNA sequence.  If we mix cut DNA molecules together with matching sticky ends, then add an enzyme called ligase, the sticky ends will bond.

So, why would we want to cut DNA up at specific places?  Because, it allows us to obtain certain sections of DNA.  Once we have these sections, we can combine them with other cut pieces of DNA to make new DNA combinations, which is a process called recombinant DNA.  These sections may then be inserted into target cells (such as bacteria).  IF the section of DNA contains a gene of interest (GOI), then the GOI may be made to function inside the target cell to produce a useful product, as in the splicing of a GOI into a bacterium to produce insulin.  GOIs have also been spliced into plants and animals used in agriculture to improve quality, yields and to grow in harsh environments.  GOIs are now also being spliced into harmless viruses that can then “infect” humans, incorporating the GOIs into human DNA, curing genetic disease.

Unlike the cells of plants and animals, bacteria have circular DNA.  This DNA codes for most of the life functions of a bacterium.  Many bacteria have a second piece of DNA called the plasmid.  The plasmid is much smaller but is also circular and codes only fro antibiotic resistance and a few other things.

Biologists grow bacterial cultures in a kind of soup called nutrient broth or on plates called nutrient agar plates.  Once enough bacteria are grown, we can destroy the cell walls of the bacteria and harvest their plasmids.  We then isolate GOIs from target organisms and mix the GOIs with the plasmids.  Adding specific endonucleases cuts the target organism’s DNA to either side of the GOI, cuts open the plasmids, and creates sticky ends in the GOIs and in the plasmids.  Adding ligase causes at least some GOIs to recombine into the plasmids.  We can then add the plasmids to new bacterial cultures.  

How do we know which bacteria take in the plasmids?  Before we added the GOI, we splice into the plasmids genes that give bacteria resistance to various antibiotics such as ampicillin, tetracycline and kanamycin.  We then grow our bacteria on culture dishes containing these antibiotics.  The bacteria that grow there have obviously taken in the plasmids and should also contain the GOI.
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Biotechnology: Restriction Endonucleases

Purpose:  

Gain a better understanding of how recombinant DNA works through modeling the process by making a paper GOI and plasmid, cutting the GOI and plasmid with model endonucleases and recombining the GOI and plasmid with model ligase.

Material:
Cell DNA




Scissors

Plasmid




Tape

Restriction endonucleases

Procedures:

1. Obtain one “Cell DNA” sheet, one “Plasmid” sheet, and a set of restriction endonucleases.  Also obtain a pair of scissors and tape.

2. Cut the “Cell DNA” sheet into strips along the dotted lines, keeping track of which is labeled 1, 2, 3, 4, 5 and 6.  Once the DNA strips are cut out, tape them together.  Tape strip 2 to the bottom of strip 1.  Tape strip 3 to the bottom of strip 2, and so forth.

3. Cur the “Plasmid” sheet along the lines into six strips.  Join each of these neatly together with tape.  Then tape the ends together so that you have a piece of circular DNA.

4. Examine your endonucleases.  Your goal is to select the one or two endonucleases that will open the plasmid up and cut the GOI from the cell DNA (the GOI is the region that has vertical stripes).  You do not want to cut anywhere within the GOI.  You also do not want to cut any of the vertically-striped regions on the plasmid!  But remember that a restriction endonuclease will cut everywhere its designated sequence appears!  So be careful which one(s) you use!

5. Once you have decided which endonuclease(s) you are going to use, go up and down both the “Cell DNA” and the “Plasmid” and cut EVERYWHERE the corresponding pattern appears.  Once you have sticky ends formed, see if the sticky ends of the “Cell DNA” will combine with the sticky ends of the “Plasmid.”  Use ligase (tape) to join the sticky ends together. (If the plasmid & cell DNA do not combine you used the wrong endonuclease(s)…try again!)

6. When you have finished creating your recombinant DNA model, show it to your instructor.  Make sure you are able to state which endonuclease(s) you used!

7. Place the restriction endonucleases back into the envelope.  Clean up your area and put everything back where you got it from.  Put trash in trashcan.
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 Restriction Endonucleases
Genetically Modified Food Debate

Description:

GM (Genetically Modified) foods are created when specific genes (such as herbicide resistance) are inserted into the genome of a plant.  In this assignment you will debate whether GM food should be created and sold to consumers.  The affirmative side believes that GM food should be created and sold.  The negative side believes it should not be created and sold.  You will work as teams of 3 people and will be graded as a group.  This means you are only as strong as your weakest link.  Be sure you work together and that all members of the team have adequate background of the position and arguments that will be proposed.  This will be a tag-team debate, meaning each member will debate for 1 minute then tag a team member to take their place in the debate.

Rules:

1.  Challenges should not be personal or insulting.

2.  Opening statements should not mention negative arguments (this is for the rebuttal 
     segment).

3.  Each speaker is accountable for the team position statements and research. 

     Each speaker should be able to defend the team position.

4.  Arguments challenged during rebuttal must be part of the previous statements 
     made by opponents.

5.  Use appropriate vocal and body language.  

Debate Agenda:

1.  Affirmative Opening Speech

Speech should be 3 minutes long and should outline your team’s 


position and the arguments/solution you will be proposing.

2.  Negative Opening Speech

Speech should be 3 minutes long and should outline your team’s 


position and the arguments/solution you will be proposing.

3.  Affirmative Speech 1

Speech should be 6 minutes long and should state your team’s 


arguments citing examples and facts to support your arguments.  

4.  Negative Speech 1 & Rebuttal

Speech should be 6 minutes long and should state your team’s 


arguments citing examples and facts to support your arguments. 


Rebuttal (challenge) of the arguments presented by the affirmative team 


should be included in this segment of your speech.

5.  Affirmative Rebuttal

Rebuttal (challenge) of the arguments presented by the negative team.

6.  Negative Summation

Closing statements reaffirming your arguments.

7.  Affirmative Summation

Closing statements reaffirming your arguments.

Grading Chart:

	Category


	Possible Points
	Points Received

	Organization & Clarity

  -viewpoints and responses are outlined both clearly and orderly


	20
	

	Use of Arguments

  -reasons are given to support viewpoints


	20
	

	Use of Examples and Fact

  -examples and facts are used to support viewpoints


	20
	

	Use of Rebuttal

  -arguments made by opposing team are responded to and dealt with effectively 


	20
	

	Presentation Style

  -speakers use an appropriate style to get viewpoints across


	10
	

	Teamwork

  -all members participate and work together during debate


	10
	

	Total


	100
	


	                                                                                                                    RNAi Disorders

	Disorder
	Description
	                                                                  Websites



	Huntington’s Disease
	Loss of brain cells.
	http://www.ninds.nih.gov/disorders/huntington/huntington.htm
http://www.mayoclinic.com/health/huntingtons-disease/DS00401
http://www.wemove.org/hd/


	Oncogenes
	Cancer promoting genes.
	http://www.cancer.org/docroot/ETO/content/ETO_1_4x_oncogenes_and_tumor_suppressor_genes.asp
http://www.scq.ubc.ca/?p=365
http://www.cancer.org/docroot/CRI/content/CRI_2_4_3X_What_are_the_signs_and_symptoms_of_cancer.asp


	Hepatitis
	Liver diseases.
	http://www.kidshealth.org/teen/infections/stds/hepatitis.html
http://www.nlm.nih.gov/medlineplus/hepatitis.html
http://www.4woman.gov/faq/hepatitis.htm


	Charcot-Marie-Tooth Disease
	Weakness in leg & arm muscles.
	http://www.ninds.nih.gov/disorders/charcot_marie_tooth/detail_charcot_marie_tooth.htm
http://www.mda.org/disease/cmt.html
http://www.mdausa.org/publications/fa-cmt.html


	Cystic Fibrosis
	Thick mucus in lungs.
	http://www.cff.org/AboutCF/
http://www.nlm.nih.gov/medlineplus/cysticfibrosis.html
http://ghr.nlm.nih.gov/condition=cysticfibrosis


	HIV
	Autoimmune disease
	http://www.hiv.com/
http://www.kidshealth.org/teen/infections/stds/std_hiv.html
http://www.medicinenet.com/human_immunodeficiency_virus_hiv_aids/article.htm


	Marfan Syndrome
	Defective connective tissue.
	http://www.marfan.org/nmf/GetContentRequestHandler.do?menu_item_id=2
http://www.americanheart.org/presenter.jhtml?identifier=4672
http://www.medicinenet.com/marfan_syndrome/article.htm


	Duchenne Muscular Atrophy
	Loss of skeletal muscles.
	http://children.webmd.com/Muscular-Dystrophy-Duchenne
http://www.umm.edu/nervous/duchenne.htm
http://www.nmdinfo.net/disease_deatails.php?id=52
http://www.avicenagroup.com/products/pharmaceuticals/dmd.php


	Spinal Muscular Atrophy
	Loss of muscle movement.
	http://www.fsma.org/booklet.shtml
http://www.smafoundation.org/faq.asp
http://www.ninds.nih.gov/disorders/sma/sma.htm


	Fragile X Syndrome
	Mental impairment & autism.
	http://www.fraxa.org/aboutFX.aspx
http://www.medicinenet.com/fragile_x_syndrome/article.htm
http://www.nichd.nih.gov/health/topics/fragile_x_syndrome.cfm


	Alzheimer’s Disease
	Loss of memory & ability to learn.
	http://www.alz.org/alzheimers_disease_what_is_alzheimers.asp
http://www.ninds.nih.gov/disorders/alzheimersdisease/alzheimersdisease.htm
http://www.nlm.nih.gov/medlineplus/alzheimersdisease.html


	Parkinson’s Disease
	Death of brain cells.
	http://www.parkinson.org/NETCOMMUNITY/Page.aspx?&pid=225&srcid=201
http://www.nlm.nih.gov/medlineplus/parkinsonsdisease.html
http://www.ninds.nih.gov/disorders/parkinsons_disease/parkinsons_disease.htm


	Respiratory Syncytial Virus
	Causes bronchitis & pneumonia.
	http://www.cdc.gov/ncidod/dvrd/revb/respiratory/rsvfeat.htm
http://www.rsvinfo.com/index.html
http://www.kidshealth.org/parent/infections/bacterial_viral/rsv.html


	Sjogren’s Syndrome
	Autoimmune

Disorder.
	http://www.sjogrens.org/syndrome/
http://www.medicinenet.com/sjogrens_syndrome/article.htm
http://www.ninds.nih.gov/disorders/sjogrens/sjogrens.htm


	Macular Degeneration of the Retina
	Decrease and/or loss of vision.
	http://www.nlm.nih.gov/medlineplus/ency/article/001000.htm
http://www.avclinic.com/MacularDegeneration.htm
http://www.healthatoz.com/healthatoz/Atoz/common/standard/transform.jsp?requestURI=/healthatoz/Atoz/ency/macular_degeneration.jsp


	Glaucoma
	Optic nerve damage.
	http://www.glaucoma.org/learn/
http://www.nlm.nih.gov/medlineplus/glaucoma.html
http://www.nei.nih.gov/health/glaucoma/glaucoma_facts.asp


	Oppenheim.Dystonia
	Brain does not control movement correctly.
	http://www.wemove.org/dys/dys_ddyt1.html
http://www.dystonia-europe.org/europe/Article_David_Marsden_2_03.htm
http://www.dystonia-foundation.org/pages/more_info/61.php


	Diabetic Retinopathy
	Damage to blood vessels in retina.
	http://www.nei.nih.gov/health/diabetic/retinopathy.asp
http://www.stlukeseye.com/Conditions/DiabeticRetinopathy.asp
http://www.mayoclinic.com/health/diabetic-retinopathy/DS00447


	Ewing’s Sarcoma
	Bone cancer.
	http://www.cancerindex.org/ccw/guide2e.htm
http://www.cancerbackup.org.uk/Cancertype/Childrenscancers/Typesofchildrenscancers/Ewingssarcoma
http://www.nlm.nih.gov/medlineplus/ency/article/001302.htm


	Amyotrophic Lateral Sclerosis
	Loss of movement.
	http://www.ninds.nih.gov/disorders/amyotrophiclateralsclerosis/detail_amyotrophiclateralsclerosis.htm
http://www.nlm.nih.gov/medlineplus/amyotrophiclateralsclerosis.html
http://www.mayoclinic.com/health/amyotrophic-lateral-sclerosis/DS00359


	RNAi
	
	http://www.ambion.com/techlib/resources/RNAi/overview/index.html
http://www.newscientist.com/article.ns?id=dn3369
http://www.stanford.edu/group/hopes/treatmts/pbuildup/h2.html
http://www.wired.com/medtech/health/news/2005/09/68656
http://www.clontech.com/support/tools.asp?product_tool_id=54277&tool_id=54318



