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DNA Isolation lab 
DNA, or deoxyribonucleic acid, is the set of molecular instructions for building and 

running any organism.  It is the genetic information to direct all cell activities. 

Remember, you are basically built of, and run, by proteins! DNA, for the most part, 

makes up the chromosomes of cells of all living things.  It can be found in the nucleus 

of most living things.  Watson and Crick were the first scientists to describe the 

structure of DNA as a double helix. 

 

Pre-lab questions:   

•••• Where in the cell is the DNA located? (Specifically) 

Nucleus of the Cell 
•••• What does the term DNA stand for? 

Deoxyribonucleic Acid 
•••• Why is DNA important? (What does it have in it that's important?) 

DNA is made up of your genes that code for your traits. 
•••• What molecule does DNA "code" for (it is the directions to make what)? 

DNA “codes” for proteins. 
Background:   

There are four basic steps of DNA extraction. 

The cell must be lysed (broken open) to release the nucleus.  The nucleus (if present) 

must also be opened to release DNA.  DNA must be protected from enzymes (special 

proteins) that will damage it.  Once the DNA is released, it must then be transformed 

into a visible form.  This is called precipitation and is done the use of cold alcohol.   

 

In order for the cell to be lysed, the lipid (fatty) molecules in the cell and nuclear 

membranes must be broken down. A detergent, salt solution and shaking accomplish 

this. Remember the commercial, “Dawn takes grease out of the way?”  Heat could be 

used.  However, it would destroy the enzymes, as well as the DNA--that is why a 

detergent and a salt solution are used.  

 

Remember that DNA is supposed to stay in the nucleus.  Enzymes will break down 

DNA if it is detected outside the nucleus. WHY DO YOU THINK THAT WOULD 

HAPPEN?  Finally, the ethanol is used to solidify the DNA. In water, the DNA will go 

back to a liquid form, meaning DNA is soluble in water. When it is in ethanol, it uncoils 

and precipitates (becomes a solid) leaving behind the other cell components that are 

not soluble in ethanol. 
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Materials 

Plastic Drinking Cup 

Large Test Tube      Tap Water, 10 mL 

Sodium Chloride Solution (8%), 20 drops  Ethyl Alcohol (95%), 5 mL 

Liquid Dishwashing Detergent (25%), 20 drops 

Test Tube Rack 

 

Procedure 

1.  Add 1 mL (20 drops) of 8% sodium chloride solution to the large test tube.  Set 

the test tube aside in the test tube rack. 

 

2.  Pour 10 mL of fresh tape water or bottled water into a clean plastic drinking cup. 

 

3.  Put the 10 mL of water in your mouth and swirl 

the water around for at least 30 seconds.  Spit the 

water back into the plastic cup. 

 

 

 

 

4.  Pour several mLs of the plastic cup water into the test tube containing the sodium 

chloride solution from step 1. 

 

5.  Add 1 mL (20 drops) of the 25% liquid dishwashing detergent solution to the 

mixture in the test tube. 

 

6.  Stopper the test tube with your thumb and mix the contents of 

the tube gently by inverting the test tube several times.  Do not 

shake the tube. 

 

 

7.  Holding the tube at a slight angle, carefully add about 5 mL of 

the 95% ethyl alcohol down the side of the test tube so that it 

forms a layer over the mixture in the test tube. 

 

 

 

8.  Hold the test tube upright for one minute and observe what 

happens at the interface between the ethyl alcohol and the 

mixture. 
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Lab Analysis 
 

1. Draw a neat diagram that accurately shows the test tube, the sodium chloride 

water/detergent layer, the ethanol layer, and the DNA.  Label each of these 

items. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. What does your DNA look like? 

Answers will vary.  May include: 

• Cob webs 

• Cotton threads 

• “goop” 
 

3. Why does swirling the water in your mouth and spitting it back into the cup 

important?  What are you trying to collect? 

• Collects cheek cells 
 

4. For this extraction to work, you have to add detergent to the mixture.  The 

detergent helps break down fat.  Why might this be necessary for the 

extraction to work? (Think back to the cell unit – what cell part was made of 

fats/lipids?) 

• Soap breaks apart fat molecules.  Cell membranes (and nuclear 

membranes) are made of a “lipid bilayer”.  Soap breaks down 

membranes releasing contents of cell. 
 

5. What does the ethanol do to DNA?  (Think about what happened when you 

added ethanol to your spit solution.) 

• Ethanol helps to precipitate DNA.  DNA “shies” away from ethanol 

making it visible. 

Ethanol 

DNA 

Sodium chloride/detergent 
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6. If we were to extract DNA from a banana, what would it look like?  Explain 

your reasoning. 

• DNA of a banana would look like human DNA.  All DNA is made of 

the same material (deoxyribose, phosphate, and nitrogen bases). 

 

 

7. Now that you have some DNA extracted, could you use a microscope to view 

the DNA double helix structure?  Why or why not? 

• No, you would not be able to see the DNA double helix.  The helix 

is too small to see under the microscope. 

 

 

 

8. Why would anyone want to extract DNA? 

• Answers will vary. 
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Protein Detection Lab 

 
We have been learning about proteins and their structure.  Remember that the 

monomers for proteins are amino acids connected by peptide bonds.  The general 

formula for an amino acid is given below: 

 

 

 

 

 

 

 

 

 

 

 

 

When amino acids are connected, they form proteins that have functions such as 

transporting oxygen in the blood, digesting food, and signaling a cell to undergo 

mitosis. 

 

In order to detect whether or not a substance is made of protein, we are going to use 

a chemical called Biuret solution.  Biuret solution reacts with peptide bonds in 

proteins to form a purple color.  The amount of purple color formed is directly 

proportional to the quantity of protein in your sample.   

 

Procedure 

 
1. Obtain the following items for each lab table: 

• 8 test tubes 

• a test tube rack 

• masking tape 

• one marker 

 

2. Label each of the test tubes 1-8.  Write your initials on the tape as well. 

 

3. Add 20 drops (1 squirt) of each of the items listed in the chart. 
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TUBE SAMPLE 

COLOR 

BEFORE 

BIURET 

FINAL COLOR  
PROTEIN 

PRESENT? 

1 
  

 Water  
 

   

2 Amino acids 
 

   

3 Sugar 
 

   

4 
Body 

Building Mix 

   

5 Gelatin 
 

   

6 Soda 
 

   

7 
Diet Soda 

 

   

 

8 
 

Egg/Albumin    

 

5. Record the colors of the samples. 

 

6. Add 2 mL of Biuret solution to each of the tubes. 

 

7. Allow test tubes to sit in rack for 2-3 minutes. 

 

8. Record the colors of the samples. 

 

9. Answer the post-lab questions. 

 

Post-Lab Questions 

 
1. What are the building blocks of proteins called? 
 

• Amino Acids 
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2. What are the 5 parts that make up an amino acid? 

 

 a. Carbon  b. amine group  e.      variable (R) group 

 
 

 c. Hydrogen  d. acid group      
 

 

3. Why didn’t the water and sugar samples turn purple after adding Biuret 

solution? 

• There were no peptide bonds present in sugar and water indicating 

that there were no proteins in those solutions. 

 

 

 

4. Our muscles are made of proteins called actin and myosin.  These proteins work 

together to allow muscles to contract.  As a result, we use our muscles to do lots of 

work.  Why would the body building mix contain amino acids? 

• Amino acids are used to build proteins; muscles are made of 

proteins.  Body building mix should help to build muscles. 

 

 

 

5. Gelatin also tested positive for amino acids.  Gelatin is a jelly-like substance 

used as a thickener in Jell-O and other food products.  Use the internet to find what 

gelatin is made from.  Be sure to cite your sources. 

 

• Gelatin is a protein extracted from the collagen from animal skin and 

bones.  Collagen is converted to gelatin by boiling. 

 

 

Source used:__________________________________________________ 

 

 

6. You decide to test collagen for the presence of proteins using Biuret solution.  

What color would this reaction turn? 

• This reaction should turn purple. 
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7. In the space below, draw two amino acids linked together.  Use an arrow to 

point at and label each of the following:  amine group, the acid group, and the peptide 
bond.  

Amine Group Peptide Bond 
Acid Group 
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HW: DNA REPLICATION (use text book pg. 234 – 236) 

1. DNA replication is a lot like making a copy. In this analogy, name the real, cellular 

part that corresponds to each of the following: 

A. photocopier –  

• DNA Polymerase 

B. original paper to be copied –  

• Original DNA 

C. Ink, paper, and other supplies –  

• “free” nucleotides 

2. Draw the steps of DNA replication in the space below using the original strand 

given.   

 

3. In the diagram above label: original strand, copied strand, bases, and hydrogen 
bonds. 

 

4. In September, we learned about cell division. In terms of the cell cycle, when do 

cells replicate DNA? 

• Interphase 
 

5. In a human cell, how long does DNA replication take? 

• About four hours 

6. Do your cells make mistakes when copying DNA? 

• Yes 

 

  

Original Strand 

Copied Strand 
Hydrogen Bonds 
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7. Why are DNA replication mistakes serious? 

• Mistakes are serious because each cell must have the correct 

DNA to function properly.   
 

8. Do cells have a way of correcting mistakes? If so, how? 

• Yes, cells do have a way of correcting mistakes.  Repair enzymes 

“proofread” the new DNA and remove incorrect bases.  These are 

then replaced with the correct bases. 

 

9. At the end of human DNA replication, how many mistakes on average would there 

be? 

• One in one billion nucleotides. 

 

10. At the end of DNA replication, cells receive a signal which tells them to stop 

copying DNA. Why is it important that a code for stopping DNA replication be 

included as part of the cell cycle? 

• Lack of a stop signal would result in the production of excess 

copies of the DNA molecules.  Each cell must have the proper 

number of DNA molecules to function. 
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GENETIC DISORDER RESEARCH PACKET PART VI  

 

My assigned genetic disorder is      

 
Answer in complete sentences. Be sure to attach a copy of your references to 
the homework packet. 
 

GENETIC DISORDER PROJECT ASSIGNMENT #6 –  

 

Determining if someone has a genetic disorder is also called a diagnosis. How a doctor 

would diagnose a genetic disorder depends on the type of genetic disorder for which 

they are looking. In some cases, a doctor might order a test that looks at the DNA. 

Such tests include ones that sequence the DNA (look at the order of the nucleotides 

in that gene) or analyze the type of mutation that is present. One particular test that 

you may come across is abbreviated FISH which stands for Fluorescent In Situ 
Hybridization in which “glow-in-the-dark” DNA looks for mutated sequences of DNA 

which can then be analyzed by a fluorescent microscope. In other gene disorders, the 

doctor might use an analyte test to look at the type of protein that is being made (or 

not being made). 

 

What to test for is one thing. When to test is something totally different. Some tests can 

be done before a person is born. For example, In Preimplantation Diagnosis, eggs are 

removed from the mother and fertilized by the father’s sperm in a dish. The fertilized 

eggs are then analyzed to determine their genetics. The fertilized eggs with the desired 

characteristics are then re-implanted into the mother’s uterus where they will remain 

until birth. Prenatal diagnosis is a test which can be done when the baby is still a fetus. 

This test analyzes either cells from the fetus in the amniotic fluid (this fluid surrounds 

the fetus while still in the uterus) or analyzes proteins from the fetus found in the 

mother’s blood. This type of testing can be helpful in determining if there are treatments 

that need to be given even before the baby is born.  

 

Some tests take place after birth. Newborn screening takes place immediately after 

birth when the baby’s heel is pricked and the blood collected on a card. It is state law in 

Wisconsin that the DNA from this blood be analyzed for over 48 different genetic 

disorders. Carrier testing can be used if you or your partner has a family history of a 

genetic disorder. This type of testing can be done before you decide to have children. 

Finding out that you and your partner carry a recessive gene may influence your decision 

to have children.  

 

Due      
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Answer the following questions based on the background paragraphs: 

1. List the name of two tests that would analyze someone’s DNA. 

 

A.  DNA Sequencing    or FISH Analysis 

 

B.  Mutation Analysis 

 

 

2. List the name of a test that would analyze the protein coded for by someone’s 

DNA. 

 

Test name – Analyte Test 

 

 

 

3. What type of test would determine the genetics of a person before the fertilized 

egg is placed into a mother’s uterus? 

• Preimplantation Testing 

 

4. What type of test would be able to determine someone’s genetics while they are in 

the mother, but before they are born? 

• Prenatal Testing 

 

5. Can we analyze someone’s DNA after they are born? 

• Yes. (Carrier Testing, Diagnostic Testing, etc.) 

 

6. Go to www.genetests.org and click on Gene Reviews at the top of the page. Type in 

the full name of your assigned genetic disorder. To find the types of tests 

available and when those tests might be performed, click on the purple “Testing” 

box. You should see a range of different tests available some of which may include 

the tests described on the previous page. 

 

Is testing available for your assigned genetic disorder? If so, what type of test 

could be used and when could this test be done? You may need to click on links to 

that type of testing to learn more about it. 

 

Type of test available –  

     Answers will vary. 
When performed –  

 

OVER 



  14 

7. If there were a test available (or even if there wasn’t), would you have this test 

done? “This isn’t in my family” is not a valid response. Be sure to explain your 

response. 

 

 

Answers will vary. 
 

 

 

 

 

8. If the answer to this test was “Yes you could pass this disorder to your kids”, 

would you still choose to have children? Explain. 

 

Answers will vary. 
 


