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DNA Lab

Instructions: Answer the questions below, based on Experiment 1.


Experiment 1 –Agarose Gel Electrophoresis of DNA Fragments

	
	Lane #

	DNA Ladder
	1
	Mother
	2
	Child
	3
	Alleged Father #1
	4
	Alleged Father #2
	5


1. Record the distances traveledby the bands in the DNA Ladder in the following table.  Remember, smaller fragments travel farther than longer ones, so the uppermost band will be the 1,000 bp fragments while the lowest band will be the 50 bp fragments.

	Band
	Distance (mm)

	50 bp
	89mm
	100 bp
	73mm

	150 bp
	68mm
	200 bp
	61mm
	250 bp
	56mm
	300 bp
	52mm
	400 bp
	49mm
	500 bp
	44mm
	600 bp
	41mm
	700 bp
	38mm
	800 bp
	36mm
	900 bp
	33mm
	1000bp
	31mm




2. The DNA fragments from each subject contain two inherited alleles.  There should be two bands in each lane, one representing the allele inherited from the subject's father and one inherited from the subject's mother.

Record the distances traveled by each band in each lane and estimate their sizes based on your DNA Ladder table above.

	[bookmark: ColumnTitle]
	Distance (mm)
	Size (bp)

	Mother: Band 1
	35 mm	820bp
	Mother: Band 2
	54mm	244bp
	Child: Band 1
	35mm	820bp
	Child: Band 2
	40mm	640bp
	Alleged Father #1: Band 1
	38 mm	705 bp
	Alleged Father #1: Band 2
	41 mm	600 bp
	Alleged Father #2: Band 1
	43 mm	610 bp
	[bookmark: RowTitle]Alleged Father #2: Band 2
	53 mm	289 bp




DNA Journal

Instructions: Answer the questions below, based on Experiment 1.


1. Describe the structure of a DNA molecule.

DNA has a double helix structure that has a sugar-phosphate molecules. The phosphate groups are joined to the sugars by a bond. 

2. What unit of measurement is used to measure the length of a DNA molecule?

Cairns

3. What is a gene?

A gene is a unit of DNA located on a chromosome that controls the development of one or mere traits which is capable of being inherited from parents to offspring. 

4. What is a variable tandem repeat?  

Tandem repeat refers to a condition in a DNA in which a pattern of one or more nucleotides is repeated in such a way that the repetitions are directly adjacent to each other. 

5. Why must you use restriction enzymes in a DNA fingerprinting experiment?

The restricted enzymes are good at enabling comparison between DNA fragments. Additionally, the restricted enzymes attach to DNA and are activated by restriction because they are capable of hydrolyzing and destroying bonds between nucleotides. More importantly, the restricted enzymes prevent entry of bacteria in the DNA fragments.

6. What is the purpose of the polymerase chain reaction?

The polymerase chain reaction is used for the amplification of a given segment of DNA by making numerous copies of a specific DNA fragment to allow detection and identification of gene sequences.  

7. How does gel electrophoresis separate DNA fragments?

The gel electrophoresis separates DNA fragments by pulling the fragments through the gel immediately after the DNA sample are loaded into wells. The DNA fragments are negatively charged and hence they move towards the positive electrode.  

8. What purpose does the DNA ladder serve in this lab experiment?

The DNA ladder is a set of standards used to identify the approximate size of a molecule run on a gel in the electrophoresis and thus tell the weight of the bands. 

9. The child inherited one of her alleles from her mother. Which band is it? Identify it by its size in base pairs (bp).  This band is not present in either alleged father.

The child inherited 575 bp from the father. 

10. The child inherited her other allele from her father.  Which band is it?  Identify it by its size in base pairs (bp).  

41 mm whose band values is 600 bp

11. Does either of the alleged fathers have a band matching the child's second band (not the one inherited from the mother)?

Yes, alleged father #2 matches the second child’s band. 

12. If there are no other suspected fathers, can you conclude which man is the child's biological father from this test?

In the case where there are no other suspected fathers, alleged father #2 becomes is the biological father of the child as per the test. 
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