Name _________________________

Date______________ Period_____

DNA Extraction Virtual Lab (teachers notes)

Overview

DNA is extracted from human cells for a variety of reasons. With a pure sample of DNA you can test a newborn for a genetic disease, analyze forensic evidence, or study a gene involved in cancer. In this lesson, students learn about the process of extracting and analyzing DNA from a living organism.  

Objectives

· Understand the structure and shape of the DNA molecule.
· Understand what recombinant DNA is and how it is made.

· Understand the process of “DNA fingerprinting” and the equipment invovled.
Suggested Time

· One class period as a small group lab or a teacher lead demonstration.
Multimedia Resources

· DNA Extraction Virtual Lab
Before the Lesson

· Review Genes, Chromosomes, and DNA structure
The Lesson

Part I: Introduction to Coevolution

1. Have students watch access the above website. 
2. Have the students follow the steps in order.
3. Take the time to discuss with your class how this the process works during each step explaining the reasoning, techniques and equipment evolved 

4. The demonstration/lab by asking the students to think of other examples of how this process could be used. 

Teacher’s Guide: DNA (split-pea) Extraction

	CA State Standards (7th Grade Life Science)

Genetics
2. A typical cell of any organism contains genetic instructions that specify its traits. Those traits may be modified by environmental influences. As a basis for understanding this concept: 
      c. Students know an inherited trait can be determined by one or more genes.

      d. Students know plant and animal cells contain many thousands of different genes and typically have two copies of every gene. The two copies (or alleles) of the gene may or may not be identical, and one may be dominant in determining the phenotype while the other is recessive. 

      e. Students know DNA (deoxyribonucleic acid) is the genetic material of living organisms and is located  in the chromosomes of each cell.

	Concepts that need to be taught beforehand 

· Mitosis

· Heredity, including:

· Mendelian Genetics:

· Meiosis

· Genes, including:

· DNA structure and function

· Mutations



	Length of Activity

· About 1  class periods 

	Suggestions

· This activity can be used as a whole group or small group

· I prefer to do this activity with students in groups of 2-4 as a laboratory activity .



	Assessment

· Grade answers to question and lab write up




Name __________________________
Period______  Date_______________
Partner_________________________
DNA Extraction (Green Peas)

Materials:

* Green Split Peas (spinach, broccoli, chicken liver, strawberries, can also be used)

* Blender 

*Salt

*Cold Water
*Strainer 

*Beaker


*Liquid detergent
*Glass Stir Rods

*Test Tubes

*Enzymes (meat tenderizer)



*Graduated Cylinder 
*70 - 95%  Rubbing Alcohol (isopropyl or ethyl) 



Procedure:
1. Separately measure out 100 ml of split peas, 1ml of table salt, and 200ml cold water

2. Place all of the ingredients in the blender and blend on "High" for 15 seconds.         (You should now have a really thin pea-call soap)

3. Pour your pea-cell soup through a strainer into a beaker

4. Add 30ml of liquid detergent to the beaker and swirl to mix

5. Let the mixture stand for 5 - 10 minutes.

6. Pour the mixture into test tubes until the tubes are 1/3 full.

7. Add a pinch of enzymes to the test tubes and stir gently (Be careful! If you sit too hard, you will break up the DNA, making it harder to see)

8. Tilt your test tube about 20 degrees and slowly pour your alcohol down the side of the test tube so it forms a layer on top of the peas. (The amount of alcohol should equal the amount of pea mixture).

9. Look for clumps of white stringy "stuff" (DNA) where the water and alcohol layers meet

10. Use a glass rod to collect the DNA by spinning the rod.

11. Transfer your DNA to a test tube filled with alcohol

Questions:
1. What does DNA stand for?

2. What is an enzyme?

3. The alcohol floats on top on the water mixture, why?

4. What is a precipitate?

5. What things do you belie e have DNA in them? What things don't?
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Name________________________

Date_____________ Period______

Darwin's Great Voyage of Discovery
[image: image3.png]



In 1831, at the time of Darwin's voyage, travel was difficult and costly, and people seldom ventured far from their homes. Darwin, however, spent five years exploring the world. He set foot on many locations in the Southern hemisphere. As he traveled from place to place, Darwin was surprised, not by the differences between species, but by their similarities. He wrote in his journal of the Galapagos Islands, "...there is even a difference between the inhabitants of the different islands; yet all show a marked relationship with those of America, though separated from that continent by an open space of ocean, between 500 and 600 miles in width." At this early stage in his life, soon after graduating from college, Darwin was already accumulating evidence and asking questions that would lead to his theory of natural selection. Follow in Darwin's footsteps as he travels the world and changes from an amateur naturalist to a noted scientist.
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Procedure
Part A: Putting Darwin on the Map
1. 

Print the world map (pdf) and excerpts from Darwin's The Voyage of the Beagle. Each journal excerpt describes a location and includes a date and a latitude and longitude listing. 

[image: image5.png]



2. 

Trace Darwin's voyage by reading the excerpts. You will find that the journal excerpts are not in chronological order. The Voyage of the Beagle is a collection of many of Darwin's journals, and he arranged the entries in this book by geographical area rather than by time. Make a list of the longitude and latitude listings in the correct time sequence. Number them and then place these numbers in the place on the map that corresponds to their longitude and latitude readings. If you have room, label each location on the map with the date he visited. 
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3. 

When you are finished, connect the excerpt locations with a line. Start in England in 1831 and follow Darwin's route until he arrived back in England in 1836. 

[image: image7.png]



4. 

When you are finished with your map, you should illustrate it. Draw small pictures to represent the observations Darwin made as he explored places along his route. If you don't have room on your map, you may want to draw the illustrations on an additional sheet of paper and number them to correspond to places on the map.
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5. 

For extra credit, add other places mentioned in Darwin's journal excerpts and letters to make a more accurate path.
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Part B: Observations Lead to a Theory
1. 

Finally, list ten significant observations Darwin made in one column and the significance of the observations in another column. Reflect on the importance of Darwin's voyage to the development of his theory of natural selection.
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2. 

Draw a concept map to show how these ideas relate to one another. 
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Background: Darwin Embarks on His Journey 
[image: image12.png]



In 1831 Charles Darwin received his Bachelor of Arts degree from Cambridge University in England. Darwin began his studies with the hopes of becoming a physician like his father. He soon abandoned this idea because he couldn't stand the sight of blood. Instead Darwin decided to study divinity and become a pastor in a small church. Darwin's real love, the study of natural history, would fit nicely into the life of a country clergyman. Darwin received encouragement to study botany and geology from his professors, particularly his mentor, botany professor John Henslow. 

[image: image13.png]



Upon returning home after graduation, Darwin found two letters waiting for him. The first letter was from Captain Robert Fitzroy, who was planning to complete a survey of the tip of South America. He invited Darwin to travel on board the Beagle as an unpaid naturalist.

[image: image14.png]



The second letter was from his former botany professor John Henslow, who explained why he had recommended Darwin for this position:

[image: image15.png]



I have stated that I considered you to be the best qualified person I know of, . . . not on the supposition of your being a finished Naturalist, but as amply qualified for collecting, observing, & noting any thing worthy to be noted in natural history. 

[image: image16.png]



Darwin wrote back to Henslow: 

[image: image17.png]



As far as my own mind is concerned, I should, I think, certainly most gladly have accepted the opportunity, which you so kindly have offered me.... But my Father, although he does not decidedly refuse me, gives such strong advice against going...that I should not be comfortable, if I did not follow it.
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Darwin immediately told his close uncle, Josiah Wedgewood, about the offer. Darwin's Uncle Josiah thought the trip would be a great opportunity for a young graduate. Darwin's uncle had good answers to all of Darwin's father's objections and encouraged Darwin to write his father and ask him to reconsider. Darwin's father did reconsider and eventually allowed Darwin to join Fitzroy on the voyage of the Beagle. (Darwin needed his father's support because the position was unpaid.)

[image: image19.png]



Darwin's voyage changed his thinking about natural history, including the Earth's landforms and all living organisms. It also changed the course of science.


	

	
	
	


Teacher’s Guide: Darwin Activity

	CA State Standards (7th Grade Life Science)

Genetics
3. A typical cell of any organism contains genetic instructions that specify its traits. Those traits may be modified by environmental influences. As a basis for understanding this concept: 

Evolution 
3. Biological evolution accounts for the diversity of species developed through gradual processes over many generations. As a basis for understanding this concept: 

a. Students know both genetic variation and environmental factors are causes of evolution and diversity of organisms. 

b. Students know the reasoning used by Charles Darwin in reaching his conclusion that natural selection is the mechanism of evolution. 
c. Students know how independent lines of evidence from geology, fossils, and comparative anatomy provide the bases for the theory of evolution

	Concepts that need to be taught beforehand 

· Mitosis

· Heredity, including:

· Mendelian Genetics:

· Meiosis

· Genes, including:

· DNA structure and function

· Mutations



	Length of Activity

· About 1 - 2 class periods 

	Suggestions

· This activity can be used as a whole group (using overhead LCD), small group, or individual activity

· I prefer to do this activity with  students in pairs as I run the activity on an overhead LCD.



	Assessment

· Map and list will be graded for completion and accuracy 




Name _________________________

Date _______________Period_____

Peppered Moth Simulation Lab
Objectives:
Describe the importance of coloration in avoiding predation
Relate environmental change to changes in organisms
Explain how natural selection causes populations to change
Materials
Sheet of white paper
Newspaper
Forceps
Colored Pencils
Clock with Second Hand
30 newspaper circles (made with hole punch)
30 white circles (made with hole punch)
Purpose: In this lab, you will simulate how predators locate prey in different environments. You will analyze how color affects and organism's ability to survive in certain environments.
Industrial Melanism is a term used to describe the adaptation of a population in response to pollution. One example of rapid industrial melanism occurred in populations of peppered moths in the area of Manchester, England from 1845 to 1890. Before the industrial revolution, the trunks of the trees in the forest around Manchester were light grayish-green due to the presence of lichens. Most of the peppered moths in the area were light colored with dark spots. As the industrial revolution progressed, the tree trunks became covered with soot and turned dark. Over a period of 45 years, the dark variety of the peppered moth became more common.
Procedure.
1. 1. Place a sheet of white paper on the table and have one person spread 30 white circles and 30 newspaper circles over the surface while the other person isn't looking.

2. The "predator" will then use forceps to pick up as many of the circles as he can in 15 seconds.

3. Count the remaining circles (dark and white) and record the number in staring population for trial 1a. 

4. With your partner not looking, mix up the remaining circles and repeat (trial 1a) 

5. Reset circles and allow your partner a chance (trials #2 and 2a)

6. Repeat steps 1 - 4, except place circles on a newspaper (dark background). Do this for both partners (trials 3, 3a, 4, and 4a)

	

	
	Starting Population
	Number Picked up

	Trial 
	Background
	Newspaper
	White
	White
	Newspaper

	1
	white
	30
	30
	
	

	1a
	white
	
	
	
	

	2
	white
	30
	30
	
	

	2a
	white
	
	
	
	

	3
	newspaper
	30
	30
	
	

	3a
	newspaper
	
	
	
	

	4
	newspaper
	30
	30
	
	

	4a
	newspaper
	
	
	
	


Analysis 
1. What did the experiment show about how prey are selected by predators? 
 

2. What moth coloration is the best adaptation for a dark (newspaper) background? How do you know?
 

3. What would you expect the next generation of moths to look like after trial 1? What about the next generation after trial 3?
 4. How does the simulation model natural selection?
 5. Examine the table and construct a graph. Plot the years of the study on the X-axis, and the number of moths captured on the Y axis. You should have 2 lines on your graph - one for light moths, and one for dark moths.
	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 


	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 



	
	Year
# of Light Moths Captured
# of Dark Moths Captured
2
537
112
3
484
198
4
392
210
5
246
281
6
225
337
7
193
412
8
147
503
9
84
550
10
56
599
6. Explain in your own words what the graph shows.
 

 

 

7. Describe a situation where this type of selection might occur.


 

Name _________________________

Date _______________Period_____

Peppered Moth Simulation Lab
Objectives:
Describe the importance of coloration in avoiding predation
Relate environmental change to changes in organisms
Explain how natural selection causes populations to change
Materials
Sheet of white paper
Newspaper
Forceps
Colored Pencils
Clock with Second Hand
30 newspaper circles (made with hole punch)
30 white circles (made with hole punch)
Purpose: In this lab, you will simulate how predators locate prey in different environments. You will analyze how color affects and organism's ability to survive in certain environments.
Industrial Melanism is a term used to describe the adaptation of a population in response to pollution. One example of rapid industrial melanism occurred in populations of peppered moths in the area of Manchester, England from 1845 to 1890. Before the industrial revolution, the trunks of the trees in the forest around Manchester were light grayish-green due to the presence of lichens. Most of the peppered moths in the area were light colored with dark spots. As the industrial revolution progressed, the tree trunks became covered with soot and turned dark. Over a period of 45 years, the dark variety of the peppered moth became more common.
Procedure.
7. Place a sheet of white paper on the table and have one person spread 30 white circles and 30 newspaper circles over the surface while the other person isn't looking.

8. The "predator" will then use forceps to pick up as many of the circles as he can in 15 seconds.

9. Count the remaining circles (dark and white) and record the number in staring population for trial 1a. 

10. With your partner not looking, mix up the remaining circles and repeat (trial 1a) 

11. Reset circles and allow your partner a chance (trials #2 and 2a)

12. Repeat steps 1 - 4, except place circles on a newspaper (dark background). Do this for both partners (trials 3, 3a, 4, and 4a)

	

	
	Starting Population
	Number Picked up

	Trial 
	Background
	Newspaper
	White
	White
	Newspaper

	1
	white
	30
	30
	
	

	1a
	white
	
	
	
	

	2
	white
	30
	30
	
	

	2a
	white
	
	
	
	

	3
	newspaper
	30
	30
	
	

	3a
	newspaper
	
	
	
	

	4
	newspaper
	30
	30
	
	

	4a
	newspaper
	
	
	
	


Analysis 

1. White moths are seen easier on White/Dark backgrounds? Dark moths are seen easier on White/Dark backgrounds? Explain why.

 

2. What moth color blends in best with dark (newspaper) background? How do you know?
 

3. What happen after trial one? What happened after trial three?

 4. T/F This lab was a good example of natural selection?
 5. Examine the table and construct a graph. You should have 2 lines (2 colors) on your graph - one for light moths, and one for dark moths.
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	    0         1          2         3          4          5         6          7         8          9         10
	Year
# of Light Moths Captured
# of Dark Moths Captured
2
537
112
3
484
198
4
392
210
5
246
281
6
225
337
7
193
412
8
147
503
9
84
550
10
56
599
6. Do you see any pattern in the graph? What is the pattern?
 

 

7. What do you think happened to the moths?


Teacher’s Guide Pepper Moth Lab

	CA State Standards (7th Grade Life Science)

Genetics
4. A typical cell of any organism contains genetic instructions that specify its traits. Those traits may be modified by environmental influences. As a basis for understanding this concept: 

Evolution 
4. Biological evolution accounts for the diversity of species developed through gradual processes over many generations. As a basis for understanding this concept: 

a. Students know both genetic variation and environmental factors are causes of evolution and diversity of organisms. 

b. Students know the reasoning used by Charles Darwin in reaching his conclusion that natural selection is the mechanism of evolution. 
c. Students know how independent lines of evidence from geology, fossils, and comparative anatomy provide the bases for the theory of evolution

	Concepts that need to be taught beforehand 

· Graphing

· Mitosis

· Heredity, including:

· Mendelian Genetics:

· Meiosis

· Genes, including:

· DNA structure and function

· Mutations



	Length of Activity

· About 1  class period 

	Suggestions

· I would use this lab to reinforce your Evolution lectures/activities
· This can be used as a small group (4 students per group), individually, or as a large group activity

· I prefer to do this lab with students in pairs or fours.

· Prepare newspaper and white paper circles ahead of time



	Assessment

· Lab answer sheet will be grade for completion and accuracy 




Name:________________________________ Period_____ Date_____________
Fossil Presentation
	
	4. Distinguished
	3. Proficient
	2. Apprentice
	1. Novice

	Research-Quality:
Information from reputable sources 
	Included facts, conclusions, and opinions from reliable sources. Included opinions of subject-matter experts.
	Included facts, conclusions, and opinions from reliable sources.
	Included a mixture of facts from reputable sources and opinions from unreliable sources.
	Included more opinion than fact. Information was taken from unreliable sources.

	Content-Terminology:
Appropriate vocabulary and terminology 
	Used terminology that made the ideas in the project clear. Gave the viewer clues to the meaning of new terms.
	Used terminology that made the ideas in the project clear. Used vocabulary the viewer could understand.
	Used the wrong terminology to describe the topic. Used jargon that made project hard to understand.
	Used terminology or vocabulary that is inappropriate for the topic or project audience.

	Oral Presentation-Knowledge:
Demonstrate knowledge of subject 
	Demonstrated a thorough knowledge of the subject matter. Able to use audience questions to further demonstrate understanding of the topic. Appeared to be an expert on the subject being presented.
	Demonstrated a working knowledge of the subject matter. Able to satisfactorily answer audience questions and provided additional information upon request.
	Demonstrated a basic knowledge of the subject matter. Able to address audience questions by repeating parts of the presentation - did not provide any additional information.
	Demonstrated little or no knowledge of the subject. Unable to answer audience questions or comment further on any part of the presentation.

	Planning-Research and Notes:
Quality and quantity 
	Used 4 or more reliable sources of information. Notes are clear, organized, and complete.
	Used 3 or 4 sources of information. No more than one source of information was not reliable. Notes were organized and complete.
	Used two or three sources of information. Some of the sources were not reliable. Notes were not complete.
	Used only one source of information, or did not use a reliable source. Notes were not clear or missing.

	Behavior-Respect:
Proper care for others, things, and self 
	Treatment of others was thoughtful. Comments were encouraging. Student took care to avoid damaging materials used, their own work, or the work of others.
	Treatment of others was thoughtful. Student followed rules about materials used. Respected their own work and the work of others.
	At times, used improper body language and inappropriate remarks. Damaged materials used, their own work, or the work of others.
	Treatment of others was rude or sarcastic. Used improper body language and inappropriate remarks. Damaged materials used, their own work, or the work of others.


	
	


	Checklist

	[image: image20.wmf]
	My project has information from sources with excellent reputations.

	[image: image21.wmf]
	My project uses appropriate terminology.

	[image: image22.wmf]
	My presentation will demonstrate my knowledge of the subject matter.

	[image: image23.wmf]
	I have a variety of resources in my notes that support my research.

	[image: image24.wmf]
	I properly cared for others, things I used, and myself.


Teacher’s Guide: Fossil Research Presentation

	CA State Standards (7th Grade Life Science)

Evolution 
5. Biological evolution accounts for the diversity of species developed through gradual processes over many generations. As a basis for understanding this concept: 

c. Students know how independent lines of evidence from geology, fossils, and comparative anatomy provide the bases for the theory of evolution. 

Earth and Life History (Earth Sciences)

4. Evidence from rocks allows us to understand the evolution of life on Earth. As a basis for understanding this concept: 

c. Students know that the rock cycle includes the formation of new sediment and rocks and that rocks are often found in layers, with the oldest generally on the bottom. 

d. Students know that evidence from geologic layers and radioactive dating indicates Earth is approximately 4.6 billion years old and that life on this planet has existed for more than 3 billion years. 

e. Students know fossils provide evidence of how life and environmental conditions have changed. 

	Concepts that need to be taught beforehand 

· Mitosis

· Heredity, including:

· Mendelian Genetics:

· Meiosis

· Genes, including:

· DNA structure and function

· Mutations

· Evolution, including:

· Adaptation

· Vestigial structures

· Darwin

· Natural Selection

· Speciation

· Geologic Time Scale

	Length of Activity

· 2 – 3 days of in class research

· Students will present what they learned about their chosen fossil and the fossil they made in lab

	Suggestions

· This is the culminating fossil activity
· Earlier students chose a fossil to make and to research thoroughly
· I usually give the students a couple days to research their fossil in the computer lab, plus a day or two to in class.
· See rubric for presentation details


	Assessment

· Presentation will be graded using the provided rubric
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