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Unit 9: Heredity
	Unit Objectives
	Quiz Score

	9.1 Describe what DNA is and its function.
	

	9.2 Describe the structure of DNA.  Include the backbone, the word “double helix,” and how the bases match up.  Include where DNA is found in the cell.  
	

	9.3 Compare sexual and asexual reproduction.  Include example organisms of each type and organisms that do both.
	

	9.4 Tell the difference between inherited and acquired traits.  Include examples.  
	



Instructions:
· Bring your booklet to class EVERYDAY!!!
· Keep booklet neat, clean, and wrinkled-free. If the teacher considers it too sloppy or dirty you may be asked to redo the whole thing.  If I can’t read it, I can’t grade it!
· Do not lose this booklet. If you do, you will have to redo it.  


 (
agenda & Bellringer
)

[image: MCj04248200000[1]]
You need an entry for every day – EVEN IF YOU WERE ABSENT.			
      (30 pts. total)	
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Video:  Bill Nye - Genes

1. Where do your genes come from?___________________________
2. What is inside every cell in your body?__________________________
3. What do we call deoxyribonucleic acid for short?______________
4. How does Bill define a gene?_______________________________________
5. What does the nucleus of the cell contain?____________________________
6. What do genes do?_______________________________________________
7. What analogy does Bill use to describe the human set of chromosomes? ______________________  chapters?________________________
8. How many genes do humans have?________________________________
9. Most species have fewer than ___________chromosomes but thousands and thousands of genes.
10. How many Chromosomes do humans have?_____________
11. How many chromosomes come from each parent?_____________
12.  The reproductive cell that a mother donates to her child is called the ___________ and the cell that a father donates is called the ____________.
13. Earlobes can be ____________________or ____________________
14. A ___________________is a piece of the _________________ molecule
15. The four chemicals of DNA are _____________________, ____________________, __________________________, _________________________
16. In the demonstration, the letter “R” represented the ____________________ gene and the letter “r” represented the ____________________ gene for tongue rolling.
17. What is special about the turtle in this movie? What causes it?___________________
__________________________________________________________________________
DNA STRUCTURE NOTES
What is DNA?
· Information for _____________
· Holds all the _________________ an organism needs to __________ and ________________
·  The complete instructions for making all the_________________for an organism 
What is the structure of DNA? (What is it made up of?)
___________ stands for Deoxyribonucleic Acid
· Very__________molecule made up of
· _____________  and ________________________Back Bone
· Two strands are _________________________________ to each other
· One strand _________________________the other
· Four nitrogen bases that _____________the two strands together
· Makes a Double-Helix
· ____ strands twisted like a coil, looks like a ________________________________
Nitrogen Bases
· DNA has four possible _______________ each containing a different nitrogenous __________
· (___) Adenine 
· (___) Guanine
· (___) Thymine
· (___) Cytosine
Base Pairs 
· Bases pair up to hold the two strands 
· ________________ pair up with _____________________		
· ________________ pairs up with ____________________
· Like a _______________!
Practice base pairing
[image: bio_ch12_6201]T - _____
A - _____
G -_____
C - _____
G - _____
T - _____
Label the parts of the DNA Molecule.









CELL DIVISION NOTES
· As the organism _____________, the cells must _________________(by dividing). 
Two Types of Cell Division

	Mitosis
· Makes all ________ cells except sex cells
· Same amount of _______
· Divides ________ to make ______ new cells
· New cells ___________
· Made for:
· _________________
· _________________ damaged  or old cells. 
· ___________ types of new organisms

	Phase 
	What it looks like?

	Interphase

	[image: ][image: interphase_text]

	Prophase
	[image: metaphase_text][image: prophase_text]

	Metaphase
	[image: anaphase_text]

	Anaphase
	[image: telophase_cytokinesis_text]

	Telophase
	



	Meiosis
· Makes ______________________ (like sperm and eggs in animals; pollen and ova in plants) 
· Amount of DNA is halved so ______ from each parent goes into offspring
· Divides ____________ to make _____ sex cells
· New cells ______ identical
· Makes ____________ organisms only






Make a Venn Diagram comparing Mitosis and Meiosis
MITOSIS					MEIOSIS



Have Your DNA and Eat it Too! 3D science Engineering
[image: ]As a group your task is to use the following materials and procedure to construct an edible model of DNA. 
Materials:

2 pieces of licorice
12 toothpicks
6 pink marshmallows
6 green marshmallows
6 orange marshmallows
6 yellow marshmallows


Step 1: Choose one of the sequences below. Circle it.
Seq 1: T  A  G  G  T  A  T  G  A  C  C  C		or		Seq 2: T  G  G  T  T  C  A  G  A  A  C  C
[image: ]
Step 2: Assemble one side of your DNA molecule. 
    A piece of licorice will form the backbone and marshmallows will be the chemical bases. Place a marshmallow on the end of a toothpick so that the point of the toothpick goes all the way through.
    Anchor the toothpick into the licorice backbone. Refer to the table above to choose the correct color marshmallow to represent the chemical bases in your sequence. 

Step 3: Fill in your base pairing for the sequence that you chose. 
Seq 1: T  A  G  G  T  A  T  G  A  C  C  C			Seq 2: T  G  G  T  T  C  A  G  A  A  C  C
	_________________________				________________________
[image: ][image: ][image: ]	








Step 4: Match the chemical base pairs. Place the color marshmallow for the matching chemical base on the other end of each toothpick. Remember that A always pairs with T and C always pairs with G.

Step 5: Complete your DNA model. Attach the other backbone so your model looks like a ladder
 (
NOW EAT YOUR DNA
 as you answer the analysis questions
!
(
AFTER
 you get your stamp!)
)Step 6: Twist your DNA model. Carefully twist your DNA molecule so that it looks like a double helix. 
 

When finished have teacher stamp here:

Evidence and Reasoning
1. What is the purpose of DNA in organisms? _____________________________________ ________________________________________________________________________
2. Where is DNA found in the cell?______________________________________________
3. Explain base pairing in DNA_________________________________________________ ________________________________________________________________________
4. What did the licorice in your DNA model represent?______________________________
5. What did the marshmallows represent?______________________________________
6. Color the following DNA molecule using information below.  This is not the same sequence as your licorice!
[image: DNA]
Bases
 (COLOR SAME AS MARSHMALLOWS)
     Thymine [image: T]	  Adenine [image: A]
     Guanine [image: G]	  Cytosine. [image: C]

Backbone:
Deoxyribose (D) = Brown
Phosphate (P) = Red

7. What is the DNA sequence of the left 
     side of this DNA molecule? (This picture, 
     not the marshmallow model.)

___________________________________


REPRODUCTION INTRODUCTION
READ AND HIGHLIGHT the following information. Answer the questions as you read.

READ!
There are two types of reproduction: Sexual and Asexual. To really understand what those words mean lets break them apart. 

ASEXUAL REPRODUCTION
The prefix “A” comes from the Greek language and means "without." "Sex" means "to cross." Thus the term asexual means "without to cross" which is easier understood as “without crossing.” Asexual organisms make exact copies of themselves, almost like a photocopy. The copy is usually a little smaller especially in larger organisms that reproduce this way. This photocopy is almost always identical, but occasionally mistakes can happen that allow different traits to occur in the copy. The mistake is called a mutation.  
EXAMPLES:
[image: http://www.schools.utah.gov/curr/Science/core/7thgrd/sciber7/Heredity/images/parameci.jpg]Paramecium
Paramecia are single celled protozoa. They reproduce when they get large enough. When the single cell has enough energy and other resources, it divides into two smaller cells. Each of these cells is genetically the same as the original.
[image: http://homeguides.sfgate.com/DM-Resize/photos.demandstudios.com/getty/article/165/30/87654440.jpg?w=600&h=600&keep_ratio=1]Navel orange trees are reproduced through propagation. Propagation means that humans cut a part of the tree off and plant it so that it grows roots and begins a new tree. Navel orange trees have no seeds and can only reproduce this way.


Evidence from the reading about Asexual Reproduction:
1.  The prefix A comes from the Greek language and means ________________.
2. The term asexual means _________________________.
3. Asexual organisms make exact ______________  of themselves, almost like a photocopy.
4. Is there much variation (different genes) in a group of paramecia?  Explain. __________ ________________________________________________________________________________________________________________________________________________
5.  The offspring is usually a little smaller than the parent.  Why? _____________________ ________________________________________________________________________
6. Explain propagation in your own words. _______________________________________ ________________________________________________________________________
SEXUAL REPRODUCTION
We already know that asexual means without crossing or only one parent. Sexual means “to cross.” Sexual reproduction means that two parents combine parts of their genetic material (DNA). With sexual reproduction there is usually a male and a female. The male contributes a copy of half of his genetic material and the female contributes a copy of half of her genetic material. The “baby” that is born is called the offspring. In a very basic way, offspring get half of their traits from each parent. Because of the way the male and female copy their own genetic material and the way they are combined each offspring is different. It is a little like rolling dice for each offspring. 

EXAMPLES:
[image: wildlife_herps_fowlers-toad]Toad 
Like nearly all animals, toads reproduce sexually. Toads are amphibians, which mean they require water for their reproductive processes. Toads have both male and females. The males and females join in the water and the female lays her eggs (that have been fertilized by sperm) in the water. The young tadpoles then grow up in the water until they develop into adults
[image: petunia]Petunia 
A petunia, like many other flowers, only reproduces sexually. Pollen from one flower must be transferred to the ova in another flower.  This can happen because of the wind or a bee. 


Evidence from the reading about Sexual Reproduction
1. Sexual reproduction means “________________________”. This means there will be how many parents? ________  These parents will combine their __________________.  How much does each parent contribute to the offspring? __________ What does offspring mean?___________ 
2. Why do the offspring look different? __________________________________________
3. What are the sex cells called that combine to make a new toad? ___________________
4. What are the sex cells called that combine to make a new petunia? _________________




Both Sexual and Asexual Reproduction:
Many plants and animals are adapted to reproduce both ways. There are advantages to each method. The asexual way allows them to make many copies of themselves without having to find a mate. The sexually reproducing copies can then find a mate and produce offspring with different traits. These different traits may give the offspring an advantage that the parents didn’t have.  
[image: jelyfish]Jellyfish are an example of an animal that can reproduce both ways. Males and females release sperm and eggs into the water, which join to make a microscopic swimming larva called a planula. The planula swims until it finds a hard surface to attach to, such as a rock or oyster shell. It transforms into a small polyp that looks like a tiny sea anemone. This polyp can clone itself many times over to make a large colony. The polyps remain dormant for several months until seasonal cues trigger them to elongate and segment, which is also called strobilation. Each segment separates as a free-swimming larva called an ephyra, which grows in size to become an adult jellyfish.

[image: daffodil]Daffodils are an example of a plant that can reproduce both ways.  The flower contains both male and female parts. Once pollen from one flower fertilizes an ovum from another, the flower will produce seeds which can grow into a new plant. Daffodils can also grow from bulbs produced by the flower underground. The bulb can split in two and grow 2 new flowers.

[image: SEA%20SPONGE,%20PORIFERA]Sponge 
Sponges are an animal and like nearly all animals they reproduce sexually. They are one of the animals that it is hard to tell the difference between male and female but they do have reproductive cells that join together and can grow into a new sponge. Sponges can also reproduce asexually when any part of it gets cut off. If the cut-off part lands or is put somewhere that is favorable, it will grow

[image: starfish]Starfish (sea stars really)
Starfish  are another that are in both sexual and asexual groups when it comes to reproduction. Starfish do produce sex cells which combine with the sex cells from other starfish and produce new genetically different offspring. If starfish are injured, however, they regrow the damaged parts. If part of the center remains attached to a leg the entire animal will regrow. This wasn't known by early oyster fishermen. The fishermen knew that starfish pulled open and ate oysters and so when they found them or brought them up while fishing they would take a knife or hatchet and cut them in half then throw them back. 

Both Asexual and Sexual Reproduction Evidence:
1. What is an advantage to asexual reproduction? _________________________________ ________________________________________________________________________
2. What is an advantage to sexual reproduction? __________________________________ ________________________________________________________________________
3. Explain how jellyfish reproduce sexually and asexually. ___________________________ _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. Explain how daffodils reproduce sexually and asexually. __________________________ _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. Explain how sponges reproduce sexually and asexually. __________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
6. Early oyster fisherman hated starfish because they eat oysters.  What did they do to try to prevent this and why didn’t it work?________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Types of Reproduction Notes 

Reproduction 
· In order to be considered alive, organisms must be able to____________________
· ___________________is the ability to produce offspring that are similar to the parents.
· _______________________ = the product of reproduction. The “child” or “baby”.
· There are two possible ways the organisms can reproduce
_____________________________	_________________________________

Asexual Reproduction 
· Asexual Reproduction: reproduction where an organism makes an ________________ of itself and splits to become two separate organisms
· Asexual reproduction is characterized by:
· Only _______ parent
· Parent and offspring are _____________________ genetic copies
· Copying mistake (genetic ___________________) can occur
· A small, limited gene pool (little _______________________)
· Requires less ______________________ 
· Asexual reproducers:
· Microscopic organisms (_________________, paramecium, amoeba), _____________ (simple sea animals) 
Types of Asexual Reproduction
	· Budding= Process by which a new, _________________ plant or animal begins to form at the _________ of the parent and ___________________ until an individual is created.
· Very common in _______________ _____________________________
	[image: http://www.saburchill.com/ans02/images2/210807004.jpg]

	· Fragmentation= In this type of reproduction, the body of the parent ________________ into distinct ________________, each of which can produce an ___________________.
· Common in some types __________________ like Planaria 

	[image: http://images.tutorvista.com/content/reproduction/planaria-regeneration.jpeg]

	· Propagation=Part of the parent cell is _______________ and can ___________ into a new individual.
· Can be done with many ______________.

	[image: http://leavingbio.net/VEGETATIVEPROPAGATION_files/image008.gif]

	· Regeneration=If a ________________ of a parent is _______________________, it can grow and develop into a completely new individual.
· It is a common feature in invertebrates like ___________________________.

	[image: http://www.quia.com/files/quia/users/mrsciacca/Starfish2.jpg]

	· Binary Fission = _______________________ of one organism into two new organisms by ______________________.
· Only in single celled organisms like _________________ and some protists.

	[image: http://www.biologycorner.com/resources/fission.jpg]


Sexual Reproduction 
· ____________________________________: reproduction where _______ organisms genetic information (DNA) combines in a single, ________________________________ 
· Sexual reproduction is characterized by:
· __________ parents
· Combination of _________ and ______________ cells or ___________ and _____
· [image: http://dq5qyz65ou43c.cloudfront.net/content/photos/000/000/533/center/11_KP.JPG]Genetic information gets________________
· [image: http://upload.wikimedia.org/wikipedia/commons/thumb/a/a4/Misc_pollen.jpg/1009px-Misc_pollen.jpg]______________ gene pool (lots of variation) 
· Examples of  Sexual reproducers: 
· Mammals, Fish, Reptiles, Birds, 
· Most Insects
· Most Plants
· Large, complex organisms
Both Asexual and Sexual Reproduction 
· Some, special organisms can use both types of reproduction. There are advantages to each method. 
· Most organism switch to the type of reproduction that is best for their _____________ _____________________________.
· Examples: 
· organisms that can______________- - star fish, newts, worms
· Some _______________– Daffodil, Cactus
· Fungi – ________________________

ASEXUAL REPRODUCTION


	ADVANTAGES
	DISADVANTAGES

	· __________energy required
· _______ need to find a _________
· Very ____________ (Have several offspring in a short amount of time)
· Less __________________ required

	· Need a ________________ environment
· Sensitive to their _________________________
· Limited amount of ___________ available
· No mixing of ________________



 SEXUAL REPRODUCTION


	ADVANTAGES
	DISADVANTAGES

	· Don’t need a ________________ environment
· _______________ genetically (Many traits to choose from)
· _________________ of DNA, endless possibilities of _________.
	· Need to find a _______________
· Requires more ___________________ 
· _______________ amount of __________________ 
· ____________ resources needed.



Analysis Questions 
STUDY THE CHART BELOW TO ANSWER THE NEXT THREE QUESTIONS.
	Organism
	1 parent
	2 parents
	Offspring identical
	Offspring different

	A
	x
	
	x
	

	B
	
	x
	
	x

	C
	x
	x
	x
	x

	D
	
	x
	
	x



1. Look at the chart.  “x” means it is true for that organism.  Which organism(s) reproduce only sexually? ______________________________________
2.  Look at the chart.  Which organism(s) reproduce only asexually? __________________
3. Look at the chart.  Which organism(s) can reproduce asexually and sexually? _________

4. What are the two most important differences between the two types of reproduction?
____________________________________________________________________________________________________________________________________________________


5. Let’s say that an organism lived in an environment that was always changing.  Would it be better for that organism to reproduce sexually or asexually?  WHY?___________________ ____________________________________________________________________________________________________________________________________________________
6. If an organism lived in an environment that changed very little, which way of reproduction would be better? WHY?_______________________________________________________ ____________________________________________________________________________________________________________________________________________________

Fill in the following chart:
	QUESTION
	ASEXUAL REPRODUCTION
	SEXUAL REPRODUCTION

	How many organisms are needed?
	
	

	Do the offspring look exactly like their parents?
	
	

	List 2 advantages to this type of reproduction.
	
	

	List 2 disadvantage to this type of reproduction.
	
	

	What are 2 organisms that use this type of reproduction?
	
	



     
Plant Reproduction Video Guide
Answer the following questions while you watch this video.
1. Where are plant reproductive structures usually found? ___________________
2. Which type of reproduction is used in flowering plants? _________________________
3. How do strawberries reproduce asexually? ________________________________________
4. How do mosses (Bryophytes ) reproduce? ________________________________________
5. What are two examples of seedless plants? __________________  and  ________________
6. How do fern plants reproduce? ______________________________________________
7. Most pine trees have both _______________ and female ____________________ on the same tree.
8. What do male pine cones produce? _______________________   What do female pine cones produce?__________

9. Petals are the colorful leafy parts of ________________________
10. Stalks with small caps on top are male reproductive parts and are called what?__________
11. Which part of the stamen contains the pollen? ____________________________________
12. The female plant reproductive organ is called the _______________________________ and has a stigma at the end for collecting _____________________________.
13. How does pollination work? ___________________________________________________ _____________________________________________________________________________
14. What is one example of a fertilized egg that you can eat? ___________________________
15. What are you really eating when you eat a piece of fruit? ___________________________

[image: http://t1.gstatic.com/images?q=tbn:ANd9GcSLPxMzj0iwmGfw50ZA6fteawzDkNbAuP80NkZxJrgnXchr9SXz:www.esu.edu/%7Emilewski/intro_biol_two/lab_3_seed_plts/images/38_02_AngioReproduction-L.jpg]

















Sexual vs. Asexual Reproduction Matching 
You will be given a page of pictures with different living things.  Your job will be to cut them out and paste them in the right place according to how they would normally reproduce.   There are 4 of each. Cut and paste them carefully so they fit in the boxes

	SEXUALLY REPRODUCING ORGANISMS
	ASEXUALLY REPRODUCING ORGANISMS

	
	

	BOTH SEXUAL AND ASEXUAL REPRODUCTION


 
Now choose 2 organisms from each group and explain how they reproduce sexually, asexually, or both. 

SEXUAL REPRODUCTION GROUP

1. Organism you chose _______________________________________
Explain its reproduction __________________________________________________________________________________________________________________________________________________________
2. Organism you chose _______________________________________
Explain its reproduction
_____________________________________________________________________________
_____________________________________________________________________________

ASEXUAL REPRODUCTION GROUP

1. Organism you chose _______________________________________
Explain its reproduction __________________________________________________________________________________________________________________________________________________________
2. Organism you chose _______________________________________
Explain its reproduction
_____________________________________________________________________________
_____________________________________________________________________________

SEXUAL AND ASEXUAL REPRODUCTION GROUP (EXPLAIN BOTH TYPES)

1. Organism you chose _______________________________________
Explain its Sexual Reproduction _____________________________________________________________________________ _____________________________________________________________________________
Explain its Asexual Reproduction __________________________________________________________________________________________________________________________________________________________

2. Organism you chose _______________________________________
Explain its Sexual Reproduction _____________________________________________________________________________ _____________________________________________________________________________
Explain its Asexual Reproduction __________________________________________________________________________________________________________________________________________________________

Reproduction Roulette – Modeling Reproduction Strategies

Phenomenon:  Organisms reproducing in different way affects their ability to survive. 
Cross-Cutting Concepts:  Systems and System Models, Cause and Effect
Materials:   1 die, a bag of skittles, a piece of paper.
Scenario: You have a community of organisms that have different traits (different colored Skittles). With the roll of the dice you will be deciding what events occur in the community and how the organisms are affected according to their traits.
Question:  How do the different reproductive strategies affect the ability of living things to survive?
Procedure:
Simulation A: Multicolor Group
1. Look at the tables on the next page. Table 1 shows the traits of each color of Skittles. Use that information to determine which color Skittle would be affected during the events on Table 2. Complete table 2 with your answers.
2. Start the simulation by taking 3 skittles of each color and placing them on your piece of paper.  (Leave the other skittles in the bag.)
3. Roll the die. The number you get refers to the event or circumstance your skittle population has to face.
4. Decide which color of skittle would be eliminated by that circumstance according to your answers to table 3 and remove them from the paper (Get rid of all those of that color at once).
5. Record the events of that roll in the Multi-Color Group data table.
6. Repeat steps 3-4 until all of your skittles have been eliminated from the multi-color group. Take turns rolling the die.
7. If you need to add more boxes….

Simulation B: Same Color Group
8. Now take the rest of skittles (6) that are all the same color out of the bag and place them on the paper.
9. Repeat steps 3-5 with the skittles that are all the same color. Record your data on the Same Color Group data table.
10. Answer the analysis questions.


Information Tables
	Table 1

	Color
	Special Trait

	
Orange
	Thin Fur – Needs warmer temperatures


	Red

	Can’t Store Food

	Purple
	Thick Fur – needs colder temperatures


	Green
	Does not run quickly

	Yellow
	Can’t store water


	Table 2

	Rolled
Number
	Event/Circumstance
(What happens)
	Color of organism Affected?

	1
	Other animals invade  territory and eat most of the food
	

	2
	Cold snap.  Temperatures drop below freezing for a month
	

	3
	Drought – no rain for 3 weeks
	

	4
	Predators increase that chase and eat the animals
	

	5
	Heat wave – temperatures above 100 for 18 days!
	

	6
	No change.  All is well!
	























EVIDENCE 
Multi-Color Group					      Same Color Group
	# Rolled
	Color Affected
	# Left

	           Starting # of Skittles
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	# Rolled
	Color Affected
	# Left

	           Starting # of Skittles
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Reasoning and Explanation
1.  Which group represents asexually reproducing organisms? 
Circle: 	same color	   or	multi-color group
2.  Which group represents sexually reproducing organisms?
Circle: 	same color	   or	multi-color group
3.  How many rolls did it take to get rid of the multi-color group?_________________
4.  How many rolls did it take to get rid of the same color group?_________________
5.  Which group lost its whole population at once?
Circle: 	same color	   or	multi-color group
6.   Why is it bad to be an asexually reproducing organism in a bad environment? __________________________________________________________________________________________________________________________________________________________
7.  After doing this lab, why do you think there are still so many asexually reproducing organisms in the world?(Hint: Think of the advantages of asexual reproduction) _____________________________________________________________________________ __________________________________________________________________________________________________________________________________________________________
8.  Using at least 2 complete sentences, write a conclusion to this activity stating what you have learned about asexual and sexual reproduction. You need to include what happened in the lab._______________________________________________________________________  _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
TRAITS: Acquired or Inherited?
READ AND HIGHLIGHT the following and then answer the questions on the next page.

Just imagine you have received a call from a lawyer. He calls you into his office and you find out that a long lost and very wealthy great-great-uncle has suddenly passed away. He had worked hard all his life and had invested his money wisely. He had also invented several very small but extremely important computer parts which he had patents on. He has left you all his money and the rights to his patents. Sounds great right? 
The above story illustrates two ideas in life. Your uncle worked hard and by his industry had acquired his wealth. You on the other hand have inherited your wealth. Animals and plants have traits that they either inherit or acquire. 

Traits
Traits are qualities, features or other things that distinguish the organism. They can include things like hair color, tooth shape, beak shape, bone size, or muscle structure. Traits come in two varieties: acquired and inherited. 

Acquired Traits 
Just like your uncle, animals can acquire useful abilities. These acquired traits cannot be passed on genetically. You can't inherit your uncle's knowledge, skills, ideas or memories and it doesn't work that way with other organisms either. Acquired traits include things such as calluses on fingers, larger muscle size from exercise or from avoiding predators. Behaviors that help an organism survive would also be considered acquired characteristics most of the time. Things like where to hide, what animals to hide from and other behaviors. For plants, acquired characteristics might include bending because of wind or growths resulting from insect bites. 

Inherited Traits 
Like our story, some things can be inherited. In organisms, inherited traits must come from a parent or other ancestor. A trait may seem to skip a generation or even two or three, but if a trait shows up it must have been present in an ancestor. Mutations are the exception to this rule. Inherited traits include things such as hair color, eye color, muscle structure, bone structure, and even features like the shape of a nose. Inheritable traits are traits that get passed down from generation to the next generation. This might include things like passing red hair down in a family. For animals it may include things like the stripes on a tiger, a skunk’s ability to spray, or the flavor of fruit from different apple trees. All plants and animals that reproduce pass on traits to their offspring. 

TRAITS: Acquired vs. Inherited Questions
After reading “TRAITS: Acquired or Inherited?” complete the worksheet.
 
Fill in the blanks
1. A ________________ is something that distinguishes an organism from others.
2. An _______________________ trait is something that you get during your lifetime and is not inherited genetically.
3. An example of an acquired characteristic is ____________________________________.
4. An _______________________trait comes from a parent or ancestor.
5. A _________________________ is an exception and doesn’t have to be present in an ancestor.
6. Hair color, shape of your nose, and size of feet are _________________________ traits.
7. An example of an inherited trait in animals is __________________________________.
8. Plants and animals pass on their traits to their offspring through ___________________.
9. What is the difference between an acquired and an inherited trait? __________________________________________________________________________________________________________________________________________________
10. If you and your spouse go to the gym everyday and have a lot of muscles, will your offspring be muscular too? Explain.____________________________________________ _________________________________________________________________________

Decide if each trait would be inherited or acquired by circling the correct answer
11. Flower petal color  					Inherited trait 		Acquired trait 
12. Tree height  						Inherited trait 		Acquired trait
13. Professional athletic ability  	 			Inherited trait 		Acquired trait
14. A cat’s hunting instincts			 	Inherited trait 		Acquired trait
15. The color blindness of a person  			Inherited trait 		Acquired trait
16. The scars on a person's face  	 		Inherited trait 		Acquired trait
17. Your eye color  						Inherited trait 		Acquired trait
18. Learning the piano			  	 	Inherited trait 		Acquired trait
19. A widow's peak on a person's forehead  	 	Inherited trait 		Acquired trait
20. The knowledge about your science class		Inherited trait 		Acquired trait
Survey of my traits Investigation
In this activity you will be surveying yourself and your classmates to compare genetic traits. 
PART 1 Survey
1. What combination of traits do you and your classmates have? Complete the survey on the data table.
2. Count the number of students in your class who answered yes or no for each trait. Record that number in your data table. Also record the total number of students.

DATA TABLE
	My Traits 
	
	Classmate Traits 
Total # of students _______

	Trait
	Yes 
	No 
	
	Yes #
	No #

	Free Earlobes (detached)
	
	
	
	
	

	Roll Tongue
	
	
	
	
	

	Dimples
	
	
	
	
	

	Right-handed
	
	
	
	
	

	Curly or Wavy Hair
	
	
	
	
	

	Cleft Chin
	
	
	
	
	

	Allergies
	
	
	
	
	

	Cross left thumb over right
	
	
	
	
	

	See colors red and green
	
	
	
	
	

	Straight Hairline
	
	
	
	
	


[image: ]
PART 2 Are Your Traits Unique?
3. Look at the circle of traits (left and on p. 413). Some of the traits in your data table appear in the circle. Place the eraser end of your pencil on the trait in the small central circle that applies to you—either free ear lobes or attached ear lobes.
4. Look at the two traits touching the space your eraser is on. Move your eraser onto the next description that applies to you. Continue using your eraser to trace your traits until you reach a number on the outside rim of the circle. 
· What is your number?________________
· How many people in the class had the same number as you?_____________ ___
· How many were the only ones with their number?_______________________

Reasoning and Explanation:
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)1.  Make a Bar Graph showing how many people in the class answered YES for each trait.  Don’t forget your TAILS!!! (DO NOT USE ABBREVIATIONS FOR THE TRAITS)

		





 (
Number 
of students
)













Traits
2. The results of your survey are a sample of the Utah population. Do you think you would get very different results in other parts of the country or the world? Explain.
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. What do the results of this investigation suggest about each person’s combination of traits?
________________________________________________________________________
________________________________________________________________________

5. Do people who are related to each other show more genetic similarity than unrelated people? Explain._______________________________________________________________ __________________________________________________________________________________________________________________________________________________________

Family Traits 
You will now have a chance to look at traits in people. The goal of this activity is to survey some of your relatives to find out what traits you share. 
Directions: 
1. Survey at least 5 relatives about the traits shown in the table below. Relatives can be parents, grandparents, siblings, cousins, aunts, uncles etc.
2. Survey at least 2 non-relatives about the traits shown in the table below.
3. Survey yourself about the traits shown in the table below.
4. Answer the questions below.

[image: survey]
Analysis questions:
1. With whom do you share the most traits?______________________________________
2. Is the person with whom you share the most traits in your immediate family (parents and siblings)? Why is this more likely? ____________________________________________ ___________________________________________________________________________
3. Explain why it is possible to share traits with your aunts, uncles or cousins even though they are not in your immediate family (hint: what relative do you have in common with them?) Do you get traits from your aunts/uncles/cousins? ____________________________________________________________________________
________________________________
Bead People Traits-Modeling the Passing of Genetic Infromation
In this activity, we will be modeling the passing of traits from parent to child using the colors of beads on the pretend people.

Procedure:
[image: ]1. Place six beads of the same color in each cup for the four grandparents. Color in the beads on the people.
a. Grandfather A-________________
b. Grandmother A-________________
c. Grandfather B- _________________
d. Grandmother B- _________________

2.  Choose three beads from Grandfather A and three beads from Grandmother A. Place them in the cup labeled Mother. These are the traits that Mother inherited from her parents. Color in the beads on the people.
3. Repeat step 2 using Grandfather B and Grandmother B and placing the beads in the Father cup. Color in the Fathers beads on people.
4. Close your eyes and pick three “traits” from mother and three “traits” from father. These 6 beads represent the traits that mother and father’s first child, Mary, inherits from them. Color in Mary’s traits on people.
5. Return the beads to Mother and Father’s cups and repeat steps four for George, Elizabeth, and Carl, returning the “traits” to Mother and Father’s cups each time.

[bookmark: _GoBack]Reasoning and Explanation
1. Would Mary, George, Elizabeth, or Carl look identical to (have the exact same traits as) one of their parents? Explain._________________________________________________________ _____________________________________________________________________________
2. Did all four children inherit exactly the same traits as each other, or is there variation? Explain. ______________________________________________________________________ _____________________________________________________________________________
3. How many of the four children inherited a trait from each of their grandparents? (Hint: Have all four colors)_________________________________
4. Is there a child that didn’t inherit a particular trait (color) from the family? If so, who was it and which trait (color) did they not inherit?__________________________________________ _____________________________________________________________________________
5. If two children have the same exact color beads, it doesn’t mean they are twins.  Why not?
__________________________________________________________________________________________________________________________________________________________

[image: ]
Heredity Review and Study Guide

You need to know:
· The structure of DNA. (Backbone, base pairs, double helix)
· Cell Division- Mitosis and Meiosis
· Distinguish between inherited and acquired traits
· Types of Reproduction- Sexual vs. Asexual and examples of each.
· Compare inherited traits of offspring to their parents 

1. What does DNA stand for? __________________________________________________
2. What is the function of DNA? _______________________________________________
3. Where is DNA located in the cell?_____________________
4. Why is DNA called a “double helix?” __________________________________________ 
5. What are the four bases found in DNA?  ______________ pairs with _______________, ___________________ pairs with ________________________
6. The backbone of DNA is made of: __________________ and _____________________
7. The total number of cells produced during Mitosis is:_________Meiosis:____________
8. What are the differences between the cells produced by mitosis and meiosis?  Name at least 2.__________________________________________________________________ ________________________________________________________________________
9. What is the purpose of mitosis?  _____________________________________________ meiosis? ________________________________________________________________
10.  The number of parents for sexual reproduction is : _____ asexual reproduction: _____
11.  In asexual reproduction, what percent of DNA in the offspring is from the parent?  ____  Do the offspring look identical to the parent or different? __________________
12. In sexual reproduction, what percent of DNA in the offspring is from mom? ________          dad? ________ aunt? _______ cousin? ________ 
Do the offspring look identical or different than the parents? ____________  
13. Which of the following is an example of an organism reproducing asexually? 
A. A bacteria cell dividing through mitosis to produce two identical cells
B. Female frogs laying eggs on gravel streambeds to be fertilized by a male 
C. Pollen carried by bee from one flower to another.
14. Which of the following is an example of sexual reproduction?
A. An amoeba dividing in half because all parts of an amoeba have the same genes and will produce identical offspring
B. An egg cell and a sperm cell joining to combine genetic information to produce a new organism.
15. What is an example of how knowing about asexual reproduction helps someone with an orchard (think about plants)?_______________________________________________
16. Explain the 4 types of reproduction below.  Give an example organism for each.
A. Propagation- _______________________________________________________
i. Example organism: _______________________
B. Budding- ___________________________________________________________
i. Example organism: ________________________
C. Fragmentation-______________________________________________________
i. Example organism: __________________________
D. Fission-____________________________________________________________
i. Example organism: ___________________________
E. Are the above types of reproduction asexual or sexual? ____________________
17.  Do mammals reproduce sexually or asexually? _______________________
18. Do insects reproduce sexually or asexually? ___________________________
19. Do flowers reproduce sexually or asexually? ____________________________

     STUDY THE CHART BELOW TO ANSWER THE NEXT FEW QUESTIONS.
	Organism
	1 parent
	2 parents
	Offspring identical
	Offspring different

	Bacteria
	x
	
	x
	

	Mouse
	
	x
	
	x

	Sea Star
	x
	x
	x
	x

	Moth
	
	x
	
	x


20. Look at the chart.  “x” means it is true for that organism.  Which organism(s) reproduce only sexually? ______________________________________
21.  Look at the chart.  Which organism(s) reproduce only asexually? ___________________
22. Look at the chart.  Which organism(s) can reproduce asexually and sexually? _________
23. What is the difference between acquired and inherited traits? ________________________________________________________________________________________________________________________________________________
24. True or false:  Being able to play the violin upside down while playing the piano with your feet is an acquired trait.__________________________
25. A baby lizard has green eyes and its mom and pop lizard have green eyes.  This is an example of which type of trait, acquired or inherited?____________________________
26. Give two examples of inherited traits. _________________________________________
27. Give two examples of acquired traits. _________________________________________
28. True/False: Knowledge about inherited traits will probably change because new technology will provide new information about inherited traits. ____________________
Brain Drain
1. What is DNA?  What is its function? ______________________________________________________________________________________________________________________________
2. Where is DNA found in the cell?  ___________________________
3. Describe the structure of DNA.  Include the backbone, the word “double helix,” and how the bases match up._______________________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________
4. Compare sexual and asexual reproduction.  
	
	Sexual Reproduction
	Asexual Reproduction

	# of parents
	

	

	Offspring identical or different?
	
	

	2 Advantages
	




	

	2 Disadvantages
	




	

	3 example organisms
	
	





5. Name 3 organisms that can do both, sexual and asexual reproduction. ________________________________________________________________________


6. Compare mitosis and meiosis. 
	
	Mitosis
	Meiosis

	# of cells created
	
	

	How will the cells look compared to the parent cell?
	
	

	Amount of DNA compared to parent cell
	
	

	Purpose
	



	



7. Tell the difference between inherited and acquired traits using the chart below.
	
	Inherited Trait
	Acquired Trait

	Definition
	


	

	2 examples
	


	





Grading Sheet			Name:						Period:

Unit 9 – HEREDITY	         Note: If the missed points box is blank, you received full credit  
	Teacher Comments:
	Science Booklet                                           
	Points Possible
	Missed Points

	
	Agenda/Bell Ringers
	30
	

	
	Booklet is clean and neat
	20
	

	
	Booklet is on time
	50
	

	Daily Assignments

	Video: Bill Nye- Genes 
	20
	

	DNA Structure Notes and Cell Division Notes
	15
	

	Have your DNA and Eat it too Lab
	20
	

	Reproduction Introduction
	25
	

	Types of Reproduction Notes
	30
	

	Plant Reproduction Video
	15
	

	Sexual vs. Asexual Reproduction Matching
	20
	

	Skittles Lab – Reproduction Roulette
	25
	

	Homework: Family Traits
	15
	

	Traits: Acquired vs. Inherited
	25
	

	Survey of My Traits
	25
	

	Bead People Traits
	15
	

	Heredity Review and Study Guide
	35
	

	Brain Drain
	20
	

	TOTAL POINTS:
	405
	



Dear Parents: 		*PLEASE READ*
Please look over all the assignments and the scores received.  Make sure that no error has been made in the scoring.  I also advise you to compare these scores to the scores on Skyward. AFTER THE BOOKLET IS CORRECTED AND YOU HAVE LOOKED THROUGH IT, PLEASE SIGN BELOW.  Then return the whole booklet to the teacher. I am storing the booklets in my classroom to study for CRT’s at the end of the year.  Thanks for all your support! 
Mr.Hansen, Mr.Hamilton, Mrs. Ramos
Parent Signature:_________________________________ 	Date:___________
* Questions or comments please email me at mahansen@alpinedistrict.org
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