Before Reading:  Briefly scan the assigned text.  Then read the statements and select either agree or disagree.  Write a prediction about what you expect to learn from reading the text.
After Reading:  Reflect on the choices you made prior to reading.  Provide an explanation using text evidence to support whether the choice you made prior to reading was correct or incorrect.  
	Before Reading
	After Reading

	Agree
	Disagree
	Statement
	Why was my choice correct?
	Why was my choice incorrect?

	
	
	All living things “inherit” traits from their parents.
	“All living things “inherit” traits from their parents.”
	

	
	
	If one of these traits helps them survive longer, so that they can have more offspring of their own, with those same traits, they are selected.
	If one (or many) of these traits, which they inherit from their parents, helps them survive longer, so that they have more offspring of their own, with those same traits-they are selected.”
	

	
	
	Because of coal-burning in the 1900’s, the bark of trees in London became white as a result of the ash in the atmosphere.
	“In the early 1900’s coal-burning was common in London, the air was thick with pollution.  Coal smoke blackened the trees until their bark was dark brown.”
	

	
	
	Genetic traits stay the same over time.
	“Genetic traits may change over time to give a species the best chance of survival.”
	

	
	
	Natural selection is breeding between closely-related individuals that have the most desirable traits is encouraged.
	Natural selection is when over time desirable traits thrive while undesirable traits decline.
	

	
	
	Genes determine traits.  Alleles are forms of a gene.  There are two types of alleles that form the gene, dominant and recessive alleles.
	“Genes determine traits.  An allele is a form of a gene.  Each gene occurs in pairs.  Each gens may occur in one of two forms.”
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How Do Genes Determine Traits?

Genes determine traits. An allele is a form of a gene. Each gene occurs in pairs. Each gene may
occur in one of two forms, either dominant or recessive alleles. Complete the following to practice,
understanding how scientists work with alleles. Most traits are the result of several genes, but we will
practice with some that are thought to be controlled by a single gene.

Part 1: Symbolizing Alleles
In the table below, several traits are listed. The two forms of the gene are listed. Scientists use two
forms of the same letter to represent the two alleles. A dominant allele is represented by a capital
letter. A recessive allele is represented by a lower case letter. They usually write the first letter from
the dominant allele and then the recessive allele.

Complete the table:

- Dominant Allele Recessive Alel Symbol
Handedness | Right handed Left handed r
Hair line [ Widow's peak - Straight hairiine -

Ear lobes Free or unattached Attached -
Hand folding Left thumb on top Right thumb o top =

Chin features | Clefi chin__ No cleft —

Toes Second toe longer than ‘Second toe not longer thai big |

S big toe Jtoe
[PTC Can taste PTC Can'iaste PTC ]

Part 2: Determining the Phenotype

Genes come in pairs. There are three possible combinations (genotype) of alleles in each pair. If a
dominant allele is present, the dominant trait will appear in an organism. In order for a recessive trait
1o be expressed, both alleles of a gene pair must be recessive.

In the table below, identify the expression of the gene, or how the gene is shown, in the organism.
The expression of a gene is called a phenotype. The genotype is the possible combinations of
alleles in a gene.

Phenotype (expression of gene)
he person wil be right handed
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Part 3: Determining the Genotype
The genotype refers to the alleles in the gene pair. There are three possible combinations. If an

organism expresses a dominant trait, there are two possible genotypes.

Fillin the table below with the possible genotypes for each phenotype.

[ Genotype (combination) Phenotype (expression of gene)
VAWV or Ww A person with a widow's peak |
7 A person with a longer second toe

A person with attached ear lobes |
A left handed person

A person whose left thumb s on top when they fold their hands
A person with no cleft on their chin

There are many other tras in living organisms. Gregor Mendel (the father of genetics) conducted
experiments on the traits of pea plants.

Every organism has traits that are controlled by their genes. Some traits are controlled by just one

gene pair. However, there are many traits that are controlled by more than one pair of genes (e.g.,
eye color and blood type).

2012, TEsace o page2cr2
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How Do Genes Determine Traits? KEY

Genes determine traits. An allele is a form of a gene. Each gene occurs in pairs. Each gene may
occur in one of two forms, either dominant or recessive alleles. Complete the following to practice,
understanding how scientists work with alleles. Most traits are the result of several genes, but we will
practice with some that are thought to be controlled by a single gene.

Part 1: Symbolizing Alleles
In the table below, several traits are listed. The two forms of the gene are listed. Scientists use two
forms of the same letter to represent the two alleles. A dominant allele is represented by a capital
letier. A recessive allele is represented by a lower case letter. They usually write the first letter from
the dominant allele and then the recessive allele.

Complete the table:

Trait ___Dominant Allele Symbol Recessive Allele
Handedness | Right handed R Left handed
[Hair line. W__| Straight hairiine
Ear lobes 1 F Attached
Hand folding 1 L Right thumb on top
Chin features | C_ [Nockft - -
Toes ‘Second toe longer than S~ [ Second toe not fonger than big
big toe. toe
PTC Can tast T Cantiaste PTC t

« The letter used is not as important as the form of the same letter being used. If a student
used a T for the toe, itis acceptable as long as they use a t for the recessive allele.

Part 2: Determining the Phenotype
Genes come in pairs. There are three possible combinations (genotype) of alleles in each pair

1f a dominant allele is present the dominant trait will appear in an organism. In order for a recessive
trait to be expressed, both alleles of a gene pair must be recessive.

In the table below, identify the expression of the gene, or how the gene is shown, in the organism,
The expression of a gene is called a phenotype. The genotype is the possible combinations of
alleles in a gene.

T Phenotype ]
| The person will be right handed
The person will have a widow’s peak hairiine.
The person will have unattached ear lobes
The person will not have a cleft chin.
The person will be able to taste PTC paper.
The person will be left handed.
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Part 3: Determining the Genotype
The genotype refers to the alleles in the gene pair. There are three possible combinations. If an
organism expresses a dominant trait, there are two possible genotypes.

Fillin the table below with the possible genotypes for each phenotype.

Genotype Phenotype
[ WW or Ww Aperson with a widow's peak |
[SSorss | A person with a longer second toe -
i A person with attached ear lobes ) 1
[ ~ A left handed person B
Clorll | Aperson whose left thumb is on fop ‘when they fold their hand
cc B A person with no cleft on their chin

There are many other traits in living organisms. Gregor Mendel (the father of genetics) conducted
experiments on the traits of pea plants.

Every organism has traits that are controlled by their genes. Some traits are controlled by just one.

gene pair. However, there are many traits that are controlled by more than one pair of genes (e.g.,
eye color and blood type).
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Natural Selection and the Peppered Moth

Natural Selection is one of the ideas suggested by Charles Darwin to explain evolution. All living things “in-
herit” raits from their parents. In humans, a frait can be hair color and how tall we are (height),just to name a
couple. In birds it can be the color of ts feathers, the shape of its beak or the strength of its song. In insects it
can be body color or wing shape

f one (or many) of these traits, which they inherit from their parents. helps them survive longer. 5o that they can
have mare offspring of their own, with those same tras — they are selected. This means that over many genera-

tions. there will be more and more individuals like them in their population.
Here is a simple of example of this from real lfe. In the early 1900s coal-burning was common in London, the
air was thick with pollution. Coal smoke blackened the trees uniil heir bark was dark brown. The peppered
moth was a speckled brown moth that blended into the dark English tree bark perfectly. Then in 1956, London
passed a clean air act and coal was banned in the city. Smokestacks were made taller to get pollutants further

out into the atmosphere. Within ten years the trees, once brown from coal smoke, began to take on their natural
light-colored bark. As the trees got lighter. the brown peppered moths stood out against the bark and were easy
targets for hungry birds. Lighter moths, however, blended in and survived o lay eggs. Over many generations

which for insects can be just a couple of years. all the peppered moths were lighter in color.
This is how natural selection works, though in mammals and other vertebrates it takes much longer for traits to

spread throughout a populations. This physical change is also called adaptation or structure and funntion

Pepperad moths on a coal smoka biackened (roe. Peppered moths on  natural colored tree.
The lighter molh stands out as easy prey. The darker moth now stands out as easy prey.

www.exploringnature.org ©Sheri Amsel
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Natural Selection and the Peppered Moth
Activity

Age: any age

Materials: Life Science Standards

s K4 Characreristics o organims. e xcles of
cissors organisms.organims and envronmcrs

2 big sheets of newspaper S8 Structure and function i v ing sy, reprodc-

tion and heredity. regulation and hehaxor. populaions
and cosystems. diversity and adsptatons of ogarisms.

pink. orange or red construction paper

Procedures:
Cut out small butterfly-like shapes from both the newspaper and the colored construction paper (any shape will
work, as long as they are all about the same size and shape).

Lay out the newspaper on a table. Make sure it covers at least two square feet

Sprinkle the newspaper and the colored consiruction paper butterflies across it.

Line up students in single file.

“Tell students to pretend they are a flock of birds and to walk quickly by the table and grab up the first butterfly
they see and keep moving.
After allthe students have “grabbed breakfast” ask them to lay them all down on an empty desk.
‘Count the number of colored butterfies compared to the newspaper butterfics.

Discussion:
How many colored butterfies did they pick up compared to the newspaper ones?

‘Why wuld more people pick up colored butterflies compared to the newspaper butterflies?
Do you think birds moving quickly pick prey they can see more easily?

Does this help prey that blens in survive better?

S

R
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n

www.exploringnature.org ©Sheri Amsel
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