Heredity and Genetics Noteguide (Fall Semester)
Pre-Reading on Mendel and Peas 
Answer the following questions using your book, pgs 263 - 266.

1.  What was Mendel’s profession?

2.  What type of plant did Mendel use to do his genetic studies and why did he choose this plant?
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3.  What does it mean to be a true-breeding plant?

4.  How does cross-pollinating work and why is it effective?

5.  What does F1 stand for in genetics?

6.  What are some of the traits of pea plants Mendel studied?

7.  What did Mendel determine about biological inheritance?

What is Genetics?
· Genetics - ____________________________________
· Heredity - passing of traits from _________________________
· Trait – an _______________________________
Who is Gregor Mendel?
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GREGOR MENDEL discovered the basic laws of inheritance through 
___________________________________________________.

· Mendel published his results _______________, but the results were ignored until the 1900’s!

Mendel noted that one trait always _______________________ another trait.  These overpowering traits are _______________________.

· Dominant traits- represented by a ____________________.  Dominant traits _________________ or prevent the expression of the recessive trait.       (B= brown eyes)

· Recessive traits-represented by a ______________________.  A trait that is _________________ in the presence of a dominant gene.     (b= blue eyes)
Mendel thought that for every trait, there must be a ________________________.  One gene comes from the sperm and one from the egg.  Mendel developed 3 important laws.  

GREGOR MENDEL’S LAWS (PRINCIPLES)

1. Law of Segregation

· Genes segregate (separate) during ____________________________.
2. Law of Independent Assortment
· Genes segregate ________________ of each other during gamete formation.
3. Law of Dominance

· For each trait there is a ___________________________________ or prevents the expression of a weaker (recessive) trait.
Important Genetics Vocabulary:

Allele- _________________________________________________ for a certain trait.

Genotype- __________________________________________ (genes) for a given trait.

Phenotype- The _______________________ of a trait as determined by a given genotype. 
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Examples of Alleles:                                   Examples of Genotypes                                      Examples of Phenotypes
R = round       r = wrinkled                                  RR, Rr, and rr                                              Round or Wrinkled
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              RR  - round
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Homozygous- A trait that contains 
_____________________________.

(RR and rr are homozygous genotypes)

Heterozygous- A trait that has two 
_____________________________.

(Rr is a heterozygous genotype)

Practice with Vocabulary

Phenotypes and Genotypes of Single Crosses

Here are the letters which have been assigned to represent each trait in Mendel’s pea experiment.  Use these letters as you complete the vocabulary exercises:
1. round seed dominant over wrinkled seed:  R / r

2. yellow seed dominant over green seed: 
Y / y

3. colored seed coat over white seed coat:
C / c

4. inflated pod over wrinkled pod:

I / i

5. green seed pod over yellow seed pod:
G / g

6. axial flowers over terminal flowers:
A / a

7. long stem over short stem:


L / l

Write the single allele (letter) for each characteristic.

1. round
_____________       wrinkled    _____________
(seed)

2. yellow
_____________       green         _____________
(seed)

3. colored
_____________       white         _____________
(seed coat)

4. inflated
_____________       wrinkled
_____________
(pod)

5. green
_____________
  yellow
_____________
(pod)

II.  Write the genotype for the alleles described.
1. a)  Homozygous round seed
________

b)  Heterozygous round seed
________

c)  Wrinkled seed

________

2. a)  Homozygous yellow seed
________

b)  Heterozygous yellow seed
________

c)  Green seed


    ________

3. a)  Homozygous colored seed coat ________

b)  Heterozygous colored seed oat________

c)
White seed coat

     ________

III.  Write the phenotypes for the following genotypes.
1. LL

_______________________________________
2. Gg

_______________________________________

3. rr

_______________________________________

4. Ii

_______________________________________

5. Aa

_______________________________________

6. Rrii
_______________________________________

7. GgYy
_______________________________________

8. CCLL
_______________________________________
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A Genetics Tool
Punnett squares are used to predict the_________ ___________________________ among offspring.

Steps for Solving Genetics Problems using Punnett Squares:

Before you begin:  _________________________________ & determine what you know!!

Problem:  In flowers, red petals are dominant over yellow.  A heterozygous, red plant is allowed to self-pollinate.  What are the genotypes and phenotypes of the offspring?

Step 1:  Choose a letter to ______________________________ in the cross.  Use the first letter of the dominant trait. 




         R=  red (dominant)

r=  yellow (recessive)
Step 2:  Write all the _______________________________________ for the trait.

    Genotypes    Phenotypes
RR 
   =    red

           *since we know red is

Rr  
   =    red


 dominant, it will show

rr 
   =    yellow

       
 in the heterozygous

Step 3:  Write the ______________________________________________.

Rr
x
Rr

(heterozygous red with itself)
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Step 4:  Enter the ________________________________________________ of the Punnett Square (gametes are single letters from the parent’s genotype).
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Step 5:  Complete the Punnett Square by _____________________________________ in the appropriate boxes.



           R

       r
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Step 6:  Determine the ______________________ for the offspring:  1RR: 2Rr: 1rr

Step 7:  Determine the ______________________ for the offspring:  3red: 1 yellow
Types of Crosses: (Monohybrid, Dihybrid, Incomplete Dominance, Codominance, Multiple Alleles, and Sex-Linked Traits)
Monohybrid Cross – Crossing of two individuals with only one trait of interest.

Try This:

                       Round seeds(R) are dominant to wrinkled seeds (r)
	RR x rr
	 

 

 

 


	What percentage of the offspring will be round? _____________

What is the genotypic ratio? _______________________________

	RR x Rr
	 

 

 

 


	What percentage of the offspring will be round? __________

What is the genotypic ratio? _______________________________


A heterozygous round seeded plant is crossed with a homozygous wrinkled seeded plant. 

What are the genotypes of the parents?  

	 
	 

	 
	 


__________   x  __________

What percentage of the offspring will also be homozygous?  ___________

What is the genotypic ratio? __________________________

In pea plants purple flowers are 

	 
	 

	 
	 


dominant to white flowers. 

If two white flowered plants are cross, what 

percentage of their offspring will be 

white flowered?   ______________

A white flowered plant is crossed with a plant 

	 
	 

	 
	 


that is heterozygous for the trait.  

What percentage of the offspring will 

have purple flowers?___________

What is the genotypic ratio? 

_____________________________

Dihybrid Cross - Crossing of two individuals with only one trait of interest.
	Tall (T)
	Round seed (R)
	Inflated pod (I)
	Green Leaf (G)
	Long stem (L)

	Short (t)
	Wrinkled seed (r)
	Wrinkled pod (i)
	Yellow Leaf (g)
	Short stem (l)


Cross 2 heterozygous round green leafy plants.  What are the parent’s genotypes? _______x ______

Foil to find your possible gamete combinations to complete the top and side of your Punnett Square boxes.  (FIRST, OUTER, INNER, LAST)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


What is the phenotypic ratio?

___________________________: ___________________________: ___________________________: ___________________________
For humans brown hair and green eyes are dominant over blonde hair and blue eyes. Cross 2 heterozygous brown hair, blue eyed parents. B = Brown  b = blonde  G = green   g = blue

Foil to find your possible gamete combinations to complete the top and side of your Punnett Square boxes.  (FIRST, OUTER, INNER, LAST)
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


What is the phenotypic ratio?

___________________________: ___________________________: ___________________________: ___________________________
More type of Inheritance (Punnett Square Practice)
Incomplete Dominance- Neither of the traits is ________________________________. 
The offspring will have a __________________ of the two traits.


EXAMPLE: 

 R= red

r= white  

Rr= pink



Co-dominance- Both traits are dominant and cannot hide the other trait; offspring will __________________________.
Example: Chickens                               
Try This:

Are these examples of incomplete or codominance?

a) Birds can be blue, white, or white with blue-tipped feathers.
b) Flowers can be white, pink, or red.
c) A Hulu can have curly hair, spiked hair, or a mix of both curly and spiked.
d) A Sneech can be tall, medium, or short.
e) A Bleexo can be spotted, black, or white.
In Smileys, eye shape can be starred, circular, or a circle 
with a star. Write the genotypes for the pictured 
phenotypes.  Is this codominance or incomplete dominance?
	
	

	
	


Show the cross between a star-eyed and a circle eyed. 


What are the phenotypes of the offspring? ____________ 

What are the genotypes? __________

	
	

	
	


                  Show the cross between a circle-star eyed, and a circle eyed.
                  How many of the offspring are circle-eyed? ____________
                  How many of the offspring are circle-star eyed? ____________
	
	

	
	


Show the cross between two circle-star eyed. 

How many of the offspring are circle-eyed? ____________


How many of the offspring are circle-star eyed? ____________


How many are star eyed? ____________

Oompahs can have red, blue, or purple hair, where purple hair is caused by 
the heterozygous condition. 
Is this incomplete or codominance? __________________________

Show a "key" for the genotypes and 

phenotypes of hair color.

	
	

	
	


Orville Oompah has purple hair and is married to Opal Oompah who brags 
that she has the bluest blue hair in the valley. 
How many of Opal’s children will be able to brag 
about their blue hair also? __ 
How many will take after their father? ____ (Show work!)

       Olga Oompah has red hair and marries Oliver Oompah who has blue hair. They have 32 children. What is 
       the color of these children's hair? ____________(Show work!)

	
	

	
	


Practice on your own:
Spongebob loves growing flowers for his pal Sandy. Her favorite flowers, Poofkins, are found in red, blue, and purple. Use the information provided and your knowledge of incomplete dominance to complete the sections below.  Is this incomplete or codominance? _____________________
	
	

	
	


         Write the correct genotype for each color if R represents a red gene 
        and B  represents a blue gene

              Red: ______     Blue: ______
Purple: ______

What would happen if Spongebob crossed a red Poofkin with a blue Poofkin? Complete the punnett square to determine the chances of each flower color.

	
	

	
	



What would happen if Spongebob crossed two purple Poofkins? Complete the punnett square to determine the chances of each flower color.


	
	

	
	


Red and white genes form a roan color.  (Both red and white hairs in the coat).  Is this codominance or incomplete dominance? ____________________________

Cross:  A roan bull is crossed with a roan cow. 

	
	

	
	


1.  What is the genotype of the parents? ______________

2.  What are the possible genotypes of the offsprings?       

      ___________________________
3.  What are the possible phenotypes of the offsprings?

     __________________

4. What is the genotypic ratio? 
      ____________________________
5.   What is the phenotypic ratio? 
      _______________________________

Black Andulasian chickens and white Andulasian chickens form “blue” chickens.  (A combination of black and white feathers on the same bird.)    Is this codominance or incomplete dominance? ____________________________
Cross:  A white and “blue” chicken are crossed.


1.  Will any of the offspring be white? _________

2.  Will any of the offspring be black? _________

3.  Will any of the offspring be blue? ________ 

4.  What is the genotypic ratio? ____________________

5.  What is the phenotypic ratio? 

     ____________________________ 
	
	

	
	


Multiple Alleles- A set of __________________________

_________________ control a trait.  

Example: Blood types (A, AB, AB, O)
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Blood Type is controlled by 3 alleles: A, B, O. A & B are codominant, O is recessive.

1.  a)  What are the two genotypes possible for a person who as A blood? ______________
    b)  What genotype does a person with AB blood have? _______________

    c)  What genotype does a person with O blood have? _____________
    d)  What are the two genotypes possible for a person who as B blood? ______________

2.  A man with type AB blood is married to a woman who is homozygous for type B blood.  What blood types will their children have and in what proportion?

3.  A man who is homozygous for type B blood is married to a woman with type O blood.  What blood type will all their children have? ________   What is the genotype of the children? ______

4.  A woman who is heterozygous for type A blood is married to a man who is heterozygous for type B person. 

What proportion of their children will have: A blood? _______ B blood? _______ O blood _____
5. A man with homozygous type A blood and a woman with heterozygous type B blood want to know the probability of having a child with type AB blood.
6. A man really wants to have a baby with type AB blood so he can brag to his friends that his kid is rare.  Is it possible for a baby to get type AB blood if the mom has type O blood?  Prove your answer showing all work.  
7. A man has type A blood and a woman has type B blood.  Their son has type O blood, knowing for sure that they are the parents of this boy.  What are the genotypes of the parents?
Sex-Linked Traits – ATTACHED TO THE SEX CHROMOSOMES
Sex Chromosomes- ________________________________________. (X and Y)

XX= __________________

XY= __________________
           __________________ determine the sex of the offspring- egg is always X.
          All ________________ chromosomes are called autosomes.
Sex Linked trait- trait that is carried ______________________________________.  Very few traits are associated with the Y chromosome.


An example of a sex linked trait is baldness in humans.  Males have these traits
more often because they ____________________________________.

Example: 

Colorblindness is a sex-linked recessive trait in humans.  A normal man marries a woman whose father was colorblind.

a.  What is the dominant trait? ___________  Symbol? ______
b.  What is the recessive trait? ___________ Symbol? ______
e.  What are the sex chromosomes of the male?  _________

f.  What are man’s full genotype? _______

g.  What are the sex chromosomes of the female? _______

h.  What chromosome and gene did the woman inherit from 

     her colorblind father? _______________

i.  What is the full genotype of the woman? __________

j.  List the sex and appearance of each possible offspring:
Hemophilia is a disease caused by a sex-linked recessive trait.  In this disease, the blood doesn’t clot correctly and there is a lot of hemorrhaging.  A normal man marries a normal woman.  Three of their children are normal but one has hemophilia.

a.  What is the dominant trait? ________

b.  What is the symbol? ________

c.  What is the recessive trait? _______________

d.  What is the symbol? __________

e.  What is the genotype of the father? _____________

f.  What gene would the normal mother have on 
     one of the X-chromosomes that she 
     passed to her hemophiliac son?______________

g.  What is the complete genotype of the mother? ___________________

Try these:

In canneries, black eyes are sex-linked and dominant to red eyes.  A black-eyed male is mated to a red-eyed female.  (Assume sex chromosomes are the same as humans)

a.  What is the parent cross? ______  x ______
b. Work out the cross between the two birds.  

c.  List the sex and appearance of each offspring.

A normal woman whose father was colorblind marries a colorblind man.
a.  What is the male’s genotype? ____________

b.  What is the female’s genotype? ___________

c.  Draw out the cross between the couple.

d.  What is the possibility of having a colorblind son? ________

e.  What is the possibility of having a colorblind daughter? 
    _______

What type of Inheritance is this? Identify the type of inheritance and answer the given questions.(Show your work – Draw the Punnett Square)

1). Bunnies can have straight ears or floppy ears.   Straight ears are dominant (EE or Ee) and floppy ears are recessive (ee).   If a straight eared bunny (EE) is crossed with a floppy eared bunny (ee), what percentage of the offspring will have straight ears?  This is an example of _________________ inheritance.
2). A colorblind man marries a normal woman and they produce the following children:  

One normal girl, one colorblind girl, one normal boy, and one colorblind boy. This is an example of _________________ inheritance.  Show the Punnett square which would produce these children.
3). A woman with type A blood is claiming that a man with type AB blood is the father of her child who is also type O.  Could this man be the father of the child? (Show proof using the Punnett square) This is an example of _________________ inheritance.
4). Long stem plants are dominant over short stem plants. Cross a heterozygous long stem plant with a short stem plant. This is an example of _________________ inheritance.
5). A cross between a blue blahblah bird (B) & a white blahblah bird produces offspring that are silver.  The color of blahblah birds is determined by just two alleles. This is an example of _________________ inheritance. Cross a white with a silver blahblah and give the phenotypic and genotypic ratio.
6). A cross between a black cat & a tan cat produces a tabby pattern (black & tan fur together).   This is an example of _________________ inheritance.  Cross a black and tabby cat and give the phenotypic and genotypic ratio.

7)  Yellow and white-colored mice are homozygous, while cream-colored mice are heterozygous.  This is an example of ____________________________ inheritance. If two cream-colored mice mate, what phenotypic ratio can we expect of their offspring?  ___________________________________

Show the Punnett Square.

8)  Alice has type A blood, her husband Mark has type B blood.  Their first child Amanda has Type O blood.  Their second child Alex has type AB blood.  This is an example of ________________________ inheritance.  
What is Alex’s genotype? __________

What is Amanda’s genotype? _________

Show the Punnett Square to prove your answer.
What is a Pedigree?
· A pedigree is like a _______________________ that examines specific genetic traits.


· 

= ___________



= ___________________
· Individuals having a particular trait are __________________________.
· Roman numerals represent generations and individuals are numbers in each generation from left to right (1, 2, 3, etc.)

Pedigree of Huntington’s Disease in a Family
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1. Which members of the family above are afflected by Huntington’s Disease?

2. There are no carriers for Huntington's Disease- you either have it or you don't.
With this in mind, is Huntington’s disease caused by a dominant or recessive trait?

3. How many children did individuals I-1 and I-2 have?





The pedigree to the right shows the passing on 

of Hitchhiker’s Thumb in a family.  Is this trait

dominant or recessive? 

How do you know? ______________________

How are individuals III-1 and III-2 related? 
Name 2 individuals that have hitchhiker’s thumb. 
Name 2 individuals that were carriers of hitchhiker’s thumb. 

Is it possible for individual IV-2 to be a carrier? __________ Why? 

The pedigree to the right shows the passing on of 

colorblindness.  What sex can ONLY be carriers of 

colorblindness? 

With this in mind, what kind of non-mendelian 

trait is colorblindness? 

Why does individual IV-7 have colorblindness?

Why do all the daughters in generation II carry 

the colorblind gene? 

Name 2 IV generation colorblind males.
Create your own Pedigree

Andy, Penny, and Delbert have freckles, but their mother, Mrs. Cummins, does not.  

Mrs. Giordano, Mrs. Cummin’s sister, has freckles, but her parents, Mr. and Mrs. Lutz, do not.

Deidra and Darlene Giordano are freckled, but their sister, Dixie, like her father is not freckled.

Next Unit 

Purebred - organisms that have had the same trait ______________________________.  Think about dogs!

Hybrids - offspring whose traits __________________________________.

Cloning- _______________________________ of “parent” organism.  (can get an exact copy of desired trait)…Remember Dolly?
Selective breeding-  pattern of breeding to __________________________.  Often seen in livestock and domesticated animals.

Genetic counselors – counselors that advise couples of ___________________________ that their offspring may have.

What is a Genetic Disorder?

· Sometimes our genes have ________________.  Mistakes can cause ______________.
· Disorders can be _________________________________.
· Recessive disorders – individuals have _________________________________ (aa) – 
Most human disorders are ________________________.
· Dominant disorders –only need ______________________ (Aa) to cause the disorder.
· Sex-linked disorders –occur on the ___________________________; these disorders more common in men.
Examples of Genetic Disorders

· Hemophilia – _____________________; 

blood doesn’t clot

· Color blindness – ____________________; can’t see certain 
colors

· Cystic fibrosis – ________________________________ and 
weakened digestive system; a recessive, fatal disorder 
common in white people

· Huntington’s Disease – brain cells die; a fatal, __________________

that develops in mid-life
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· Sickle-cell anemia – __________________________

 ________________________; people with this disease 
can’t get enough oxygen, causing pain, fever and weakness; 
recessive and common in Africans and African-Americans


These disorders can be tested for while the ____________________________ through:
· _______________________ –sample the amniotic fluid (surrounds the fetus).  Fetal cells are tested for disorders.
·  ________________________ – fetal images show abnormal body structure


It is possible to make a ___________________ from the 
information from these tests.  A karyotype is a picture of a 
_________________________________.  It is used to 
find some chromosomal problems.


                         GENOTYPE


(combinations of  alleles)





PHENOTYPE


(physical appearance)
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Mixture of red and white to give a pink color





Key:


_______ = Red


_______ = Blue


_______ = Purple





Give the genotypes for the offspring:


Give the phenotypes for the offspring:


How many of the plants would have red flowers? ______%


How many of the plants would have purple flowers? ______%


How many of the plants would have blue flowers? ______%





Give the genotypes for the offspring:


Give the phenotypes for the offspring:


How many of the plants would have red flowers? ______%


How many of the plants would have purple flowers? ______%


How many of the plants would have blue flowers? ______%
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The genetics of hemophilia





Pedigree for a family with Huntington’s Disease
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Example of how sickle cell anemia can be passed by ‘carriers of the disease.
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