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Section I Notes

I. Gregor Mendel: Father of Genetics

      A.  Heredity: The passing of traits (genetic characteristic) of from generation to the next.
1. When Mendel began, dominant view was blending inheritance (offspring were a blend of parental traits).

2. Mendel noticed some traits  were hidden

      B.  Mendel’s Experiments

      1  .From 1856 – 1863, crossed 29,000 pea plants!

                     2.  Used pea plants because:

                    a.  
                    b.  
                    c.  

                    d.  

      C.   Procedure

     1.  Cross Pollination:  Mendel would take pollen from one flower’s anther and    

                                          manually transfer to another flower’s stigma.

     2.  Some plants were allowed to self-pollinate (a flower fertilizes itself).
D. History:  Mendel’s work was largely  ignored for 35 years.
Why?   Went against view of blending and acquired traits.
II. Math and Probability:  The Key to Mendel’s Experiment
          A. Importance: Mendel was one of first to apply math to biology

          B. Steps:

     1.  To calculate percentage:

         Number of times an event is expected to occur/Number of times event could occur

        If you flip a coin 10 times, you could get 10 heads but you expect 5.
        5 (# times expected)/ 10 (# of times event could possibly occur)

         5 / 10 = .5

                   2.  To calculate ratio:
                      a. Number of times event could occur: Number of times an event is expected to occur

                      b. Divide each side by smallest number to get whole number ratio

                      Example:   If 224 flowers (out of 705 total) are white, the ratio of white to purple flowers is 

                                         705: 224         3.15: 1
224 224

Section I Questions
1. How was Mendel able to control the pollination of his pea plants? 
2.  How does cross-pollination differ from self-pollination?

3.  Why is the pea plant an ideal organism for genetic studies such as those conducted by Mendel?
4.  What are three problems Mendel might  have encountered if he had  conducted his experiment with 20,000 mice (rather than peas)?
5  If a total of 1234 pea plants are studied and 302 are display white flowers while the rest display purple flowers.

a. What is the probability they will display what flowers (express as decimal)?

b. What is the ratio of white to purple flowers (express as whole number ratio)?

6.  A sample of peas contains 800 green peas and 345 yellow peas, 

a. What proportion are green?
b. What percent are yellow?

c.   What is the ratio of green to yellow peas?
7.  When Mendel began his work, what was the prevailing view of how traits were inherited?
8.  What is the difference between self-pollination and cross-pollination?

9.  What are two features of pea plants that make it an ideal research specimen for Mendel’s work?
___ 10. Who is known as the “father of modern genetics”?

             (a) Charles Darwin               (b) Gregor Mendel

              (c) Robert Hooke                   (d) Carolus Linnaeus
____ 11. The process of transferring pollen from the male part of the flower to the female part

                of another flower is called

               (a) artificial fertilization.           (b) artificial selection.

               (c) artificial mating.                   (d) artificial mechanism.
_____ 12. According to the blending inheritance hypothesis that was popular in the 19th century,

                 what would happen if a tall plant was mixed with a short plant?

         (a) All the offspring would be tall.                      (b) All the offspring would be short.

          (c) All the offspring would be medium height.   (d) The offspring would be 50% tall and 50% short.
____ 13.  If you toss a coin 10 times and get 7 heads and 3 tails, what is the probability that

                the next toss will result in a heads?

               (a) 50%     (b) 30%       (c) 70%      (d) 100%
              ___________________________________________________________
T/F

T/F…if false, change statement to make it true:

______ 14. The “father of modern genetics” is James Watson.
______ 15. The passing of characteristics from parent to offspring is called fertilization.

______ 16. Ecology is the branch of biology that focuses on heredity in organisms.

______ 17. Fertilization in which pollen from one flower pollinates a flower on a different

                  plant is called self-pollination.
______ 18. Offspring of the P generation are referred to as F2 offspring.

Section II Notes
I.  Vocabulary 

A. Genetic Variant in Plants

1. True-breeding: 

2. Hybrid: Plant that may not display constant trait if allowed to self-pollinate.

3. Alleles: Different forms of a trait or gene (flower color can be white or purple; each has its own unique allele).

B. Generations

1. P-generation: Parental generation; the first generation you are studying

2. F-1: Filial generation; offspring of P generation

3. F-2: Filial 2; offspring of those in F1 generation.

C. Genotype: Method of noting genes carried by an individual.

1. Homozygous Dominant: AA  Dominant will always be displayed.

2. Heterozygous: Aa  Will display dominant trait

3. Homozygous Recessive: aa  Will display recessive phenotype

D. Phenotype: 

II  .Monohybrid Cross

A. Monohybrid: One trait (flower color or plant height)

1. Mendel began with true-breeding white- flowered and purple-flowered plants.

2. P Generation Cross:    AA x aa

	
	

	
	


                             Results?

                             Genotype of F1?

                       3.  F1 Cross:               Aa x Aa

	
	

	
	


                                Results?

                                Circle all white offspring in Punnett square above.

                                 What is the frequency of white offspring?

B. Mendel’s Conclusions:

1. Genes come in different forms, or alleles.

2. Alleles can be dominant or recessive.  Recessive alleles can skip a generation.

3. Organisms such as peas are diploid, having two alleles for most traits.  They get one allele from each parent.

4. When gametes form, an individual’s two alleles segregate, or separate into two different games.   Now known as Law of Segregation.
C. Using Probability in Monohybrid Crosses

1. Test Cross:  If an individual displays dominant phenotype, to determine genotype cross with individual with recessive phenotype.

a. If unknown genotype is AA, what do you expect for offspring?

b. If unknown genotype is Aa, what do you expect for offspring?

2. What cross produces 2:2 ratio?

3. What cross produces 3:1 ratio?

4. What is a possible cross to yield a 4:0 ratio?

Section II Questions

_____1.  Which of the following represents a heterozygous individual?

                       a.  AA    b. Aa    c. aa   d. AB   e. Ab  
____ 2.   Different forms of a trait are called

      a. variants   b. alleles   c. tetrads   d. heterozygous  e. Punnetts

____ 3.    In pea plants, tall height is dominant and short height is recessive.  Which  option below represents the   

              recessive genotype?

               a.  tall   b. short   c. TT   d.  Tt    e. tt
____  4. 

	If one parent's genotype is Bb and the other's is bb, what is the probability that the offspring will have black eyes if B = black eyes and b = red eyes?

	A.
0%
B.
25%
C.
50%
D.
100%



____ 5.  Due to the Law of Segregation, how many alleles are inherited from each parent?

              (a) 1      (b) 2     (c) 4      (d) 5

____ 6. An organism that has an identical pair of alleles for a trait is called

             (a) homozygous.    (b) heterozygous.    (c) monozygous.    (d) dizygous.

_____ 7. The allele that is expressed when two separate alleles are inherited is referred to as

              (a) recessive.     (b) dominant.     (c) homozygous.   (d) heterozygous.

_____ 8. What are the possible parental genotypes of an individual who is homozygous recessive?

                (a) homozygous dominant            (b) homozygous recessive

                 (c) heterozygous                             (d) both b and c

_____ 9. In pea plants, the dominant allele (P) codes for purple flowers and the recessive allele

               (p) codes for white flowers. What is the probability that a cross between a homozygous

               dominant (PP) plant and a heterozygous plant (Pp) will result in offspring that have

               purple flowers?

              (a) 100%       (b) 75%        (c) 25%       (d) 0%

_____ 10. What is the probability that a cross between a homozygous dominant (PP) plant and

               a homozygous recessive (pp) plant will result in offspring that have white flowers?

                (a) 100%       (b) 0%      (c) 75%      (d) 25%

11    An individual is homozygous recessive for a trait.  Write her genotype:

12.  An individual is heterozygous for a trait.  Write her genotype:

13.   In pea plants, the allele for green pea pod color is dominant to the allele for yellow pea pod color.  If a plant is heterozygous for this trait, what will be the plant’s phenotype?

14.  A purple-flowering plant (AA) is crossed with a white-flowering plant (aa).  Complete the following Punnett square:

	
	

	
	


15.     Two peas are crossed.  Each pea plant is Aa (displaying green pea pods; yellow is recessive).  What color of pea pods  do you expect the offspring to display?   What ratio (whole number) do you expect?
        16.    In peas, purple flower color is dominant.  If you wanted to know if a purple- flowered plant is homozygous    

        (AA) or heterozygous (Aa), describe a procedure you could   follow to determine the plant’s genotype.

17..  What is a true-breeding plant?

18. Identify the purpose of a testcross. 
19. Explain the Law of Segration (in your own words):

Write true if the statement is true, false if itis false. If false, change sentence to make it true.
______ 1. Probability is the likelihood that a certain event will occur.
______ 2. Results predicted by probablity are most accurate when few trials are performed.
______ 3. A heterozygote (Bb) has a 25% chance of donating the recessive allele (b) into

its gametes.
______ 4. A test cross is a chart which shows the inheritance of a trait over several

generations.
______ 5. If a trait is recessive, a person with the trait may have one, both, or neither

parent with the trait.
______ 6. In Mendel’s experiments, a true-breeding purple plant and a true-breeding

white plant always produced white offspring.
______ 7. A variation of a gene is called an trait.
______ 8. The allele that is expressed is called the recessive allele.
______ 9. In genetics problems, capital letters refer to recessive alleles, while lowercase

letters refer to dominant alleles.
______ 10. An organism that has an identical pair of alleles for a trait is called heterozygous.
______ 11. The phenotype of an organsim determines its genotype.

_________________________________________________________________________
Term

____ 1. allele

____ 2. genotype

____ 3. phenotype

____ 4. hybridization

____ 5. Mendel
____ 6. heterozygous

____ 7. homozygous

____ 8. heredity

____ 9. dominant allele

____ 10. recessive allele
Definition

a. A cross between two individuals that have different traits.

b. Organisms that have two different alleles for a gene.

c. Different versions of a gene.

d. Father of Modern Genetics
e. The passing of characteristics from parent to offspring.

f. The allele that is expressed only in the absence of a dominant allele.

g. An organism’s genetic makeup.

h. An organism that has an identical pair of alleles for a trait.

i. The allele that is expressed when two separate alleles are inherited.

j. An organism’s physical traits.

Monohybrid I                                          Name:_____________________________

1.  Tall is dominant over short in corn.  

a. Cross a homozygous tall plant with another plant of the same genotype.  
	
	

	
	


    Expected Phenotypes?  Express in whole number ratio. 

      _____________________ :  ______________________
b. Cross a homozygous tall plant with a homozygous short plant.
	
	

	
	


    Expected Phenotypes?  Express in whole number ratio. 

      _____________________ :  ______________________
2.    Blue eyes are recessive to brown eyes in dogs.  

a.    Cross a homozygous brown eyed dog with a blue eyed dog.

	
	

	
	


                             Expected Phenotypes?  Express in whole number ratio. 

      _____________________ :  ______________________
b.  Cross the offspring of previous cross (F1 generation from 2.a).  What are the results?
	
	

	
	


    Expected Phenotypes?  Express in whole number ratio. 

      _____________________ :  ______________________
3.  In peas, tall is dominant over short.  When Mendel first did his experiments he crossed a purebred tall plant with a short one.  
a.      Show the results of this cross.
	
	

	
	


    Expected Phenotypes?  Express in whole number ratio. 

      _____________________ :  ______________________
b.  Show the results of a cross between the offspring of #3 a.
	
	

	
	


    Expected Phenotypes?  Express in whole number ratio. 

      _____________________ :  ______________________
4. In tigers, white is recessive to orange.  If a white tiger is mated with a white tiger, the cubs will display which phenotype(s)?

5.  If an orange tiger (heterozygous for coat color) is crossed with a white tiger, what are the likely phenotypes of the offspring?

6.  A blonde guinea pig is crossed with a black guinea pig.  All the F1 guinea pigs are black in color.  When two of these black guinea pigs are crossed, 

a) what ratio will be displayed in the F2 generation for genotype?
b) what ratio will be displayed in the F2 generation for phenotype?

7.   A purebred red flower is crossed with a purebred white flower. Red is dominant. 

a)  What is the genotype for the red flower?
b) What is the genotype for the white flower?
                c)  What will be the predicted ratio of genotypes in the offspring?

8.  A purebred red flower is crossed with a purebred white flower.  

a. If all the F1 flowers were red, which color is dominant?
b. What is the genotype of each of the offspring (F1)?
9.  A tall pea is crossed with a dwarf pea plant.  Of the 84 offspring, 41 are tall and 43 are dwarf.

      a.  Express the ratio of tall to dwarf offspring (in whole number ratio):

      b.  What were the genotypes of the P generation peas?  Explain how you are            

            able to determine the genotypes.

10  .In tigers, orange fur is dominant.  An orange tiger is crossed with an orange tiger and they produce an orange cub.  What is/are the possible genotype(s) of the parents?  Explain your answer.

11.  An orange tiger and an orange tiger mate to produce a white cub.  What is/are the possible genotype(s) of the parents?  Explain your answer.

12.  A pea plant that produces yellow peas is crossed with a pea plant that produces green peas.  They produce 90 offspring, all offspring produce yellow peas.  Two of these plants (yellow-podded peas from F1 generation) are crossed and they produce 68 plants w yellow peas and 20 plants with green peas.

      a.  What are the genotypes displayed by the F1 plants?

             b.  What are the phenotypes displayed by the P generation?

              c.  Show the Punnett square for the F1 cross:

13.  Show the Punnett square that results in a 3 dominant: 1 recessive ratio.

14.  Show the Punnett square that results in a 2 dominant : 2 recessive ratio.

15.  From a set of 143 peas, 110 are green and 33 are yellow.  

a. What proportion are green (as decimal)?

b. What percentage are yellow?

c. What is the ratio of green to yellow (whole number ratio)?

16.  From a set of 1210 pea plants, 592 are tall and 618 are dwarf.

a. What is the ratio of tall to dwarf (whole number ratio)?

b. If all 1210 plants were the offspring resulting from a cross between two parental plants, what were the genotypes of the parental plants?

Section III Notes

I. Dihybrid Cross:  Follows inheritance to two traits.

A. Law of Independent Assortment:  Inheritance of one trait does not influence the Inheritance of a second trait.  Meaning if a pea is dominant for flower color, this does not influence likelihood of being dominant for second trait such as plant height.
B. Punnett Square:  For each trait, an individual displays two alleles (e.g.  Aa); when considering two traits, individual will display two alleles for each trait for a total of four alleles (e.g.  Aa Bb, known as a diheterozygous).  The dominant “A” allele can combine with either the “B” or the recessive “b” (50/50 probability).

II. Practice

                A cross between two heterozygotes AaBb x AaBb

                                   AB                 Ab              aB                ab
	[image: image9.png]



	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


                 A cross between AaBb x aaBb
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Section III Questions

1. A pea plant is tall and produces purple flowers.  If the plant is heterozygous for each trait (AaBb), the plant will pass on one allele for each trait during gamete formation.  

List the  different gametes that could be formed?  

2. Another pea plant is tall and produces white flowers.  Its genotype is Aabb.  

        List the  different gametes that could be formed by this plant?

3. Dihybrid crosses are solved using a 16-square Punnett matrix.  Below a problem is set up for the cross between two pea plants: a dwarf, purple-flowered plant (aaBb) and a tall, purple-flowered plant (AaBb).

	
	     AB
	        Ab
	      aB
	         ab

	aB
	  AaBB
	       AaBb               
	    aaBB


	        aaBb

	ab
	  AaBb
	      Aabb
	   aaBb
	       aabb

	aB
	  AaBB
	     AaBb
	   aaBB
	       aaBb

	ab
	  AaBb
	     Aabb
	   aaBb
	      aabb


a. Out of the sixteen offspring, how many are predicted to be dominant for both traits (tall, purple)?

b. Out of the sixteen offspring, how many are predicted to be dwarf?

c. What are the four possible phenotypes and the probability of each (# predicted divided by 16)?

	____ 4.  The skin color of a human may have a genotype of WwDDRr.  What kind of trait is this?

	A.
a mutated trait
B.
a polygenic trait
C.
a polyploid trait
D.
a double allele trait



	_____5. 
	Which genotypes complete the following Punnett square?
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	____6.
	Using a dihybrid cross and the information below, what is the probability of an offspring having white flowers and a purple stem?
 
One parent's genotype is ggWw and the other's is Ggww.
G = green stem       W = white flowers
g = purple stem       w = pink flowers

	

	A.
 1
16
B.
 1
 4
C.
 1
 8
D.
 3
16


	
	


____ 7.  Using a dihybrid cross and the information below, what is the probability of an offspring being  

             short  and yellow?

               One parent's genotype is TtGg and the other's is Ttgg.
              T = tall       G = green
              t = short     g = yellow
              A.  1 /4             B. 1/16                C.  1/8        D.  6/16
8. How do the Punnett squares for a monohybrid cross and a dihybrid cross differ?

9.  Mendel carried out a dihybrid cross to examine the inheritance of the characteristics for seed color and seed shape. The dominant allele for yellow seed color is D, and the recessive allele for green color is d. The dominant allele for round seeds is R, and the recessive allele for a wrinkled shape is r. The two plants that were crossed were F1 dihybrids RrDd. Identify the ratios of traits that Mendel observed in the F2 generation, and explain in terms of genotype what each number means. Create a Punnett square to help you answer the question. 

10.  Complete a Punnett Square for the cross between AaBB x AaBb
	[image: image11.png], L 3%,

1 2

AN e

“"OM O
2 3

Pedigree 7. Xlinked recessive inheritance.

Q

4




	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


     a. Out of the 16 offspring, how many do you expect to be dominant for both traits?

     b.  Out of the 16 offspring, how many do you expect to be recessive for both traits?

T/F…if false, change statement to make it true:

______11. A dihybrid cross tracks the inheritance of two characteristics a the same time.
______ 12. The genotypic ratio of offspring resulting from a dihybrid cross of two heterozygous

individuals is 9:3:3:1.
______ 13. The Law of Independent Assortment states that a pair of alleles is separated,

or segregated, during the formation of gametes.

Dihybrid Cross WS                             Name: ___________________________________

Use the table below to solve for questions 1 – 4. 

 Note:  Not all questions will have four phenotypes expressed by offspring.
	TRAIT
	DOMINANT ALLELE
	RECESSIVE ALLELE

	Teeth Color
	Orange (A)
	Green (a)

	Coat Color
	Tan (B)
	Purple (b)

	Tail Length
	Long (D)
	Stubby (d)


Sample: Solve and show Punnett square for the cross between a purple coat, stubby tailed animals and a homozygous tan, heterozygous long-tailed animal:

     Phenotypes:    ____________________            How many out of 16? __________

     Phenotypes     ____________________             How many out of 16? __________

      Phenotypes:    ____________________            How many out of 16? __________

      Phenotypes:    ____________________            How many out of 16? __________

1. Show Punnett square for a cross between a heterozygous orange tooth, heterozygous long-tailed animals with a heterozygous orange tooth, heterozygous long-tailed animal.

           Phenotypes:    ____________________            How many out of 16? __________

           Phenotypes     ____________________             How many out of 16? __________

           Phenotypes:    ____________________            How many out of 16? __________

           Phenotypes:    ____________________            How many out of 16? __________

2. Solve for a homozygous orange tooth, homozygous long-tailed animals with a heterozygous orange tooth, stubby-tailed animal.

           Phenotypes:    ____________________            How many out of 16? __________

           Phenotypes     ____________________             How many out of 16? __________

           Phenotypes:    ____________________            How many out of 16? __________

           Phenotypes:    ____________________            How many out of 16? __________

3. Solve for a cross of a green tooth, heterozygous tan coat with a green tooth, heterozygous tan coat animal.

           Phenotypes:    ____________________            How many out of 16? __________

           Phenotypes     ____________________             How many out of 16? __________

           Phenotypes:    ____________________            How many out of 16? __________

           Phenotypes:    ____________________            How many out of 16? __________

4. Solve for a cross between a homozygous long-tailed, heterozygous tan coat with a heterozygous long-tailed, heterozygous tan coat.

           Phenotypes:    ____________________            How many out of 16? __________

           Phenotypes     ____________________             How many out of 16? __________

           Phenotypes:    ____________________            How many out of 16? __________

           Phenotypes:    ____________________            How many out of 16? __________

5.   In pea plant,  purple flowers are dominant and white flowers is a recessive trait.  If a purple-flowered plant (homozygous) is crossed with a white-flowered plant, what are the likely offspring for such a cross?

6.  A tall, purple-flowered pea plant (heterozygous for each trait) is crossed with a dwarf, white-flowered pea plant.  Out of sixteen possible offspring, how many will be tall/purple, tall/white, dwarf/purple, and dwarf/white?

7.  A tall, purple-flowered pea plant (heterozygous for each trait) is crossed with another tall, purple-flowered pea plant (heterozygous for each trait).  Out of sixteen possible offspring, how many will be tall/purple, tall/white, dwarf/purple and dwarf/white?

8.  In pea plants, tall plants is dominant to dwarf plants.  If two tall plants (each heterozygous for the trait) are crossed and produce 1000 offspring, how many would you predict will be dwarf?

9.  In humans, albinism is recessive and so are attached earlobes.  If an individual with attached earlobes and normal skin (Aa) is crossed with an individual with detached earlobes (EE) and albino skin (aa), what is the percent chance that the offspring will be normal skin color/detached earlobes?

10.   What dihybrid cross results in a 9:3:3:1 ratio?

11.What dihybrid cross results in a 4:4:4:4 ratio?

12.  In a batch of 721 pea plant,  460 are purple/tall (dom./dom.), 119 are purple dwarf (dom./ recessive), 99 are white, tall (recessive, dominant) and 43 are white, dwarf (rec./rec.). 

a. What percentage of pea plants are white and tall?

b. What is the ratio of all four phenotypes (whole number ratio)?

Section IV Notes
I.  Pedigree: Chart following inheritance over generations

       A.  Symbols:
                     [image: image2.emf]
B. Dominant or Recessive?

1. Only recessive can skip a generation.
2. If homozygous dominant, ALL offspring w display trait

3. If trait skips generation, both parents are heterozygous.
C. Practice:  If individual 1 (generation I) is Aa, fill in the genotypes for all individuals on the pedigree          

                           below:

[image: image3]
                    Could this be dominant?

                    Could this trait be recessive?

 Section IV Questions

1.  Draw a pedigree of your family, including grandparents, their offspring (your parents, aunts and uncles), and your generation (include cousins).   If you don’t know all the details of your family pedigree, record all that you can recall.
2.  When studying a pedigree, what indicates a trait is recessive?

3.  Draw a pedigree for the following three generations: A husband and wife have  three kids, two daughters and one son.  The son is married and has three sons.  Next to each generation, label the P, F1 and F2 generation.

Section V Notes
I.  Chromosomes: Recall a chromosome is like a journal or encyclopedia: each volume can hold hundreds or thousands of genes/traits.

A. Autosomes: Chromosome that are the same for males and females

B. Sex Chrosomes: In humans, chromosomes 1 – 22 are the same in males and females; 23rd is different, it is known as the sex chromosome.

1. In mammals, males are XY (the ‘Y’ is a variable that indicates the second sex chromosome is a very small version of the 23rd chromosome).

2. In mammals, females are XX (two copies of the large 23rd chromosome).

II.  Inheritance of Sex-linked Alleles

A. Y- chromosome is _________, holding only around 100 genes.

B. X- chromosome is _________, holding over 1000 genes.

C. Thus, for many traits carried on X-chromosome, females have two alleles while males only have one (no allele on the Y chromosome).

D. If a trait is X-linked recessive,                                                                                              .

      E.    The genotype is noted with X (carried on x chromosome) and a superscript (dominant or recessive).       

               Females can be X B X B  X B X b  , or X bX b  .  Only the X bX b  will display the recessive phenotype.

F.    The genotype for males is noted with X BY  or  X bY   (notice no allele on Y as it is too small to have  

        alleles for all traits).

G. Carrier: A heterozygous female ( X B X b  ) is called a carrier as she carries allele but shows displays no sign of the trait.

III.  Punnett Squares

 Cross Between X B X b    x   X BY  
	
	X B
	X b

	X B
	X B X B
	X B X b

	Y
	X BY 
	X bY


    How many offspring are colorblind (recessive trait)?
    Are these offspring male or female?

Section V Questions

T/F…if false, change statement to make it true:

______ 1. Pedigrees are useful in tracking the inheritance patterns of genetic disorders.
______ 2. A human male’s sex chromosomes are XX.
______ 3. Traits that are located on a sex chromosome are called sex-linked traits.
______ 4. Most sex-linked disorders are dominant and found on the Y chromosome.
______ 5. It is possible for males to be heterozygous for a sex-linked disorder.
______ 6. A female who possesses one copy of a sex-linked disorder, but does not express

that disorder, is referred to as a victim of that disorder.

____ 7. A pedigree can be used to determine whether

            (a) a trait is sex-linked or autosomal.

            (b) a trait is caused by a dominant or recessive allele.

            (c) a person is heterozygous or homozygous for a particular trait.

            (d) All of the above.
_____ 8.  Woman is carrier and a man has hemophilia. What is the possibility one of their sons will have          

                 hemophilia? One of their daughters?

             a.  0% son; 50% daughter

             b.  50% son; 50% daughter

             c.  50% son; 0% daughter

            d.  100% son; 50% daughter

            e.  100 % son; 100% daughter

            f.   100% son; 0% daughter

9.     a.  Could this pedigree chart a dominant trait?  Explain:

b.  Could this pedigree chart a autosomal recessive trait? Explain:

c.   Could this pedigree chart a sex-linked recessive trait?  Explain:
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Name___________________________

Sex-Linked Traits

1. Hemophilia is a sex-linked recessive trait.  A defective gene reduces the blood’s ability to clot.

a. What are the genotypes of the following phenotypes?

i. A carrier female

ii. A non-carrier female

iii. A female with hemophilia

iv. A normal male

v. A male with hemophilia

b. Cross a female that is a carrier for hemophilia with a normal male.  Use a Punnett square to show the potential offspring.  Give the genotypic and phenotypic ratios.

c. What would be the genotypes and phenotypes of the parents if a female child with hemophilia were born?  Show the Punnett square.

d. Cross a female that is non-carrier with a male with hemophilia.  Give the genotypic and phenotypic ratios.

e. Cross a female with hemophilia with a normal male.  Give the genotypic and phenotypic ratios.

2. Colorblindness is a sex-linked trait that is recessive to normal color vision.

a. What would be the genotype of a colorblind male?_____________

b. What would be the genotype of a homozygous normal female?_________

c. Cross the male and female from a and b and list the phenotypes of the offspring.  Use a Punnett square to demonstrate it.

3. Show how it is possible that a couple stands a 50% chance of having either a male or female child using a Punnett square.

4. Bill and Bertha want to know if they have a chance of passing on colorblindness to their kids.  Bill and Bertha are not colorblind.  However, Bertha’s father was colorblind.  Will they have a chance of passing on colorblindness to their kids?  Show your work.

Pedigree WS                                                          Name:_________________________

1. a. For the pedigree below, is the condition dominant/recessive?

b. For the pedigree below, is the condition dominant or recessive or could it be either?

c. For each individual on the table, record their genotype (AA, Aa or aa - if it can  be determined)
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2.        a. For the pedigree below, is the condition dominant, recessive or could it be either?

b. For the pedigree below, is the condition autosomal, sex-linked or could it be either?

c. For each individual on the table, record their genotype (AA, Aa or aa - if it can  be determined)
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3. a. For the pedigree below, is the condition dominant, recessive or could it be either?

b. For the pedigree below, is the condition autosomal, sex-linked or could it be either?

c. For each individual on the table, record their genotype (AA, Aa or aa - if it can  be determined)
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4. a. . For the pedigree below, is the condition dominant, recessive or could it be either?

b. For the pedigree below, is the condition autosomal, sex-linked or could it be either?

c. For each individual on the table, record their genotype (AA, Aa or aa - if it can  be determined)
d. How many generations are depicted in pedigree below?
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5. a. For the pedigree below, is the condition dominant, recessive or could it be either?

b. For the pedigree below, is the condition autosomal, sex-linked or could it be either?
c.  How many cousins does III. #4 have (as depicted in pedigree)?



Section VI Notes
I.  Exceptions to Mendelian Genetics: Not all traits have dominant/recessive alleles.
     A.  Codominance:  Some allele are each expressed in heterozygous individuals.

                                       For codominant traits, each denoted with a capital letter.
      B.   Incomplete Dominance:  Neither allele is dominant; when heterozygous, phenotype appears as a          

                                                  blend  between two original phenotypes (e.g. Red x White = Pink)

                                                         Often each allele has capital letter with superscript (AR AR = Red)

      C.  Multiple Alleles: Not all traits have just two alleles; at time, multiple alleles exist for a given trait.

 II.  Blood Typing

       A.  Involve codominance, Classical Dominance and Multiple Alleles!
       B.  Blood Type is due to markers on surface of red blood cells, known as antigens.

             A blood type has ‘A’ antigens, B blood type has ‘B’ antigens, AB blood type has both ‘A’ and ‘B’    

             antigens and O blood type has no antigens.

C. Genetics of Blood Types

	
	IA
	IB
	i

	IA
	IA IA         “A”
	IA IB     “AB”
	IAi       “A”

	IB
	IB IA      “AB”
	IB IB       “B”
	IBi       “B”

	i
	iIA          “A”
	iIB          “B”
	ii        “O”


D. Donors:  Red Blood Cells have antigens; blood also carries antibodies.  You never want same  

                        antibody and antigen in the same person.
1. When donating blood, only red blood cells are transfused.

2. Using chart below, you can  only donate to those if they have an opening  in antibody column (meaning they do not produce those antibodies)

                                                               Antigens (on RBC)                                Antibody (carried in blood plasma)

	
	          A                                     
	              B
	           A
	             B

	           A


	
	
	
	

	           B


	
	
	
	

	          AB


	
	
	
	

	           O


	
	
	
	


III.  Effects of Environment
       A.  Many traits are influenced by genes and the environment (e.g. height)

        B.  Many identical twins have differences because genes do not control all aspects of an organism.

Section VI  Questions:

	____ 1.  Which blood types are not possible for children of 2 parents with type AB blood?

	A.
Type A
B.
Type O
C.
Type B
D.
Type AB


	____2.
	Why is color-blindness much less common in females?

	

	A.
because color blindness is a co-dominant trait in males
B.
because color blindness is a recessive trait carried on the X chromosome
C.
because color blindness is a dominant trait carried on the X chromosome
D.
because the eye structure of males is more susceptible to color blindness



	____3.
	What is the probability of a colorblind father (XcY) and normal visioned non-carrier mother (XX) producing a colorblind son?

	

	A.
0%
B.
25%
C.
50%
D.
100%



	____4.
	Fill in the blank.
In blood types, both alleles are fully expressed and show no dominance over each other.  This is an example of                     .

	

	A.
incomplete dominance
B.
sex-linkage
C.
a mutation
D.
co-dominance



	____5.
	In human blood types, the A and B alleles are co-dominant.  Predict the blood type if a person inherits the A allele from one parent and B allele from another.

	

	A.
A
B.
B
C.
O
D.
AB



____6.  In certain plants called snapdragons, the heterozygous phenotype is a blend of the two

           homozygous phenotypes. Homozygous dominant plants are red, heterozygous plants

           are pink, and homozygous recessive plants are white. What type of inheritance pattern

           is this?

           (a) complete dominance         (b) codominance

           (c) incomplete dominance      (d) none of the above

____ 7.  The A and B alleles in human blood type follow what type of inheritance pattern?

             (a) complete dominance         (b) codominance

            (c) incomplete dominance      (d) none of the above

8. A classmate tells you that a person can have type AO blood. Do you agree? Explain. 
9. Mendelian inheritance does not apply to the inheritance of alleles that result in incomplete dominance and codominance. Explain why this is so. 
10.  Explain how both genes and the environment influence a trait such as height?  
Term

____ 1. autosome

____ 2. pedigree

____ 3. polygenic traits

____ 4. carrier

____ 5. sex-linked trait

____ 6. sex chromosome

____ 7. testcross

____ 8. codominance

____ 9. Punnett square

____ 10. incomplete dominance
Definition

a. Traits that are affected by more than one gene.

b. A chromosome that determines the sex of an organism.

c. A cross used to determine an unknown genotype.

d. A person who is heterozygous for a recessive allele of a trait.

e. Any chromosome other than a sex chromosome.

f. Occurs when the phenotype of the offspring is somewhere in between the phenotypes of

both parents.

g. A diagram that helps predict the probable inheritance of alleles in different crosses.

h. A chart which shows the inheritance of a trait over several generations.

i. Occurs when both traits appear in a heterozygous individual.

j. A trait whose allele is found on a sex chromosome.
Name: _____________________







Incomplete and Codominance

1.   A brown mouse is mated with a white mouse, all the offspring are brown and white spotted.  If brown is represented by (B) and white by (b), list the following genotypes:


      
  Brown Mouse_____

White Mouse_____
           Spotted Mouse______

a. Cross a spotted mouse with another spotted mouse.  What are the resulting  
    genotypes and phenotypes?

b. Cross a brown mouse with a spotted mouse.  What are the resulting genotypes 
   
    and phenotypes?

c. What pattern of inheritance is this?

2.   In Brandon, there is a creature known as a lynx.  It comes in three colors; white, black and gray.  This trait is controlled by a single gene with incomplete dominance.  A homozygous (BB) individual is black, a homozygous (bb) individual is white, and a heterozygous (Bb) individual is gray.  What would be the genotypes and phenotypes of the offspring if a black lynx were crossed with a white lynx?

3. Label the following examples as codominance or incomplete dominance.

a. A black cow and a white cow produce a black and white spotted 
    calf._______________________________

b. A black cow and a white cow produce a gray calf. ______________________


c. A red flower and a white flower produce a pink flower. __________________


d. A white cat and a brown cat produce brown and white spotted 
                kittens.______________________________

4.   In shorthorn cattle, coat color may be red, white, or roan.  Roan is an intermediate phenotype expressed as a mixture of red and white hairs.  What kind of inheritance pattern is this?_____________________________________

Fill in the information:

Red Coat Color = RR
White Coat Color =

Roan Coat Color =

a. Cross a roan cow with a red bull.  List the genotypes and phenotypes.

b. Cross a red cow with a white bull.  List the genotypes and phenotypes

c. Cross a roan cow with a roan bull.  List the genotypes and phenotypes.

5.  Thalassemia is a condition where blood cells are misshapen.  It is a recessive disorder.  Most people with the recessive form need blood transfusions. The heterozygous form of the condition produces half normal cells and half misshapen cells and is less severe.  What pattern of inheritance is this?_____________________________

a. A man that is heterozygous for Thalassemia marries a woman who is   
    homozygous dominant.  What are the chances that their children could have 
    Thalassemia?  What are the chances of getting the heterozygous form of 
    Thalassemia?

b. Two people are heterozygous for Thalassemia.  If you were to advise them on 
 
    whether they should have children or not, what would you tell them?  Is there a 
 
    chance that their child could have the serious form of Thalassemia?

  AB





   Ab





   aB





    ab
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