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Unit 6: Heredity Packet

Reading: Chapter 9

Objectives:

Topic 1:  Intro to Heredity (9.2 - 9.4)

1. Define and relate the following terms:  self-fertilization, cross-fertilization, true-breeding (purebred), hybrid, P generation, F1 generation, and F2 generation.

2. Define and relate the following: genes, alleles, sister chromatids, and homologous chromosomes.

Topic 2:  Simple Heredity (9.2-9.7)

3. Describe how Mendel studied inheritance in peas – including F1 and F2 breeding experiments (9.3).

4. Explain the four hypotheses that Mendel developed after his first set of experiments.  Define and explain the law of dominance and the law of segregation in your answer (9.3).

5. Define and relate homozygous, heterozygous, genotype, and phenotype (9.3).

6. Use a Punnett Square to predict the outcomes (genotypic and phenotypic ratios) of one-factor crosses (Packet page 8).

7. Explain the law of independent assortment and relate it to meiosis (9.5 and 9.16).

8. Use a Punnett Square to predict the outcomes of two-factor crosses (Packet page 11).
9. Explain how geneticists can use a testcross to determine unknown phenotypes (9.6).

10. Explain the principle of probability and its limitations in genetics (9.7).

Topic 3: Patterns of Inheritance (9.11-9.14, 9.17-9.18, 9.20-9.22)
11. Describe the inheritance patterns that exist aside from simple dominance, including:

a. incomplete dominance (9.11)

b. multiple alleles (9.12)

c. codominance (9.12)

d. pleiotropy (9.13)

e. polygenic inheritance (9.14)

f. sex-linked traits (9.21-9Describe how blood types are inherited and why they must be considered when doing transfusions (9.12).

12. Identify different patterns of inheritance using a pedigree analysis (9.8).




	Key Terms

Character
	Incomplete dominance

	Trait
	Multiple alleles

	Self-fertilization
	Codominance

	Cross-fertilization
	Pleiotropy

	True-breeding
	Polygenic inheritance

	Hybrid
	Linked genes

	P generation
	Sex-linked gene

	F1 generation
	Epistasis

	F2 generation
	Pedigree

	Genes
	Antibodies

	Alleles
	ABO blood group

	Homologous chromosomes
	

	
	

	Monohybrid cross
	

	Dominant allele
	

	Recessive allele
	

	Law of dominance
	

	Law of segregation
	

	Homozygous
	

	Heterozygous
	

	Phenotype
	

	Genotype
	

	Punnett square
	

	Nondisjunction
	

	Dihybrid cross
	

	Testcross
	

	Probability
	

	Rule of multiplication
	

	Rule of addition
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Objective 1: Define and relate the following terms:  self-fertilization, cross-fertilization, true-breeding (purebred), hybrid, P generation, F1 generation, and F2 generation.
Objective 2: Define and relate the following: genes, alleles, sister chromatids, and homologous chromosomes.

Use prior knowledge and Sections 9.2-9.4 to fill in the table below.  Include diagrams and specific examples where appropriate.

	term
	definition

	Homologous chromosome pair
	

	Sister chromatid


	

	Diploid


	

	Haploid


	

	Independent assortment (in meiosis)
	

	Gamete


	

	Gene


	

	Allele
	

	Self-fertilization


	

	Cross-fertilization


	

	True-breeding


	

	Hybrid


	

	P, F1, and F2 generations


	


Objective 3: Describe how Mendel studied inheritance in peas – including F1 and F2 breeding experiments (9.3).
Objective 4: Explain the four hypotheses that Mendel developed after his first set of experiments.  Define and explain the law of dominance and the law of segregation in your answer (9.3).
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Objective 5: Define and relate homozygous, heterozygous, genotype, and phenotype (9.3). 
	dominant allele


	

	recessive allele


	

	phenotype
	

	genotype
	

	homozygous
	

	heterozygous
	


Objective 6: Use a Punnett Square to predict the outcomes (genotypic and phenotypic ratios) of one-factor crosses (Packet page 8).

As you solve genetics problems, it is often helpful to use the following strategy.

1. Establish an allele key. (It may also be useful to make a genotype key)

2. Write down the parental genotypes.

3. Determine the possible gametes from each parent.

4. Perform the cross.  Here, you are simulating fertilization.

5. Answer the stated question(s).

Complete the example on the next page as part of this objective!

ONE-FACTOR CROSS: (pp 156-157)
1. You cross 5-headed female and a 3-headed male alien (P generation), both of whom are homozygous for this gene.  You know that having 5 heads is dominant, whereas having 3 heads is recessive.  

a.) Make yourself an allele key, for the “number of heads” gene (what trait does each code for?).


F =


f =

     Make yourself a genotype key, for the "number of heads" gene.


FF = 


Ff = 


ff = 

b.) Write down the genotype of each parent.  Also, label the allele on each homologous chromosome for each parent.  (One of the chromatids has been labeled for you - label the others.)


Mother’s genotype (2 letters): _____


Father’s genotype (2 letters): ______


Mother’s homologous chromosome pair:

Father’s homologous chromosome pair:
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c.) What gamete can the mother make (what allele will be in the eggs)?  ____

d.) What gamete can the father make (what allele will be in the sperm)? ____

e.) Using the Punnett Square below, show the actual cross between the parents. 

	
	

	
	


f.) What will be the phenotype of the F1 generation (as shown by the cross you did)?  _______

g.) What percentage of F1 individuals will have 5 heads (refer to your key)? ________

h.) Two F1 individuals are crossed.  What is the genotype of each of these F1 individuals? ____

i.) What gametes can each F1 individual make (what alleles could be in sperm/egg)?  ____ and ____

j.) Taking one F1 individual, what percentage of his/her gametes will have “F?” ____

l.) Taking one F1 individual, what percentage of his/her gametes will have “f?” ____

m.) Using the Punnett Square below, show the cross between these two F1 individuals.  

	
	

	
	


n.) What percentage of the F2 offspring can be expected to have 5 heads?  ______ 

o.) In the F2 generation, what is the ratio of 5 headed:3 headed individuals?   ____ : ____

Let's check your probability skills...

p.) What is the chance of having two 5-headed offspring in a row? _______

q.) What is the chance of having two 3-headed offspring in a row? _______

r.) What is the chance of having a 5-headed offspring, followed by a 3-headed offspring? ____

s.) What is the chance of having a son, with 5 heads? ____

Objective 7: Explain the law of independent assortment and relate it to meiosis (9.5 and 9.16).
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Figure 1: Independent Assortment in Meiosis
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Objective 8: Use a Punnett Square to predict the outcomes of two-factor crosses 
Complete the activity r objective 8!  
TWO-FACTOR CROSSES (pp 158-159)
The one-factor cross is somewhat unrealistic, since any organism is actually inheriting many, many different traits – not just one.  Consider the following scenario:

You cross a male and a female alien, both of whom are heterozygous for each of two traits, number of heads and body shape.  You know that 5 heads (as opposed to 3 heads) and round body (as opposed to square body) are both dominant.  Assume that we are dealing only with simple dominance here.

a.) Establish an allele key (and a genotype key if you find that helpful):

`
b.) Write down the parental genotypes.  Then, sketch the homologous chromosome pairs for each parent assuming that the traits do NOT share a homologous chromosome pair.  Use the two options for each to show how the chromosome pairs could line up during metaphase I of meiosis.  It may be helpful to color code the pairs - one color for maternally-derived, another color for paternally-derived.

Mother’s genotype (4 letters): _________

Father’s genotype (4 letters): _________


Mother’s homologous chromosome pairs:

Father’s homologous chromosome pairs:



OR
OR

c.) Determine the possible gametes from the mother (FOIL): _____, _____, _____, and _____

d.) Determine the possible gametes from the father (FOIL): _____, _____, _____, and _____ 

e.) Using the two-factor Punnett Square, perform the cross. 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


f.) Answer the following:

# of different genotypes:   _____




# of different phenotypes: _____

ratio of 5 heads/round: 5 heads/square: 3 heads/round: 3 heads/square: ___:___:___:___

chance of having five heads and a round body: ____ 

out of 80 offspring, # expected to have five heads and a round body: _____

g.) Alternatively, you could have solved this problem doing two one-factor crosses (and multiplying probabilities):

	
	
	
	
	
	

	
	
	
	
	
	


Objective 9: Explain how geneticists can use a testcross to determine unknown phenotypes (9.6).
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Example problem: 
In dogs, there is an hereditary deafness caused by a recessive gene, “d.” A kennel owner has a male dog that she wants to use for breeding purposes if possible. The dog can hear, so the owner knows his genotype is either DD or Dd. If the dog’s genotype is Dd, the owner does not wish to use him for breeding so that the deafness gene will not be passed on.   How could the breeder tell if the dog carries the "d" allele?

Objective 10: Explain the principle of probability and its limitations in genetics (9.7).
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· Rule of multiplication – two (or more) events both happen

· Rule of addition – either of two events occur (or when an event can happen in 2 or more ways)

· Examples:

· When rolling a die twice, what is the chance of rolling a 4 both times?



· You roll a die, what is probability of getting a 2 or a 4?



· If you have two children, what is the probability of having a girl first, then a boy?



· What are the odds of two Cc parents have a child that is also Cc? (don’t use a Punnett square…try this with probability)



· For two people with the genotypes AaBbCcDd, what are the odds they will have a child with all dominant alleles?
Objective 11: Describe the inheritance patterns that exist aside from simple dominance, including:
	Inheritance pattern
	Description

	a. Incomplete Dominance (9.11)
	(Page 15 of packet in class)

	b. Multiple Alleles (9.12)
	(Page 16 of packet in class)

	c. Codominance (9.12)
	(Page 16 of packet in class)

	d. Pleiotropy (9.13)
	

	e. Polygenic inheritance (9.14)
	

	f. Sex-linked traits (9.21-9.22)
	(Page 16 of packet in class)


INCOMPLETE DOMINANCE: (pp 166-167) 

Suppose that fur color displays incomplete dominance.  Brown fur is represented by the allele “FB,” and white fur by the allele “Fb.”  

a.) Complete the allele key below.

Allele Key:

FB =_________

Fb =_________

b.) Complete the genotype key below.

Genotype Key:

FBFB =_________

FBFb= _________

FbFb= _________

c.) A brown-furred animal is crossed with a white-furred animal (=P generation).   Using the Punnett Square below, show the cross.





d.) What percentage of the F1 individuals will be brown?  ____ What percentage will be tan?  _____ What percentage will be white? ____

e.) Now, using the Punnett Square below, show a cross between two F1 individuals.


f.) What percentage of F2 individuals will be brown? ____ What percentage will be tan? _____ What percentage will be white?  ____  What is the ratio of brown:tan:white offspring here?  ___________

CODOMINANCE: (p 167)
Objective 12: Describe how blood types are inherited and why they must be considered when doing transfusions (9.12).
-It’s important to realize that most genes actually exist in MORE than two allelic forms.  An example of this occurs with human blood types.  You have two alleles – out of a possible THREE – that together code for your blood type.  These alleles are: IA, IB, and i.  



-IA and IB are co-dominant relative to each other.



-IA is dominant; i is recessive.



-IB is dominant; i is recessive.

-Therefore, using three different alleles, we have four different phenotypes (see left column of table below).

After reading 9.12, fill in the table below:

	Blood Group Phenotype
	Possible 

Genotype(s)
	Antibodies Present in Blood Serum
	Could a person with the blood type at left accept the blood types below?

O              A             B             AB

	Type O
	
	
	

	Type A
	
	
	

	Type B
	
	
	

	Type AB
	
	
	


Sample Problems/Questions: (in class)

1. In a particular flower, the orange (FO) and black (FB) alleles are co-dominant.  

a.) Complete the following genotype key:

FOFO = 

FOFB =

FBFB =

b.) If a scientist performs a cross, and ALL organisms (out of a large sample size) are orange and black spotted, what were the most probable parental genotypes?  Why?





c.) If 4 offspring are orange, 3 offspring are black, and 9 offspring are black and orange-spotted, what were the most probable parental genotypes?   Why?

1. What blood type is considered the “universal donor?”  Why?  What blood type is considered the “universal recipient?”  Why?

2. If a type A female and a type AB male give birth to a child, is it possible that the child could be type O?  Why or why not?  Could the child be type B?  Why or why not?

Sex-Linked Traits and Pedigrees (pp 176-177)
During this activity, you will be investigating sex-linked genes.  These are genes that are found on the X or Y chromosome.  For example, a gene on the X chromosome codes for a protein important in blood clotting.  There are two versions of this gene.  The dominant version (allele=XB) codes for normal protein, and therefore normal blood clotting.  The recessive version (allele=Xb) codes for abnormal protein, and therefore poor blood clotting.  People with cells that make this abnormal blood clotting protein have a disorder called hemophilia.  Therefore, hemophilia is considered an X-linked, recessive disorder.

Part I: Establishing the Genotypes and Phenotypes of the Parents

1. Suppose that the female is heterozygous, in regard to the gene coding for the blood clotting protein.  Therefore, her genotype is written is: XBXb
2. What is the female’s phenotype? ______

3. Suppose that the male has no hemophilia.  What would his genotype be?  ______ (Remember that only the X chromosome has the allele; the Y chromosome doesn’t have the allele.)

Part II: Simulating Meiosis I and II (Use the situation above to answer the questions below.)
1. In humans, how many chromosomes are in each gamete? ______

2. In humans, how many sex chromosomes (X/Y) will be present in each gamete? ______

3. What percentage of the male gametes have the XB allele? _____

4. What percentage of the male gametes have the Xb allele? _____

5. What percentage of the male gametes have the Y chromosome? ____

6. What percentage of the female gametes have the XB allele? ______

7. What percentage of the female gametes have the Xb allele? ______

8. What percentage of the female gametes have the Y chromosome? ______

Part III: Making a Punnett Square

1. Use the Punnett Square below to show the gametes formed, and the zygotes produced.  Remember that the alleles are XB and Xb.


2. How many different genotypes are possible in the zygotes? ______

3. Are there any zygote genotypes that are impossible to form, given the genotypes of the parents?  Explain. ___________________________________________________________

Part IV: Translating this situation into a Pedigree

1. Pedigrees show the different generations of a biological family.  Squares are used to show males, and circles are used to show females.  If a square or circle is shaded, that individual has the disease or disorder (in this case, hemophilia).  On the other hand, if a square or circle is unshaded, that individual does not have the disease or disorder.  

2. Shade the pedigree below with a probable outcome, according to the XBXb  x  XBY cross (as described in parts 1-3).  


3. Shade the pedigree below with a possible (but NOT probable) outcome, according to the XBXb x XBY cross.

Part V: Looking at a New Disease and a New Pedigree

1. Consider the following pedigree.  Assume that the pedigree below tracks the inheritance of a certain inherited disease through two generations of a biological family. Squares are males, circles are females, and people with the disease are shaded.






      Frank

         Yvonne


          
 Rashad

Sue
       Jim                    Sally                Ben                       Heidi            Gwen
       Bob

2. How many total children did Frank and Yvonne have? ____

3. How many sons did they have? ____  How many daughters did they have? ____

4. How many healthy sons did they have? _____  How many healthy daughters? _____

5. Consider the following options for how this disease could be inherited.  Complete the chart below.  The first one is already completed, as an example.

	Mode of Inheritance for this Disease
	Allele key for this mode of inheritance
	Frank’s Genotype
	Yvonne’s Genotype

	Autosomal Recessive
	N = “normal”

n = disease 
	Nn
	nn

	Autosomal Dominant
	
	
	

	X-linked recessive
	
	
	

	X-linked dominant
	
	
	


6. Complete the following chart, to determine more about how the condition is inherited.

	Mode of Inheritance for this Disease
	Definite, probable, possible, or impossible?  (Note: The only way to determine “definite” is if all other modes of inheritance are impossible.)
	Reason Why

	Autosomal Recessive
	
	

	Autosomal Dominant
	
	

	X-linked recessive
	
	

	X-linked dominant
	
	


a. Using whichever mode of inheritance you decided was definite or probable, write the corresponding genotype next to each person in the pedigree above.

b. Gwen and Bob present you with their family’s pedigree, and want to know the probability of them giving birth to a child with this condition.  What would you tell them?  Explain your reasoning.

Part VI: Another Disease, and Another Pedigree

The pedigree below tracks a third inherited disease.






 Cindi



 Shi-Ling

Lucy


Stan

   Forrest

           Debby
Julie 

Clint
           Traci
   Jasmine

	Mode of Inheritance for this Disease
	Cindi’s Genotype
	Shi-Ling’s Genotype
	Definite, probable, possible, or impossible?
	Reason Why

	Autosomal Recessive
	
	
	
	

	Autosomal Dominant
	
	
	

	

	X-linked recessive
	
	
	
	

	X-linked dominant
	
	
	
	


1. For the pedigree above, using the mode of inheritance that’s definite or probable, write the genotype of all individuals.  (Write each genotype next to the name of the person.)

2. Lucy and Stan are thinking about having a fourth child.  If Lucy gives birth to a fourth child, what is the chance that this child will also have the disease?  Explain.

Objective 13: Identify different patterns of inheritance using a pedigree analysis (9.8).
 

A. To determine inheritance pattern:

1. Look for overall signs – skipped generations (recessive), mostly males (sex-linked) – and try asking yourself the following questions:

a. Does the disease occur in every generation? (dominant)

b. Does the disease skip generations? (recessive)

c. Are affected individuals distributed equally for males and females? (autosomal)

d. Are only males affected?  If only males are affected ask these two questions:

i. Is the father affected? (if so, it could be Y-linked)

ii. Is the mother unaffected and the father unaffected? (if so, it could be X-linked)

2. Fill in genotypes using your best guess for inheritance pattern

3. If you have difficulty or if you are finding inconsistencies, try another pattern
B. For each pedigree:

1. Make an allele key

2. Write the genotypes you know under the symbol

3. For those showing the dominant trait, write the dominant letter and a blank or question mark

4. Working up and down the pedigree, try to figure out other genotypes or fill in the second letter if blank.

1.

What is the pattern of inheritance most likely associated with the disease above?  Explain.


2. 

What is the pattern of inheritance most likely associated with the disease above?  Explain.

3.

What is the pattern of inheritance most likely associated with the disease above?  Explain.

GENETICS PRACTICE 
1. In pigs, black color is dominant over pink color.  For each set of parents below, write an allele key, establish parental genotypes, and then, using Punnett Squares, show the results of the following:

Allele Key:

a.) a homozygous black pig with a pink pig

b.) a heterozygous pig with a second heterozygous pig

c.) a heterozygous pig with a pink pig

2. A female pig usually gives birth to 16 offspring at a time.  If black is dominant over pink, show which crosses a breeder could use to obtain: (work in proportions, not absolute numbers)

a.) 16 black hogs in a single litter (show three possible crosses)

b.) 8 black hogs and 8 pink hogs in a single litter (show one possible cross)

c.) 12 black hogs and 4 pink hogs in a single litter (show one possible cross)

3. A male and a female, each with free earlobes (a dominant trait), give birth to a daughter with attached earlobes (a recessive trait).  Write an allele key, and show the Punnett Square.

Allele Key:




Punnett Square:

a.) If the couple has three more children, what is the chance that ALL of them will also have attached earlobes?

b.) If the couple then has one more child (the first four are already born), what is the chance that this child will also have attached earlobes?

c.) What is the chance that this last child will be a BOY with attached earlobes?

4.  A grey mouse is repeatedly mated with a tan mouse, and all their offspring are grey.  Write an allele key.  If two of these grey offspring mate, what fraction of the offspring will be grey?

Allele Key:

5. How could you determine the genotype of one of the grey F2 mice from problem #4?  How would you figure out whether a grey mouse is homozygous or heterozygous?

6. Huntington's disease is a human disease inherited as a dominant trait.  The disease typically results in uncontrolled movements and progressive mental deterioration.  The disease affects carriers of the trait between the ages of 15 and 65.  The folk singer Woody Guthrie died of Huntington's disease, as did one of his parents. (You should assume that his other parent did not have Huntington's Disease.)  Marjorie Mazia, Woody's wife, had no history of this disease in her family.  Write an allele key, and show the Punnett Square with Woody and Marjorie as the parents.  What would have been the chance of the couple giving birth to two children (in a row) who would both later develop Huntington's Disease? 

Allele Key:



Punnett Square:

7. Incomplete dominance is seen in the inheritance of hypercholesterolemia.  Mack and Toni are both heterozygous for this characteristic, and both have elevated levels of cholesterol.  They give birth to a daughter, Danielle, with a cholesterol level 6x higher than a “normal level,” and Danielle can be assumed to be homozygous for this trait.  Write an allele key, and show the Punnett Square with Mack and Toni as parents.  If Mack and Toni have one more child, what is the chance that he/she will have the more serious form of hypercholesterolemia seen in Danielle?

8. What are all of the possible blood types of children born to the following couples?

a.)
type A female, type A male

b.) type A female, type O male

c.)  type B female, type AB male

d.) type AB female, type AB male

e.)  type A female, type B male

f.) type O female, type O male

9. You cross a red flower (RR) with a white flower (rr).  If these flowers showed simple dominance, what color of flowers would you expect to see in the F1 generation?  Why?

a.) After performing the cross, you are surprised to notice that all flowers in the F1 generation are actually pink.  How do you hypothesize this to have happened?

b.) If you were to cross two flowers of the F1 generation with each other, what phenotypes would you expect to find in the F2 generation?  In what percentages would you expect these phenotypes?

10. The following key describes various traits (all simple dominance) in ipsywoodles.

B=black fur

F=forked tongue
 H=hairy body
     N=normal wings
L=long bristles

b=yellow fur
f=plain tongue
     
 h=normal body      n=straight wings
l=short bristles

If you crossed a heterozygous black furred, homozygous plain tongued, homozygous hairy bodied, heterozygous normal winged, heterozygous long bristled ipsywoodle (phew! – try saying that ten times fast!), with the same type of ipsywoodle, how many of the offspring would have: (don’t even think about trying a Punnett Square here…think about an alternative problem-solving technique…)

a.) black fur, forked tongue, hairy body, normal wings, long bristles

b.) black fur, plain tongue, hairy body, normal wings, short bristles

c.) yellow fur, plain tongued, hairy body, straight wings, long bristles

11. In sesame plants, suppose that tall is dominant over short, and dark green leaf color is dominant to light green.  The gene for height and the gene for leaf color are inherited though simple dominance, and are independently inherited.  

a.) Show an allele key, reflecting the information above.

Allele Key:

b.) Suppose that you find each of the following groups of seedlings.  Each group is composed of “sibling plants.”  For each group, provide a probable pair of parental genotypes.  Remember that this is actual data, not theoretical data.  

i.) 318 tall, dark green; 98 tall, light green offspring 



ii.) 401 tall, dark green offspring



iii.) 150 tall, dark green; 147 tall, light green; 51 short, dark green; 48 short, light green offspring

iv.) 223 tall, dark green; 72 tall, light green; 76 short, dark green; 27 short, light green offspring
12. Bill and Barbara both have freckles, and Barbara has a widow's peak while Bill has a straight hairline.  They give birth to a daughter, Sarah, has no freckles and a straight hairline.  Freckles and a widow’s peak are both dominant, whereas no freckles and no widow’s peak are both recessive.  Show an allele key below:

Allele Key: 


a.) What is Bill's genotype?  What is Barbara's genotype?

b.) Now that Sarah is already born, what is the chance that Bill and Barbara will give birth to a son with freckles and a widow's peak?

13. Two aliens, both of whom have green bodies and rounded ears, and both of whom have the genotype GgRr, are mated with one another.  In total, they have 400 offspring. 

	Phenotype of offspring
	number observed
	number expected 

	green, rounded ears
	220
	

	green, pointed ears
	70
	

	purple, rounded ears
	80
	

	purple, pointed ears
	30
	


a.) Write out an allele key to reflect the information given above.  Assume that only simple dominance is involved here.

Allele Key:

b.) Using a dihybrid (4 x 4) Punnett Square (show your work!), complete the chart above.  Then, show your work using two monohybrid (2 x 2) crosses.  Show how your answers are the same, no matter which method you choose.







c.) Compare “Number expected if independent assortment” to “Number observed.”  Why do the observations and expectations not match perfectly?

12.  A fly with a yellow body and red eyes (genotype YyRr) is mated with a fly having a black body and purple eyes (genotype yyrr).  400 offspring are produced.  

	phenotype
	number observed
	number expected if independent assortment

	yellow body, red eyes
	187
	

	yellow body, purple eyes
	12
	

	black body, red eyes
	12
	

	black body, purple eyes
	189
	


a.) Write out an allele key to reflect the information given above.  Assume that only simple dominance is involved here.

b.) Using a dihybrid (4 x 4) Punnett Square, complete the chart above.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


c.) Compare “Number expected if independent assortment” to “Number observed.”  Does this appear to be independent assortment?  Why or why not?  

d.) Would you hypothesize body color and eye color genes to be located on the same homologous chromosome pair?  Why or why not?

More practice (Summary from Jigsaw):

1. Assuming simple dominance, a cross in which you expect 1/4 of the offspring to appear recessive is: 

a.) Tt x TT

b.) TT x tt

c.) Tt x tt

d.) Tt x Tt

e.) TT x TT

2. A man with type A blood and a woman with type B blood have had one child with type O blood.  If they have a second child, what is the chance that the second child will have type O blood? 

a.) 1/4

b.) 1/2

c.) 3/4

d.) 1/8

e.) 1/16

f.) 0


3. Referring back to the previous question, imagine that a recessively inherited disease is expressed only in individuals with type O blood, although the disease and blood group are independently inherited.  What is the chance that their second child will have the disease?  Assume that each parent is heterozygous for the disease characteristic.

a.) ¼

b.) ½

c.) ¾

d.) 1/8

e.) 1/16

f.) 0

4.  Given the parents AABBCc x AabbCc, assume simple dominance and independent assortment.  What proportion of the offspring will be expected to phenotypically match the first parent?

a.) 0

b.) 1/8

c.) 3/4

d.) 3/8

e.) 1

5. How many genetically-unique gametes could be produced (assume independent assortment) by an individual with the genotype AaBbCCDdEEFFGg?

a.) 4


b.) 8

c.) 16

d.) 32

e.) 64

6. Suppose that flower color follows the rules of incomplete dominance, with CRCR = red, CRCW = pink, and CWCW = white.  You collect a set of “sibling” seedlings, and find that about 153 are pink, and about 147 are white.  What was the most likely pair of parents, for this set of seedlings?

a.) CRCR x CRCR
    b.) CRCW x CWCW
       c.) CRCW x CRCW
          d.) CRCR x CWCW


Gene Linkage (pp 172-173)
=when two different genes are located close to one another on the same homologous chromosome pair

Example: Suppose that an individual is heterozygous for each of two genes: hair line and ear lobe shape.  Thus, the individual has a Widow’s Peak and free earlobes.  His/her genotype would be WwFf.  Show how the alleles would be arranged given independent assortment, vs. how the alleles would be arranged given gene linkage.  For gene linkage, assume that the “W” and “F” alleles share one chromosome, and that the “w” and “f” alleles share the other chromosome.



INDEPENDENT ASSORTMENT

               GENE LINKAGE






OR

Using the pictures above, complete the following chart:

	Gamete
	If independent assortment, what % of gametes will be of this type?
	If gene linkage, approximately what % of gametes will be of this type?

	WF
	
	

	wF
	
	

	Wf
	
	

	wf
	
	


Explain why the wF and Wf gametes will be rare, if the two genes are linked.

Sample Problem:

A fly with a yellow body and red eyes (genotype = YyRr) is mated with a fly with a black body and purple eyes (genotype = yyrr).  400 offspring are produced.

	phenotype
	Number observed
	Number expected if independent assortment

	Yellow body, red eyes
	187
	

	Yellow body, purple eyes
	12
	

	Black body, red eyes
	12
	

	Black body, purple eyes
	189
	


a.) Write out a key to reflect the information given above.  Assume that only simple dominance is involved here.

b.) Using a two-factor (4 x 4) Punnett Square, complete the chart above.  Show your work!





c.) Compare “number expected if independent assortment” to “number observed.”  Is it possible that independent assortment is occurring here?  Is it probable that independent assortment is occurring here?

d.) Explain why you think that the “number observed” and the “number expected if independent assortment” are so different.
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