
SI Worksheet #7 (Chapter 14) 

BY123 

Meeting: 7/7/15 @ 1pm in EB 132 

 

1. The essence of genetics or the study of heredity comes from the Austrian monk Gregor Mendel. 
In the 1800s this Catholic priest worked his monastery garden and raised all the fruit and 
vegetables needed. As he had a science background, he started studying how traits were passed 
down from parent (P generation) to the offspring (F1 generation) and so on. Using hundreds of 
pea plants he discovered the basics of genetics, which is why we today call it Mendelian 
genetics. 

a. What are the offspring of the F1 generation referred to as? 
F2 generation 
b. Why did Gregor Mendel choose pea plants to study as opposed to potatoes or 

tomatoes? 
Pea plants grow fast, and since they have both male and female parts, it was easy to control 
fertilization by cutting the stamens of the flowers to ensure he had control. Briefly explain why 
the pea plant is a good organism for genetic study. 
They have noticeable traits that can be easily determined through phenotype. They can both 
self-pollinate and cross-pollinate. 

2. Describe Mendel’s Model and the law of segregation.  
First, alternative versions of genes account for variations in inherited characters. Second, for 
each character, an organism inherits two copies of a gene, one from each parent. Third, if the 
two alleles at a locus differ, then one, the dominant allele, determines the organism’s 
appearance; the other, the recessive allele, has no noticeable effect on the organism’s 
appearance. Fourth, the two alleles for a heritable character segregate during gamete formation 
and end up in different gametes 

3. What is a genotype? 
The genes (and therefore alleles) of an individual 

4. What is a phenotype? 
The appearance or expression of the genes (or alleles) 

5. What is complete dominance, incomplete dominance, and codominance? 
In complete dominance, one allele will control the phenotype completely in heterozygotes. The 
heterozygous and homozygous dominant are indistinguishable. In incomplete dominance, the 
phenotype is somewhere in between the two parental varieties. Instead of expressing one allele 
or the other, the phenotype will be a mixture.  
In codominance, two alleles each affect the phenotype in equal separate distinguishable ways. 

6. A. Sickle-cell anemia is a codominant trait. Cross two heterozygous individuals. What percent of 
offspring may contract sickle-cell? 
25% 
B. Why is blood type in humans considered both multiple alleles and codominance? 
Blood type uses three alleles (IA, IB, i) therefore it is multiple alleles, and the alleles IA and IB are 
both dominant as shown by the blood type AB (IAIB) making it codominant. 



 

 
 

7. A mother is heterozygous for eye color (Bb), and a father is homozygous recessive (bb). The 
dominant eye color is brown, and the recessive eye color is blue. Draw out the Punnett square. 
What is the ratio for genotypes of offspring? What is the ratio for phenotypes of offspring? 
Genotype: BB:Bb:bb                 0:2:2 



Phenotype: Brown eyes: blue eyes    2:2 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. A mother is homozygous dominant for eye color and heterozygous for color vision (BBNn), and a 
father is heterozygous for eye color and heterozygous for color vision (BbNn). The dominant eye 
color is brown, and the recessive eye color is blue. For color vision, normal vision is dominant, 
and color blindness is recessive. Draw out the Punnett square. What is the ratio for genotypes of 
offspring? What is the ratio of phenotypes of offspring? 

Genotype: BBNN:BBNn:BbNN:BbNn:Bbnn                
2:4:2:4:4 
Phenotype: Brown eyes, normal vision: 
Brown eyes, color blind: Blue eyes, normal 
vision: Blue eyes, color blind                                                             
12:4:0:0 
 
 
 
 
 
 
 
 
 
 
 
 
 

9. What is pleiotropy? 
In pleiotropy, one gene will have multiple phenotypic effects.  

10. What is epistasis? 
Epistasis is when the phenotypic expression of a gene at one locus will alter the expression of a 
gene at another locus.  



11. What is polygenic inheritance?  
In polygenic inheritance, two or more genes will have effects on a single phenotype. Skin color 
and height are both examples of these.  

12. True or false: DNA controls all aspects of phenotype.  
False! The environment plays a major role in the phenotype! This is one area in which the nature 
vs. nurture debate comes into play. 

13. Draw a pedigree for the following family concerning Tay Sachs disease. A mother and father, 
both unaffected, have four children. Out of the four children, one son and one daughter have 
Tay Sachs disease, and one son and one daughter do not have the disease. The diseased son 
marries an unaffected woman, and they have four 
children. Both of their daughters have Tay Sachs, and both 
of the sons do not have the disease. Include the genotype 
associated with each member of the family with H and h 
representing the alleles. 
Generation 1: Male-Hh         Female-Hh 
Generation 2: Female 1-hh    Male 1- hh    Male 2: either 
HH or Hh   Female 2: either HH or Hh    
 Mother of generation 3: Hh 
Generation 3: Male 1-Hh       Female 1-hh        Male 2-Hh         
Female 2-hh 

14. In mice, the allele A, causes agouti banding of hairs, and is 
dominant to the allele a, so that aa mice are solid black. 
The allele, C, causes color and is dominant to c, and cc mice are albinos. When a mouse is albino, 
its color cannot be shown. Heterozygous CcAa mice are crossed to Ccaa mice. What will the 
phenotypic ratios be in the progeny?   

 
*the colors do not truly represent phenotypic ratios 
Phenotypic ratios: agouti banding hairs:black:albino  6:6:4 
 

15. Why is the fruit fly a good organism for genetic study? 
They produce many offspring. They can be bred every two weeks. They only have four pairs 
(diploid like humans) of chromosomes-eight total. They have XX and XY like humans. 



16.   A. What is a sex-linked trait? 
 A trait in which the gene is located on the X chromosome. Sometimes a particular trait is found 
on a sex chromosome, usually X. These genes are called sex-linked genes only because they are 
located on the sex chromosome X. 

B. Why are males more prone to inherit the disease or disorder? 
Males only have one X chromosome and therefore will automatically express the defect. 
Females have two Xs and the dominant healthy X will have its genotype (normal) expressed. 

C. Why females are considered carriers? Why can’t males be carriers? 
If a female has one affected X and one normal X, she is a carrier and does not show the disorder. 
Males only have one X so they either have it or not, never a carrier. 

D. What is an example of a defect/disorder due to sex-linked traits? 
Colorblindness in which an afflicted individual inherits a defective gene coding for the 
color-detecting cones of the eye’s retina. This individual may have a hard time 
distinguishing two colors. A second type of sex-linked disorder is the blood clotting 
defect called hemophilia. An individual with hemophilia cannot produce adequate blood 
clots and may bleed to death as a result. A third type of sex-linked disease is Fragile X 
syndrome. A person with Fragile X inherits an addition of 600+ nucleotides on the X 
chromosome which results in abnormal facial features and intellectual disabilities. The 
fourth and final common sex-linked disorder is Duchenne’s muscular dystrophy in which 
the individual inherits a defective muscle protein causing progressively weakened 
muscles. The average life span for someone with Duchenne MD is 25 years. 

17. A. What is the difference between an autosomal disorder and a sex-linked disorder? 
An autosomal disorder occurs on any chromosome 1-22, whereas a sex-linked disorder occurs 
on chromosome 23, the sex chromosomes. Since they are not linked to the individual’s sex, they 
are equally passed down to males and females.  

B. What are some common examples of autosomal disorders?  
Dominant: Huntington’s disease where the afflicted individual inherits the allele. It is 
lethal and ends with the individual losing most brain tissue to disease.  This disease 
is unique in that the person does not show any symptoms until later in life, usually 
after having children. As a result, the disease stays in the human gene pool. The 
other type of autosomal dominant disorder is dwarfism, in particular, a form called 
Achondroplasia. Individuals with dwarfism have a defect in bone growth of the long 
bones, the arms and legs. As a result, the average height for Achondroplasia 
dwarves is about 4’ tall. Dwarfism is caused by one dominant allele, however, two 
dominant alleles causes death 
Recessive: Most autosomal disorders are caused by recessive alleles, thereby 
requiring two defective alleles to produce the disorder.  Any person who is 
heterozygous is disease free (a healthy phenotype) but is considered a carrier. There 
exist five common autosomal recessive disorders. The first one is albinism 
characterized by a defect in the pigment melanin. Individuals homozygous for aa are 
termed albino and may have vision and skin problems. Another common autosomal 
recessive disease is cystic fibrosis in which the mucus producing protein is defective 
resulting in excessively thick and sticky mucus which can cause death. A person with 
cystic fibrosis may live to age 30. Another autosomal recessively inherited disease is 
the lethal Tay-Sachs in which the lethal t causes a defect an enzyme in neural cells. If 
the cells cannot break down lipid or fat, it accumulates in the nervous tissue and will 
cause death by the age of 5. Phenylketonuria or PKU is a recessively inherited 
autosomal disorder in which the enzyme that breaks down the amino acid 



phenylalanine is defective. An accumulation of this amino acid can result in brain 
damage causing intellectual disabilities. The final recessively inherited disorder is 
called neurofibromatosis or NF. NF results in mostly physical deformities of the skin 
and/or bone caused by tumors in nervous tissue which can occur anywhere on the 
body. 
 

C. What is the difference between a dominant and recessive autosomal disorder? 
A dominant disorder requires only one dominant allele to express the phenotype. A 
recessive disorder requires 2 alleles to express the phenotype. 
D. Are there carriers in autosomal dominant disorders? Why or why not? 

NO. Since it only takes one allele to contract the disorder, you either have it or you 
don’t. 

E. Why does Huntington’s still exist if it is deadly and dominantly inherited? 
Since the phenotype (the disease) isn’t expressed until later in life (around age 50), 
the afflicted individual may have already passed down the diseased allele H. 

F. Cross a male with Huntington’s disease with a normal female. What are the chances 
a child will have Huntington’s? 50% 

18. White hair in aliens is incompletely dominant over red hair. Cross two heterozygous aliens. 
a. What are the genotypes? 
W’w 
b. What phenotype is the heterozygote? 

pink 
19. Wide-set eyes are incompletely dominant over close-set eyes. 

a. What are the gentoypes? 
Wide-set = W’W’  
Close-set = ww 

b. What genotype/phenotype is the heterozygote? 
W’w = average/normal set 

 
20. A 1:1 phenotypic ratio in a testcross indicates that 

A. the alleles are dominant. 
B. one parent must have been homozygous dominant. 
C. the parent with a dominant phenotype was a heterozygote.  
D. the alleles segregated independently.  
E. the alleles are co dominant.  
 

21. Which phase of meiosis is most directly related to the law of independent assortment?  
A. prophase I 
B. prophase II 
C. metaphase I 
D. metaphase II 
E. anaphase II 


