
Biology 1  
Exam 3  
April 2014 !
Name ___________________ !
Instructions 
Answer all of the following questions. Each response is worth up to 3 points unless otherwise noted. 
You have until 5pm on April 25th to submit your responses to LesleyBioHomework@gmail.com; if you 
would like to submit handwritten response, please make arrangements to do so with the course 
assistant or instructor.   !
You may use notes, textbooks, the Internet and documentaries.  !
You may consult with fellow classmates, but each student must turn in their own responses written 
in their own words; if any responses are found to be identical or very similarly worded, all students 
submitting those responses will receive no credit for the responses and possibly no credit for the 
entire exam. 
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Cell Biology !
1. Below is a painting depicting a mycoplasma cell which has a diameter of 0.25µm (micrometers). The 
orange strands running throughout the interior is DNA. Ribosomes are shown in magenta, while 
phosopholipids are show in light green. Based on the information presented here, is mycoplasma a 
procaryote or eukaryote? Give two reasons why. 

2. As we discussed in class, plants need both chloroplasts and mitochondria to take care of their 
energy needs. If humans had chloroplasts and could photosynthesize, would we still need to eat food? 
Explain why in terms of concepts related to biological macromolecules and cell biology that we have 
covered.  

3. Read The Verge article “It only took 35 years for flesh-eating bacteria to become an infectious terror” 
(http://www.theverge.com/2014/4/14/5613642/only-thirty-five-years-flesh-eating-bacteria-
infectious-terror).  

a. Is streptococcus a prokaryote or eukaryote? (1 point)  

http://www.theverge.com/2014/4/14/5613642/only-thirty-five-years-flesh-eating-bacteria-infectious-terror


b. The article mentions “proteins that break down human skin, fat, and muscle”; of the kinds/
types of protein we’ve looked at, which one do you think these proteins are? Why?  

c. The article mentions “a change in a single nucleotide” is responsible for making one of the 
bacterial toxins more effective. From our discussion of the Central Dogma, what can you infer or 
speculate about this mutation? What kind of mutation do you think it is (e.g. amplification, 
nonsense, etc.), and why might it increase the toxicity of the protein the gene encodes? Explain.  

d. From material we have covered this semester and information in the article, explain why you 
think the strain of strep described has become widespread.  

4. It was long thought that the wrinkling of fingertips during prolonged exposure to water was due to 
osmosis. Although this hypothesis has been falsified (http://news.sciencemag.org/plants-animals/
2013/01/wrinkles-help-fingers-get-grip), why did osmosis make sense as a potential explanation for 
this wrinkling? Hint: remember the gummy bear.  

5. Below are two images of HeLa cells, the ones on the left are normal while the one on the right has 
been treated with cytochalasin-D.  

a. What kind of microscope do you think was used to take this image? Explain.  

b. Why do the nucleus (blue) and the actin (red) appear to be glowing?  

c. If these cells are being viewed through a 40x objective lens and then through a 10x objective 
lens, what is the total magnification with which the cells are being viewed? Show or explain how 
you obtained that magnification factor.   

d. Cytochalasin-D is a fungal toxin that disrupts actin. What cellular structure will be affected, 
and what is one problem would you expect the cell treated with this toxin to have? Explain. 

     

!                                                 !  !
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6. Zofani finds an abnormal human epithelial cell in which the endoplasmic reticulum (ER) occupies 
just as much space in the cell, but does not have the extensive membrane structure the ER typically 
has for these cells. Instead of having the usual maze-like appearance, it looks more like a few small 
vacuoles flattened together. Describe at least one limitation or problem this cell is likely to face.   

!
!
Heredity  

1. Listen to or read the news story “Gene Linked To Alzheimer's Poses A Special Threat To 
Women” (http://www.npr.org/blogs/health/2014/04/14/301998330/gene-linked-to-alzheimers-
poses-a-special-threat-to-women).  

a. In this study, what are the phenotype(s) and genotype(s) that the researchers are concerned 
with? In your answer, make sure you clearly distinguish phenotype(s) from genotype(s). (1 point) 

b. Is APOE4 sex-linked? Explain.  

c. With regards to APOE4, does Alzheimer’s follow Mendelian inheritance? If not, what kind of 
pattern of inheritance do you think it is? Explain.  

d. So far as you can tell from the news story, is the manifestation of Alzheimer’s impacted by 
whether an individual is heterozygous or homozygous for APOE4? Explain.  

2. Listen to or read the news story “New Genetic Test Screens Would-Be Parents" (http://www.npr.org/
2011/01/13/132908098/new-gene-test-screens-nearly-500-childhood-diseases).  

a. Is Batten disease an autosomal or sex-linked disease? Is it dominant or recessive? Explain by 
describing the part of the news story you’ve used to infer the answer or cite the sources you 
consulted.  

b. Based on what is described in this news story, is this genetic test primarily for dominant or 
recessive genetic diseases? Explain.  

c. Do you think you or those you know should take this genetic test when considering having a 
child? Why?  

3. Everyone always remarks how Turio’s daughter looks much more like his wife Juna. Turio has 
dimples but Juna and his daughter do not. Turio also has wavy hair but his daughter and Juna both 
have curly hair.  

a. Since dimples are a dominant trait that follow Mendelian Inheritance, Turio’s genotype must 
be _____________. Use D and d to represent the dominant and recessive alleles, respectively. 
Explain or show you obtained your answer.  

b. Since straight hair is incompletely dominant over curly hair (with a heterozygous individual 
having wavy hair), Turio’s genotype must be _____________. Use H and h to represent the 
dominant and recessive alleles, respectively. Explain or show how you obtained your answer. 

http://www.npr.org/blogs/health/2014/04/14/301998330/gene-linked-to-alzheimers-poses-a-special-threat-to-women
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c. Turio and Juna are planning to have another child. Assuming the genes for hair texture and 
dimples are not linked, what are the combinations of hair texture and dimple alleles Turio and 
Juna could contribute to their next child?  

4. Ferna claims to be Sulor’s sister who ran away from home when Sulor was very young. Sulor is 
skeptical and asks Ferna what her blood type is, hoping to gain some insight from that before talking 
with his parents or resorting to genetic testing.  

Blood Types: 	 Sulor: AB       Ferna: O       Sulor’s Mother: A       Sulor’s Father: B 

a. What are the possible genotypes for Sulor’s parents? (3 points)  

b. On the basis of blood type, which follows a codominant pattern of inheritance, is it possible 
that Ferna could be Sulor’s prodigal sibling? Show your reasoning with the appropriate Punnett 
square(s). (3 points)  

5. Red-green colorblindness is a sex-linked, recessive trait. Rolid and the love of his life Florina are 
expecting their first child together. Rolid and Florina both have normal vision, but Florina’s mother is 
colorblind.  

a. What are the genotypes of Rolid and Florina? Explain or show how you figured this out.  

b. An ultrasound shows that their child will be a girl; what are the chances of their daughter 
being red-green colorblind? Show the Punnett square you used to obtain your answer. 


