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Section 6.6: DNA Replication and Aging 
Section 6.6 Questions, page 298 
1. (a) The length of an individual’s telomeres will be longer compared to the length of the 
telomeres of an older individual of the same species.  
(b) The length of telomeres varies between species, so it is impossible to predict how the length 
of an individual’s telomeres compares with the length of telomeres in an older individual of 
another species.  
2. Germ cells must transmit genetic information accurately generation after generation. They 
have a high level of telomerase activity to prevent the loss of genetic information during meiosis. 
The high level of telomerase helps protect the integrity of the genetic material of the parents. 
3. Answers may vary. Sample answer: Possible benefits of telomerase therapy include anti-aging 
effects and longevity. Negative effects of telomerase therapy include the possibility of 
encouraging cancer formation.  
4. Answers may vary. Sample answer: By limiting the number of cell divisions that can take 
place, natural selection has ensured that future generations will not have to compete for resources 
with several previous generations. It also encourages the species to adapt and evolve by 
undergoing genetic changes through reproduction. 
5. It is highly unlikely that this product could repair the effects of telomere loss unless it 
activated telomerase. If it did activate telomerase, a great deal of DNA could already be lost and 
be irreparable. Users of this product should be concerned that this product could cause negative 
effects including possibly encouraging precancerous cells to become cancerous. 
6. Telomeres decrease in length as a patient’s cells undergo cellular division. In cancer cells, 
however, telomerase replaces the telomeres as they are destroyed, so the cell can keep dividing 
indefinitely. A medication that decreased telomere length in cancer cells could stop the cancer 
cells from reproducing indefinitely, and thus stop the cancer growth, if it also disabled 
telomerase. If it did not disable telomerase, the telomerase would regenerate the telomeres even 
if the medication shortened them.  
7. Answers may vary. Sample answer: Using DNA from older cells presents a challenge for 
medical science because older DNA has shortened telomeres. As a result the cloned organism or 
organ could develop age-related illnesses early in a life that will be shortened.  
8. Answers may vary. Sample answer: Different organisms have different lifespans. For 
example, the average lifespan for a swan in the wild is 7 years, for an eel is 15 years, for a 
grizzly bear is 25 years, for a cicada is 17 years, and for a hummingbird is 4 years. A longer 
lifespan may indicate that an organism loses telomeres at a rate slower than an organism with a 
shorter lifespan.   
9. Sperm cells in a 40-year-old human possess the longest telomeres of the three types. Neurons 
have high telomerase activity while they are differentiating so their telomeres are also longer 
than those in skin cells. 


