Name ___________________________________  Period ________ Date _____________
Nature vs Nurture: Is it genes or the environment that shapes traits?

What determines your likes, dislikes, and habits?  Is it your DNA or the environment you grew up in?  Almost all diseases result from a complex interaction between an individual’s genetic make-up and factors within their environment.  Subtle differences in a person’s genes can cause people to respond differently to the same environmental exposure.  This explains why some people have a low risk of developing a disease, while other people are more vulnerable.  As scientists learn more about how genetics and environmental factors work together to cause diseases, they will be able to develop new ways to prevent and treat many illnesses.

Is it genes or environment?  Place a check in the column you think causes the trait.

	Trait
	Genes
	Environment

	1.  Blue Eyes
	
	

	2.  Can play music
	
	

	3.  6 feet tall
	
	

	4.  Red hair
	
	

	5.  IQ of 150
	
	

	6.  Smokes cigarettes
	
	

	7.  Weighs 250 pounds
	
	

	8.  Depression
	
	

	9.  Alcoholic
	
	

	10.  Has cancer
	
	


Read the following article about genes and cancer and answer the questions below in complete sentences:

Genes and Cancer
Adapted from Gene-Environment Interactions by Vickie J. Williams and Dawn Chalaire, OncoLog, July/Aug 2007, Vol. 52, No.7-8
It is well known that both heredity and environment play a role in cancer development.  All cancers have a genetic component because they arise from a faulty genetic control of cell growth and about 75% of the cancers diagnosed in the United States can be attributed in part to environmental factors such as tobacco use, diet, infectious diseases, excessive sunlight exposure, industrial chemicals, and ionizing radiation.  For years genetic and environmental causes of cancer were considered and studied separately.  Then research began to show that these factors work together as codeterminants of cancer susceptibility.  
The Human Genome Project, which identified and sequenced approximately 30,000 genes in the human body, provided researchers with a blueprint for studying the biologic component of diseases such as cancer.  Researchers with the Cancer Genome Project, a massive undertaking aimed at mapping the genetic mutations linked to cancer, are using the Human Genome Project’s gene-sequencing and high-throughput mutation detection techniques to identify the gene sequence differences and mutations that are linked to the development of human cancers.  

The most recognized disease outcome linked to gene-environment interactions is lung cancer. Epidemiologic and clinical studies clearly document that smoking is the leading cause of lung cancer, accounting for nearly 90% of these tumors. However, it is also well documented that only a fraction (about 15%) of long-term tobacco smokers will get lung cancer. These patients are genetically susceptible to the carcinogenic effects of tobacco.  To date, no specific lung cancer gene has been identified; however, researchers have isolated a narrow region of about 50 genes on a segment of chromosome 6. This region was found in 52 families with strong family histories of cancers of the lung, throat, and larynx. The next step is to determine the exact gene or genes in this region that are associated with lung cancer.  Identifying individuals or groups who are most susceptible to cancer may make it possible to recommend careful surveillance and early detection, behavior modification strategies, or chemoprevention interventions. In cases where the disease is already present, oncologists may be able to tailor treatments according to individual genetic profiles.

1. How do genes contribute to cancer?  
2. What environmental factors contribute to cancer?
3. What is the cancer genome project?  
4. Has a lung cancer gene been found?  What are the 50 genes on chromosome 6?

5. How could genetics help cancer doctors make individual treatments for patients in the future?
Twin Studies

Information from Happy Families: A Twin Study on Humour by Lynn Cherkas, et. Al.  Twin Research. 2000 3, 17-22.


  
The scientific study of human twins began in the 1870s when Sir Francis Galton (1822-1911) published a series of articles arguing that heredity (nature) was a stronger factor than environment (nurture) in determining the respective characteristics of twins.  Twins are valuable to scientific studies because identical twins share 100% of their genes and nonidentical twins share 50%.  A study in London, England used Far Side Larson cartoons to study humor in identical twins.  Their research with 127 pairs of twins showed that humour is mostly dependent on environment and is a learned behavior.  Other studies determined that traits such as personality, interests, and attitudes are as similar in twins raised apart as they are in twins raised together, which suggests a genetic component.  A second twin study using 458 pairs of twins showed that 81% of acne is caused by genetic factors, the other 19% is environmental.  
6. Do you think personality traits are primarily inherited or influenced by environment? 

7. Why do you think nature versus nurture is debated? Do you think it is possible to answer this question definitively? Why or why not?
8. If you were raising identical twins, what might you do to make sure that they were unique individuals? Explain your answer.
9. What is the difference between studying humor and personality traits and acne?  Which study do you think is more accurate, and why?

10.   Why is it important to include studies of twins raised together and separate?
