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STUDENT NAME: 

Radon and Lung Cancer 
Testing for Cancer Subtypes with Biomarkers 
[image: ]
Cancer is a disease in which abnormal cells divide uncontrollably and destroy body tissue.  Once the cells start growing into large masses, also known as tumors, the cells can start to move to other parts of the body, a process called metastasis.  These cancer cells grow uncontrollably because there has been a change, or mutation, in the genes that regulate division.
Lung cancer can be caused by factors like smoking, radon exposure, and air pollution. Lung cancer shows symptoms like a cough that doesn’t go away or gets worse, coughing up blood, and chest pain that gets worse with deep breathing, coughing, or laughing.  Patients with these symptoms have a computed tomography (CT) scan performed in order to confirm that the patient does have lung cancer.  The CT scan can show the soft tissue of the lungs and identify masses that look out of place.  Once a CT scan shows an unidentified mass, serum samples are sent for further testing to identify the specific type of lung cancer.
Lung cancer is a broad term, used to diagnose almost 220,00 people every year.  There are two specific types of lung cancer: small cell lung cancer and non-small cell lung cancer.  Small cell lung cancer (SCLC) accounts for 10-15% of all lung cancer cases.  Small cell lung cancer cases generally start in the large breathing tubes of the lungs, the bronchi.  Like it’s name indicates, small cell lung cancer has smaller cells than non-small cell lung cancer.  The small cells make the disease spread faster, metastasizing quickly to other body parts.  Non-small cell lung cancer (NSCLC) is more common, accounting for 80-85% of lung cancer cases.  Non-small cell lung cancer starts in the center of the lungs and sometimes the peripheral edges of the lungs.  This cancer is also more common amongst people who smoke or have smoked in the past.  We also see that women are diagnosed with non-small cell lung cancer more than men, and that younger people are diagnosed with it more than those that are older.
Cancer cells, like all cells, have protein and lipid markers on the outside of their cells.  These molecules, called biomarkers, help the body to identify the different types of cells that are nearby.  These biomarkers are also useful for testing.  One marker, carcinoembryonic antigen (CEA) is a biomarker that is found on the exterior of all lung cancer cells.  Another marker, pro-gastrin releasing peptide (proGRP), is a biomarker that is found on the exterior of only small cell lung cancer cells.  Lastly, the marker neuron specific enolase (NSE), is a biomarker that is found on the exterior of only non-small cell lung cancer cells.
Doctors from different areas in the United States have noticed an increase in the amount of lung cancer cases. Three doctors are teaming up with your biomedical research facility in order to try and understand the recent increase.  So, you will be receiving serum samples from three different patients in three different areas in the United States, and you will determine the type of lung cancer the samples have. 

PART I - Introduction
1. What is cancer?





2. What are some common causes of lung cancer?





3. What are the differences between small cell lung cancer (SCLC) and non-small cell lung cancer (NSCLC)?







4. What biomarkers are we testing for?  What type of cell expresses these markers?


PART II - Making Predictions
5. Below are the patient profiles that the doctors have sent over.  Using this information provided, fill out the prediction table to predict which type of lung cancer each patient has, and what characteristics or risk factors led you to those predictions.  You can look up radon levels for the patients’ state here.
[bookmark: _heading=h.gjdgxs]Patient Profiles
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Sample A 
	·   Male
·   Southern Montana
·   Crow Indian (Native American)
·   Earns a living working in the mines
·   Non-smoker, heavy secondhand smoke from partner
·   Coughing up blood
·   Radon levels in home found to be 4.8 pCi/L                                                           
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Sample B
	·   Female
·   Southwestern Maryland
·   Caucasian
·   Earns a living as a high school teacher
·   Smokes 2 packs per day (ppd) for 10+ years
·   Chest Pain
·   Family history of lung cancer
·   Radon levels in home found to be 2.6 pCi/L
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Sample C 
	·   Female
·   Southeastern Texas
·   Hispanic
·   Earns a living as a safety specialist for a local oil company
·   Non-smoker
·   Chronic cough
·   Radon levels in home found to be 0.4 pCi/L


[bookmark: _heading=h.30j0zll]
[bookmark: _heading=h.1fob9te]Prediction Table

	Patient Profile Prediction Table

	Patient Profile
	Characteristics/Risk Factors Associated with Lung Cancer
	Prediction (Small cell/ Non-small cell)

	A
	 
	

	B
	 
	

	C
	 
	


PART III - Data Collection and Analysis
6. After watching the video, report the patient results onto the wells diagram below.  Shade in the wells to represent the detection of biomarker presence.  Remember to label the wells.

	Patient Sample
	ELISA result

	A
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	B
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	C
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7. Go back and look at your predictions above.  Were your predictions correct?  Which ones were incorrect?

	Patient Sample Prediction Review

	Patient Sample Profile
	Prediction
	Diagnosis
	Correct/Incorrect

	A
	 
	 
	

	B
	 
	 
	

	C
	 
	 
	





8. On the following pages: Using the data you have available, complete  the claim, evidence, reasoning table to make your conclusion about each patient sample.
CER TABLE: Patient Sample A
	Claim, Evidence, Reasoning Table

	Claim
	



	Evidence
	



	Reasoning
	








CER TABLE: Patient Sample B
	Claim, Evidence, Reasoning Table

	Claim
	



	Evidence
	



	Reasoning
	







CER TABLE: Patient Sample C

	Claim, Evidence, Reasoning Table

	Claim
	



	Evidence
	



	Reasoning
	









PART IV - Conclusions
In conclusion there are many causes of lung cancer.  When attempting to look into increases in individuals getting lung cancer, experts sometimes have to think about more than just the physical symptoms to determine trends.  
9. When thinking about the 3 samples provided what are some other contributing factors we should consider?

 
10. Using those clues, who would you suspect would have developed lung cancer from radon? Support your answer with evidence.
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