Science in the Classroom student Activity to accompany 
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BRCA1 Tumor Suppression Depends on BRCT Phosphoprotein Binding, 
But Not Its E3 Ligase Activity


In this paper, there are several figures depicting the overall survival of mice in different tumor models and with different mutations. These graphs are called Kaplan-Meier survival curves, and they are frequently used to assess the effects of treatments, mutations, or other variables of biomedical importance. 

In this activity, you will construct a graph that approximates the Kaplan-Meier survival curves in Figure 1A, which is an analysis of the authors’ pancreatic cancer model. Your graph will look slightly different than the figure, but the main idea is the same.

On the next page, you will find a table of actual survival data from the authors’ experiments. Across the top of the table are three different mutation categories: 

+/+ 			Two normal copies of BRCA1
flex2/FH-I26A	One inactive copy of BRCA1 and one RING mutant copy
flex2/flex2		Two inactive copies of BRCA1

The numbers below each category indicate the number of mice that survived for the number of days listed on the left side of the table.

Create a graph comparing these three sets of mice. The y-axis (vertical) should indicate survival, while the x-axis (horizontal) should represent time in days. When you are finished, answer the questions below. 

One important note before you begin: since each set started with a different number of mice, you will need to convert these numbers to percentages before making the graph. Otherwise, it won’t be a valid comparison. To do this, divide each data point by the number of mice in that category (shown at the top as “n”). 


Activity Questions

1. Describe what your graph shows. How does the RING domain mutation (FH-I26A) affect survival?

2. The lifespan of a mouse is typically around 2 years. Yet, the mice in this graph with two normal copies of BRCA1 (+/+) live only a few months. What is causing these mice to die so young?

3. Draw a horizontal line across your graph at 50% survival. Mark the points where the line crosses each of your three curves. Then, draw vertical lines from those points down to the x-axis. For each curve, estimate where these vertical lines cross the x-axis (in number of days). This is the T50, or the time it takes each set of mice to reach 50% survival. Compare your estimates to the T50s listed in the Figure 1A legend. Why is this number a helpful tool to compare categories?


	Days
	KPC-Brca1+/+ (n=39)
	KPC-Brca1flex2/FH-I26A (n=10)
	KPC-Brca1flex2/flex2 (n=36)

	0
	39
	10
	36

	5
	39
	10
	36

	10
	39
	10
	36

	15
	39
	10
	36

	20
	39
	10
	36

	25
	39
	10
	30

	30
	39
	10
	26

	35
	37
	10
	23

	40
	37
	10
	17

	45
	37
	10
	11

	50
	37
	9
	3

	55
	35
	9
	0

	60
	28
	8
	0

	65
	25
	5
	0

	70
	12
	2
	0

	75
	9
	2
	0

	80
	7
	0
	0

	85
	2
	0
	0

	90
	1
	0
	0

	95
	0
	0
	0



