
Activity for: 

 

Hippocampal neurogenesis regulates forgetting during adulthood and infancy 
Akers et al., (2014). Science, 344, 598-602 

Accessing, understanding, and analyzing the data associated with Figure 2G and 2H 

 

 

Part 1: Downloading and understanding data from a publicly accessible data repository.  

Science requires that the data associated with published journal articles be made available to 

readers. One way to allow access to the data is by using data repositories. The authors of this 

article deposited their data into Dryad, a publicly accessible repository for the data underlying 

scientific publications. In this exercise, we will use Dryad to download the data associated with 

Figure 2G and 2H, and we will spend some time understanding that data. 

1. Go to the Dryad data repository at http://datadryad.org/. 

2. In the “Search for data” box, type “hippocampal neurogenesis regulates forgetting.” You will 

find separate data files for each figure in the journal article. 

 

http://datadryad.org/


3. Scroll down to “Data from Fig. 2GHJK”. Click to download the “Fig2GHJK.csv” file. Use Excel to 

open the .csv file. You will see 4 columns in the spreadsheet. 

5. Go back to Dryad, and scroll down to “Description of variables within data files”. Click to 

download the “readme.txt” file. Use Word or Notepad to open the .txt file.  

 

6. The “readme.txt” file can be used to understand the data in the spreadsheet. Use the 

“readme.txt” file to answer the following questions:  

a. What does each row in the spreadsheet correspond to?  

(Answer: Each row contains information about a different animal.) 

b. In column A, what does “Group” mean?  

(Answer: “Group” describes the experimental group to which the animals 

belong. Mice were in either the “Running” group or the “Sedentary” group.)  

c. In column B, what does “Timing” mean?  

(Answer: “Timing” describes the timing of the running period relative to the 

training period. In this case, mice either “Ran after” contextual fear training or 

“Ran before” training. See Figure 2F and 2I for a diagram depicting these 

timelines.)  

d. In column C, what does “LacZ+ cells” mean?  

(Answer: “LacZ+ cells” specifies the number of cells in the dentate gyrus (DG) of 

each mouse that were positive for LacZ (per 1000 µm2 of tissue). LacZ is a 

reporter gene that the authors used to mark adult-generated neurons.) 

e. In column D, what does “Test Freezing” mean?  

(Answer: “Test Freezing” specifies the average percentage of time that each 

mouse showed freezing behavior during the 5 min of the contextual fear test. 

The authors used freezing to measure contextual fear memory.) 



f. An “n” is shown in some cells. What does this mean?  

(Answer: “n” means that no data are available for this animal.) 

 

Part 2: Performing statistical tests of differences between experimental groups.  

The authors found that mice that ran after contextual fear training showed significantly more 

LacZ+ cells in the DG than mice that remained sedentary after contextual fear training (Figure 

2G). They also found that running mice showed significantly less freezing than sedentary mice 

during the contextual fear test (Figure 2H). These findings suggest that a running-induced 

increase in hippocampal neurogenesis caused mice to forget the contextual fear memory.  

The authors used independent samples t-tests to compare average (i.e., mean) LacZ+ cell and 

freezing values between the running and sedentary groups, which allowed them to conclude 

that the differences between groups were greater than would be predicted by chance (i.e. 

“statistically significant” differences, p-value < 0.05). In this exercise, we will perform t-tests to 

compare LacZ+ cell and freezing values between experimental groups.  

1. Use Excel to open the “Fig2GHJK.csv” file. 

2. We will first test for differences in the number of LacZ+ cells between mice that ran after 

training and mice that remained sedentary after training.  

a. In cell F2, enter “=ttest(”. Excel will recognize that you are entering a mathematical 

function. 

b. For “array1”, select cells C2 through C9 (i.e., the LacZ+ cell values for mice that ran 

after training), then enter “,”.  

c. For “array2”, select cells C10 through C18 (i.e., the LacZ+ cell values for mice that 

remained sedentary after training), then enter “,”. 

d. For “tails”, enter “2”, and then enter “,”. This will tell Excel that we want to run a two-

tailed test.  

e. For “type”, enter “2”, and then enter “)”. This will tell Excel that we want to run a 

two-sample test with equal variance between groups.  

f. Hit “enter”. Excel will return a p-value of approximately “0.014”. Because this value is 

less than 0.05 (i.e., less than a 5% chance that there is actually no difference between 

groups), we can conclude that there is a statistically significant difference in LacZ+ cells 

between running and sedentary groups. As shown in Fig. 2G, running mice had 

significantly more LacZ+ cells than sedentary mice.  

 



3. We will next test for differences in the amount of freezing behavior between mice that ran 

after training and mice that remained sedentary after training.  

a. In cell F4, enter “=ttest(”. 

b. For “array1”, select cells D2 through D9 (i.e., the freezing values for mice that ran 

after training), then enter “,”.  

c. For “array2”, select cells D10 through D18 (i.e., the freezing values for mice that 

remained sedentary after training), then enter “,”. 

d. For “tails”, enter “2”, and then enter “,”. 

e. For “type”, enter “2”, and then enter “)”.  

 

 



 

f. Hit “enter”. Excel will return a p-value of approximately “0.015”. Because this value is 

less than 0.05, we can conclude that there is a statistically significant difference in the 

amount of freezing behavior between running and sedentary groups. As shown in Figure 

2H, running mice showed significantly less freezing behavior than sedentary mice. 

 

 

 

 

 


