
Display benchmarking of BLAST homology searches using ROC-like plots

Benchmark file
In the last practical session, you benchmarked the effectivity of your BLAST search using the 
classification databases GO, Pfam and SCOP as the 'gold standard' truth.
For each protein, which is a predicted homologue and thus in your list of BLAST hits, you have 
now the information if it is (according to the above databases) in the same category of your  
query.
If you have not done so already, create a benchmark file containing this information. A row in 
the benchmark file should have the following format,

P02932  6e-120  1

where the first column is the protein ID, the second column the e-value of the BLAST hit and 
the third column should be either 1 or 0 if the BLAST hit is in the same category of the query or 
not, respectively.  Make sure all entries in the file are sorted in ascending order according to 
their e-value!

Counting true positives (TP) and false positives (FP)
At each row in the file, you count how many of he preceding hits were true (and thus are TP; 
predicted and right) and how many false (thus FP;
predicted but wrong). Since the file is sorted by e-value, you will obtain the TPs and FPs as a 
unction of the hit score. Create two lists which contain the number of TPs and FPs for all  
preceding hits of each row. Check that the following pseudo code  can do that.
           
 function get_tps_and_fps()
 tp_list, fp_list = []
 tp, fp = 0
 for each row in file do

id = row[0]
evalue = row[1]
prediction_true = row[2]
if prediction_true == TRUE

tp = tp + 1
if prediction_true == FALSE

fp = fp + 1
add(tp, tp_list)
add(fp, fp_list)

return tp_list, fp_list

Generate lists of true and false positives for the benchmarking with all three databases!

Plotting true positives (TP) and false positives (FP) in a ROC like curve
Plotting the lists of TPs and FPs  against each other gives you a so-called Receiver Operator 
Characteristics-like  (ROC-like) plot. Use the 'matplotlib' library to plot the TPs and FPs against 
each other. The following python code gives a simple example how to plot with matplotlib.

import matplotlib.pyplot as plt



plt.figure()
plt.plot([1,2,3], [3,2,1], label='line1')
plt.plot([4,5,6], [4,3,2], label='line2')
plt.legend() 

   plt.title('my_title')
   plt.show() ##opens panel with plot
   plotting.savefig('roc.png') ##save plot to file

Please note that Plotting all true positives against all false positives will give you only a ROC-
like curve. In a 'real' ROC-plot, the true positive rate is plotted against the false positive rate.  
(see  http://wikipedia.org/wiki/Receiver_operating_characteristic  for  a  thorough  
explanation). Calculating these rates involves not only information about true positives and  
false positives, but also about true negatives and false negatives. How would you calculate true 
and false negatives in our example?
Nevertheless, plotting TP against FP gives us information about the quality of the prediction.  
Plot the TPs and FPs from benchmarking against all three databases together in one panel.  
Which database agrees the best with your prediction?


