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FIGURE S1. Scatter plots of measured and predicted affinities for cross-validated and 9 

blind predictions for the 9-mer data set of H-2 Db. Vertical and horizontal lines indicate 10 

cutoffs at the 500 nM threshold that distinguishes binders from non-binders. 11 

 12 
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FIGURE S2. Correlations of deviation of cross-validated prediction with either data set 2 

size (i.e. log_size_cv) or entropy of sequence space (i.e. entss_bl). Here, ‘deviation’ is 3 

defined as ‘|cv_gs – blind|’. Red lines represent the class boundary used for the 4 

logistic regression modeling. 5 
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TABLE S1. Average predictive performances of the three methods against cv_rnd, 1 

cv_sr, cv_gs, and blind benchmark data sets as Areas under ROC curves. For each 2 

benchmark data type, highest performance is indicated with bold font.  3 

Method	
   cv_rnd	
   cv_sr	
   cv_gs	
   blind	
  

SMMPMBEC	
   0.8989	
   0.8927	
   0.9025	
   0.8474	
  

NetMHC	
   0.8930	
   0.8892	
   0.8919	
   0.8833	
  

NetMHCpan	
   0.9176	
   0.9149	
   0.9147	
   0.8830	
  

 4 

TABLE S2. Mean of differences in AROCs between predictive performances generated 5 

with cross-validations and those against blind data sets. Here, a ‘difference’ is defined 6 

as (cv – blind). Hence, positive values indicate over-estimations. In column ‘P-values: 7 

one sample’, statistical significances of over-estimations are shown (one-sided t-test). 8 

In column ‘P-values: two sample’, significances of differences in means with respect to 9 

cv_rnd for the two cross-validation strategies are shown (paired, one-sided t-tests). In 10 

column ‘P-values: two sample, absolute value’, statistical significances of 11 

improvements in estimations of blind predictive performances of either cv_sr or cv_gs 12 

with respect to cv_rnd were calculated by comparing their absolute differences (paired, 13 

one-sided t-tests). 14 
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TABLE S3. Leave one out cross-validation predictive performances for each logistic 10 

regression model using a pair of features for SMMPMBEC. Performances are in AROCs. 11 

Features	
  

lo
g_
si
ze
_c
v	
  

lo
g_
si
ze
_b

l	
  

en
ts
s_
cv
	
  

en
ts
s_
bl
	
  

en
t_
pr
ed

_c
v	
  

en
t_
pr
ed

_b
l	
  

en
t_
m
ea
s_
cv
	
  

en
t_
m
ea
s_
bl
	
  

pr
bo

l_
pr
ed

	
  

pr
bo

l_
m
ea
s	
  

log_size_cv	
   0.78	
   0.78	
   0.78	
   0.84	
   0.77	
   0.78	
   0.81	
   0.79	
   0.80	
   0.78	
  

log_size_bl	
   -­‐-­‐	
   0.76	
   0.76	
   0.76	
   0.74	
   0.77	
   0.73	
   0.74	
   0.73	
   0.72	
  

entss_cv	
   -­‐-­‐	
   -­‐-­‐	
   0.75	
   0.77	
   0.74	
   0.76	
   0.73	
   0.73	
   0.75	
   0.75	
  

entss_bl	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.78	
   0.78	
   0.78	
   0.76	
   0.78	
   0.77	
   0.77	
  

ent_pred_cv	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.53	
   0.63	
   0.71	
   0.54	
   0.64	
   0.53	
  

ent_pred_bl	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.66	
   0.73	
   0.68	
   0.69	
   0.64	
  

ent_meas_cv	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.48	
   0.45	
   0.65	
   0.48	
  

ent_meas_bl	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.31	
   0.62	
   0.43	
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prbol_pred	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.64	
   0.63	
  

prbol_meas	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.47	
  

 1 

TABLE S4. Leave one out cross-validation predictive performances for each logistic 2 

regression model using a pair of features for NetMHC. Performances are in AROCs. 3 

Features	
  

lo
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ze
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en
ts
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en
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cv
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m
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log_size_cv	
   0.73	
   0.75	
   0.76	
   0.83	
   0.71	
   0.73	
   0.74	
   0.73	
   0.73	
   0.74	
  

log_size_bl	
   -­‐-­‐	
   0.70	
   0.75	
   0.79	
   0.72	
   0.74	
   0.69	
   0.69	
   0.69	
   0.70	
  

entss_cv	
   -­‐-­‐	
   -­‐-­‐	
   0.75	
   0.80	
   0.74	
   0.74	
   0.74	
   0.74	
   0.75	
   0.76	
  

entss_bl	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.79	
   0.78	
   0.78	
   0.78	
   0.78	
   0.78	
   0.78	
  

ent_pred_cv	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.49	
   0.57	
   0.67	
   0.54	
   0.59	
   0.59	
  

ent_pred_bl	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.60	
   0.65	
   0.65	
   0.63	
   0.63	
  

ent_meas_cv	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.39	
   0.29	
   0.58	
   0.54	
  

ent_meas_bl	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.31	
   0.58	
   0.54	
  

prbol_pred	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.61	
   0.59	
  

prbol_meas	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.57	
  

 4 

 5 

TABLE S5. Leave one out cross-validation predictive performances for each logistic 6 

regression model using a pair of features for NetMHCpan. Performances are in AROCs. 7 
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Features	
  

lo
g_
si
ze
_c
v	
  

lo
g_
si
ze
_b

l	
  

en
ts
s_
cv
	
  

en
ts
s_
bl
	
  

en
t_
pr
ed

_c
v	
  

en
t_
pr
ed

_b
l	
  

en
t_
m
ea
s_
cv
	
  

en
t_
m
ea
s_
bl
	
  

pr
bo

l_
pr
ed

	
  

pr
bo

l_
m
ea
s	
  

log_size_cv	
   0.69	
   0.68	
   0.72	
   0.76	
   0.64	
   0.73	
   0.68	
   0.66	
   0.67	
   0.68	
  

log_size_bl	
   -­‐-­‐	
   0.62	
   0.72	
   0.72	
   0.64	
   0.71	
   0.60	
   0.59	
   0.59	
   0.59	
  

entss_cv	
   -­‐-­‐	
   -­‐-­‐	
   0.73	
   0.76	
   0.72	
   0.75	
   0.72	
   0.72	
   0.72	
   0.75	
  

entss_bl	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.73	
   0.74	
   0.73	
   0.72	
   0.72	
   0.69	
   0.71	
  

ent_pred_cv	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.51	
   0.64	
   0.60	
   0.53	
   0.56	
   0.59	
  

ent_pred_bl	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.69	
   0.70	
   0.70	
   0.70	
   0.71	
  

ent_meas_cv	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.00	
   0.00	
   0.52	
   0.48	
  

ent_meas_bl	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.00	
   0.52	
   0.46	
  

prbol_pred	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.56	
   0.50	
  

prbol_meas	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   -­‐-­‐	
   0.51	
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