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92.4% sensitivity, 92.0% specificity, 92.2% accuracy  , independent test  72.5% 

sensitivity, 90.0% specificity, 92.1% accuracy  . 
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2.    

2.1 RNA    

 RNA    CLIPdb[6]  

 25,   0.9  

PARalyzer    . 

     RNA  

  RNA  5,145  , 

RNA      14 . RNA  

   NCBI 

GEO(http://www.ncbi.nlm.nih.gov/geo/)  

 .  ,    

GRCh37/hg19  25    51,450  (

  10 )  RNA  -   
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     1:1, 

1:2, 1:4, 1:6, 1:8  1:10   . 

     CD-

HIT-EST[7]     80%  

  ,     

     , 

  RNA     

   4,372    70%   

 ,  30%   1000   

      

      

.  <  1>      

  . 
<  1>        .                 

P: positive data, N: negative data 
 1:1 1:2 1:4 1:6 1:8 1:10 

P 3,372 3,372 3,372 3,372 3,372 3,372 

N 3,679 7,200 13,610 19,065 22,826 26,212 

Total 7,051 10,572 16,982 22,473 26,198 29,584 

 

<  2>        

  . 
<  2>        .                 

P: positive data, N: negative data 
 1:1 1:2 1:4 1:6 1:8 1:10 

P 1,000 1,000 1,000 1,000 1,000 1,000 

N 1,000 2,000 3,998 5,998 7,998 9,998 

Total 2,000 3,000 4,998 6,998 8,998 10,998 
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    25  RNA   

   RNA   133   
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3.     

3.1   

       

6    .   

sensitivity (SN), specificity (SP), accuracy 

(ACC), positive predictive value (PPV), negative 

predictive value (NPV), Matthews correlation 

coefficient (MCC)   (3)~(8)  . 
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 .  

 

3.2 10-fold cross validation 

10-fold cross validation     

      

   ,   

 10-fold cross validation  . <  3>

 WEKA  random forest   10-fold 

cross validation   , random 

forest       

60   (decision tree)  25  random 

feature selection   10-fold cross 

validation  . positive  negative 

   1:1, 1:2, 1:4, 1:6, 1:8, 

1:10        

positive  negative   1:1  

    ,   

92.41%  SN, 92.04%  SP, 92.21%  ACC, 91.41%  

PPV, 92.97%  NPV, 0.844  MCC .  

        

.  

 
<  3> WEKA random forest   10-fold cross 

validation  

P: positive data, N: negative data 

P:N SN(%) SP(%) ACC(%) PPV(%) NPV(%) MCC 

1:1 92.41 92.04 92.21 91.41 92.97 0.844 

1:2 89.65 95.28 93.48 89.89 95.16 0.850 

1:4 84.16 97.13 94.55 87.89 96.12 0.826 

1:6 81.58 97.83 95.39 86.95 96.78 0.815 

1:8 78.97 98.01 95.56 85.43 96.93 0.796 

1:10 77.46 98.34 95.96 85.72 97.14 0.793 

 
3.3 Independent test 

       

      Weka  

random forest   independent test  

. 

<  4>  independent test    

   positive  negative   

 1:1      ,  

 72.50%  SN, 90.00%  SP, 81.25%  ACC, 

87.88%  PPV, 76.60%  NPV, 0.635  MCC . 

,     RNA  

       

  . 
<  4> WEKA random forest   Independent 

test  

P: positive data, N: negative data 
P:N SN(%) SP(%) ACC(%) PPV(%) NPV(%) MCC 

1:1 72.50 90.00 81.25 87.88 76.60 0.635 

1:2 56.10 85.90 75.97 66.55 79.65 0.440 

1:4 52.70 93.77 85.55 67.91 88.80 0.513 

1:6 47.10 95.48 88.57 63.48 91.54 0.484 

1:8 50.90 96.07 91.05 61.85 93.99 0.512 

1:10 49.60 96.32 92.07 57.41 95.03 0.491 
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100     DeepBind   

   . DeepBind   

      

  Z-score   Z-score  0

      Z-score

 0        

    . 

 
Our model 

protein SN(%) SP(%) ACC(%) PPV(%) NPV(%) MCC 

FUS 92.19  96.00  94.51  93.65  95.05  0.884  

FXR1 100.00 90.00  94.01  87.01  100.00 0.885  

FXR2 86.25  88.00  87.22  85.19  88.89  0.742  

IGF2BP2 84.81  89.00  87.15  85.90  88.12  0.739  

LIN28A 86.59  90.00  88.46  87.65  89.11  0.767  

QKI 83.12  92.00  88.14  88.89  87.62  0.758  

TARDBP 17.02  93.00  56.19  69.57  54.39  0.155  

weighted 

average 
76.06  91.14  84.55  86.95  83.07  0.686  

DeepBind 

FUS 32.00  33.00  32.50  32.32  32.67  -0.350 

FXR1 32.99  42.00  37.56  35.56  39.25  -0.251 

FXR2 43.01  73.00  58.55  59.70  57.94  0.168  

IGF2BP2 48.94  59.00  54.12  52.87  55.14  0.080  

LIN28A 36.46  53.00  44.90  42.68  46.49  -0.107 

QKI 82.00  81.00  81.50  81.19  81.82  0.630  

TARDBP 50.00 86.00 68.00 78.12 63.24 0.386 

weighted 

average 
46.62 61.00 53.97 53.73 54.05 0.077 

 

  weighted average   TP, TN, FP, 

FN  4       

 ,      

DeepBind       . 

  DeepBind  weighted average  

46.62%  SN, 61.00%  SP, 53.97%  ACC, 53.73%  

PPV, 54.05%  NPV, 0.077  MCC   , 

   76.06%  SN, 91.14%  SP, 

84.55%  ACC, 86.95%  PPV, 83.07%  NPV, 0.686

 MCC         

. 
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      , 10-
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NPV, 0.844  MCC , independent test   

  72.50%  SN, 90.00%  SP, 81.25%  

ACC, 87.88%  PPV, 76.60%  NPV, 0.635  MCC  
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