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Supplementary data S1. Five-fold cross-validation results during model optimization on the 

main dataset. ‘neurons’ is the number of neurons in the first fully connected layer, and ‘units’ 

is the number of units in the Bi-LSTM layer. 
 epochs units neurons Acc(%) Sen(%) Spc(%) MCC AUC 

1 5 32 50 70.68 73.59 67.76 0.418 0.807 

2 15 32 50 73.80 75.76 71.84 0.480 0.832 

3 25 32 50 75.04 71.55 78.53 0.505 0.832 

4 35 32 50 74.89 73.00 76.78 0.499 0.824 

5 45 32 50 73.95 72.72 75.18 0.480 0.823 

6 55 32 50 74.24 72.14 76.35 0.486 0.819 

7 65 32 50 73.87 72.85 74.89 0.478 0.816 

8 5 32 100 69.81 60.82 78.81 0.406 0.802 

9 15 32 100 74.74 70.39 79.10 0.498 0.830 

10 25 32 100 74.16 71.55 76.78 0.484 0.829 

11 35 32 100 74.02 74.31 73.73 0.482 0.829 

12 45 32 100 74.97 74.76 75.18 0.501 0.829 

13 55 32 100 74.61 72.72 76.49 0.493 0.823 

14 65 32 100 74.75 75.05 74.46 0.497 0.823 

15 5 64 50 71.62 74.60 68.65 0.437 0.817 

16 15 64 50 75.25 76.20 74.31 0.508 0.838 

17 25 64 50 75.54 74.60 76.48 0.511 0.837 

18 35 64 50 74.60 75.91 73.28 0.494 0.826 

19 45 64 50 75.76 76.93 74.60 0.516 0.827 

20 55 64 50 75.33 73.59 77.06 0.509 0.834 

21 65 64 50 74.60 75.91 73.29 0.493 0.830 

22 5 64 100 71.55 75.91 67.20 0.434 0.814 
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23 15 64 100 74.82 69.38 80.25 0.504 0.839 

24 25 64 100 73.00 68.65 77.35 0.464 0.826 

25 35 64 100 73.73 70.69 76.79 0.477 0.822 

26 45 64 100 73.22 73.15 73.30 0.465 0.813 

27 55 64 100 74.53 73.01 76.06 0.491 0.820 

28 65 64 100 73.80 70.68 76.93 0.478 0.821 

29 5 128 50 71.05 69.80 72.29 0.428 0.810 

30 15 128 50 74.46 74.02 74.90 0.490 0.836 

31 25 128 50 75.54 75.47 75.62 0.512 0.832 

32 35 128 50 74.31 74.46 74.16 0.487 0.825 

33 45 128 50 74.46 73.29 75.62 0.490 0.823 

34 55 128 50 72.79 73.30 72.28 0.457 0.822 

35 65 128 50 74.60 74.32 74.90 0.493 0.829 

36 5 128 100 71.40 68.05 74.74 0.435 0.813 

37 15 128 100 75.25 71.84 78.67 0.509 0.831 

38 25 128 100 73.30 74.17 72.43 0.468 0.820 

39 35 128 100 74.53 72.56 76.49 0.492 0.817 

40 45 128 100 74.39 74.02 74.75 0.489 0.823 

41 55 128 100 74.67 73.74 75.62 0.494 0.818 

42 65 128 100 73.80 74.30 73.29 0.480 0.819 

43 5 256 50 71.12 67.50 74.74 0.430 0.811 

44 15 256 50 74.39 76.77 72.00 0.494 0.822 

45 25 256 50 73.87 73.73 74.03 0.478 0.821 

46 35 256 50 74.38 73.44 75.33 0.488 0.819 

47 45 256 50 73.22 72.86 73.59 0.465 0.815 

48 55 256 50 73.95 73.87 74.02 0.479 0.815 

49 65 256 50 74.09 73.16 75.04 0.482 0.817 

50 5 256 100 71.92 74.17 69.66 0.445 0.810 

51 15 256 100 74.89 76.77 73.00 0.502 0.829 

52 25 256 100 73.95 72.13 75.77 0.481 0.822 

53 35 256 100 73.87 69.23 78.52 0.481 0.821 

54 45 256 100 74.74 71.99 77.50 0.496 0.825 

55 55 256 100 74.02 72.85 75.18 0.481 0.821 

56 65 256 100 74.46 73.88 75.04 0.490 0.821 

 

 

Supplementary data S2. Five-fold cross-validation results during model optimization on the 

alternate dataset. ‘neurons’ is the number of neurons in the first fully connected layer, and 

‘units’ is the number of units in the Bi-LSTM layer. 
 epochs units neurons Acc(%) Sen(%) Spc(%) MCC        AUC 

1 5 32 50 89.76  87.11  92.39  0.797  0.962  

2 10 32 50 90.21  89.56  90.85  0.805  0.965  

3 15 32 50 91.24  90.98  91.49  0.825  0.967  



4 20 32 50 90.53  89.05  92.01  0.812  0.965  

5 25 32 50 90.79  91.76  89.82  0.816  0.967  

6 30 32 50 90.01  88.16  91.88  0.805  0.963  

7 35 32 50 90.46  90.46  90.46  0.810  0.964  

8 5 32 100 89.82  90.08  89.57  0.798  0.963  

9 10 32 100 88.92  93.68  84.15  0.784  0.967  

10 15 32 100 90.08  89.18  90.99  0.805  0.969  

11 20 32 100 90.33  87.50  93.17  0.810  0.968  

12 25 32 100 90.40  90.08  90.72  0.809  0.968  

13 30 32 100 90.46  90.99  89.94  0.810  0.966  

14 35 32 100 90.98  90.21  91.75  0.821  0.967  

15 5 64 50 89.63  90.47  88.79  0.795  0.962  

16 10 64 50 90.59  90.34  90.85  0.813  0.969  

17 15 64 50 90.40  90.59  90.21  0.809  0.967  

18 20 64 50 90.14  90.98  89.30  0.805  0.966  

19 25 64 50 90.66  90.21  91.11  0.814  0.967  

20 30 64 50 90.91  89.95  91.88  0.819  0.967  

21 35 64 50 91.24  91.50  90.98  0.825  0.967  

22 5 64 100 89.88  88.28  91.50  0.800  0.964  

23 10 64 100 90.01  90.85  89.17  0.802  0.964  

24 15 64 100 90.21  88.54  91.88  0.806  0.967  

25 20 64 100 90.40  91.75  89.05  0.808  0.965  

26 25 64 100 90.33  90.86  89.82  0.808  0.965  

27 30 64 100 90.53  90.60  90.46  0.811  0.965  

28 35 64 100 90.91  90.98  90.85  0.819  0.966  

29 5 128 50 89.69  90.59  88.79  0.795  0.962  

30 10 128 50 90.21  89.56  90.86  0.805  0.965  

31 15 128 50 90.01  88.79  91.23  0.802  0.964  

32 20 128 50 90.59  89.05  92.14  0.813  0.964  

33 25 128 50 90.98  90.98  90.98  0.820  0.967  

34 30 128 50 91.37  90.72  92.01  0.828  0.968  

35 35 128 50 91.49  90.85  92.14  0.831  0.968  

36 5 128 100 91.24  90.73  91.75  0.826  0.967  

37 10 128 100 90.01  88.79  91.24  0.801  0.965  

38 15 128 100 89.82  90.47  89.17  0.803  0.964  

39 20 128 100 90.01  89.95  90.08  0.802  0.962  

40 25 128 100 90.27  88.54  92.01  0.808  0.962  

41 30 128 100 90.21  90.08  90.34  0.805  0.964  

42 35 128 100 90.01  89.95  90.08  0.801  0.964  

43 5 256 50 89.63  89.69  89.56  0.793  0.960  

44 10 256 50 89.43  88.66  90.21  0.789  0.965  

45 15 256 50 88.60  90.59  86.60  0.774  0.961  

46 20 256 50 89.56  89.56  89.56  0.792  0.961  



47 25 256 50 89.75  89.56  89.95  0.796  0.961  

48 30 256 50 89.95  90.47  89.43  0.801  0.963  

49 35 256 50 89.88  89.56  90.20  0.798  0.962  

50 5 256 100 89.24  85.96  92.52  0.789  0.962  

51 10 256 100 90.27  89.69  90.85  0.806  0.965  

52 15 256 100 90.14  90.98  89.30  0.804  0.965  

53 20 256 100 90.21  90.47  89.95  0.804  0.960  

54 25 256 100 90.33  89.95  90.72  0.807  0.963  

55 30 256 100 90.53  90.08  90.98  0.811  0.962  

56 35 256 100 90.66  89.95  91.36  0.814  0.961  

 


