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Supplementary table 1. The average performance of different CNN-based classifiers in pSADPr-pS and pSADPr-UM datasets.
	
	Classifier
	SN
	SP
	ACC
	MCC
	AUC

	pSADPr-pS
	Ten-fold Cross-validation
	
	

	
	CNNOH
	0.949±0.015
	0.700±0.000
	0.719±0.002
	0.366±0.017
	0.921±0.009

	
	CNNZSCALE
	0.944±0.017
	0.700±0.000
	0.719±0.003
	0.363±0.020
	0.919±0.010

	
	CNNWE
	0.939±0.021
	0.700±0.000
	0.718±0.003
	0.361±0.021
	0.914±0.010

	
	CNNEAAC
	0.906±0.025
	0.700±0.000
	0.716±0.003
	0.343±0.023
	0.894±0.011

	
	CNNEGAAC
	0.850±0.025
	0.700±0.000
	0.711±0.003
	0.312±0.022
	0.860±0.020

	
	Independent test
	
	

	
	CNNOH
	0.936±0.005
	0.700±0.000
	0.718±0.000
	0.359±0.003
	0.914±0.003

	
	CNNZSCALE
	0.938±0.013
	0.700±0.000
	0.719±0.001
	0.360±0.007
	0.915±0.004

	
	CNNWE
	0.931±0.020
	0.700±0.000
	0.718±0.002
	0.356±0.011
	0.905±0.008

	
	CNNEAAC
	0.891±0.011
	0.700±0.000
	0.715±0.001
	0.334±0.006
	0.886±0.003

	
	CNNEGAAC
	0.843±0.007
	0.700±0.000
	0.711±0.001
	0.308±0.004
	0.851±0.017

	pSADPr-UM
	Ten-fold Cross-validation
	
	
	
	
	

	
	CNNOH
	0.981±0.006
	0.700±0.000
	0.710±0.001
	0.270±0.010
	0.953±0.003

	
	CNNZSCALE
	0.979±0.012
	0.700±0.000
	0.710±0.001
	0.269±0.010
	0.943±0.004

	
	CNNWE
	0.979±0.007
	0.700±0.000
	0.710±0.001
	0.269±0.010
	0.942±0.004

	
	CNNEAAC
	0.971±0.008
	0.700±0.000
	0.709±0.001
	0.266±0.011
	0.939±0.005

	
	CNNEGAAC
	0.924±0.018
	0.700±0.000
	0.708±0.001
	0.247±0.010
	0.904±0.019

	
	Independent test
	
	
	
	
	

	
	CNNOH
	0.990±0.003
	0.700±0.000
	0.710±0.000
	0.273±0.001
	0.954±0.002

	
	CNNZSCALE
	0.991±0.006
	0.700±0.000
	0.710±0.000
	0.274±0.002
	0.943±0.003

	
	CNNWE
	0.987±0.006
	0.700±0.000
	0.710±0.000
	0.272±0.002
	0.943±0.004

	
	CNNEAAC
	0.987±0.007
	0.700±0.000
	0.710±0.000
	0.272±0.003
	0.944±0.002

	
	CNNEGAAC
	0.937±0.012
	0.700±0.000
	0.708±0.000
	0.253±0.005
	0.911±0.017


Note: In ten-fold cross-validation, ten CNN-based models are constructed using ten different validation data sets. The ten models' average performance and standard deviation were calculated for the cross-validation and independent test datasets, respectively.
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Supplementary table 2. The performances of different stacking-based ensemble classifiers in pSADPr-pS and pSADPr-UM datasets
	
	Classifier
	SN
	SP
	ACC
	MCC
	AUC

	pSADPr-pS
	Ten-fold Cross-validation
	
	
	
	
	

	
	CNNO+Z+W
	0.949±0.021
	0.700±0.000
	0.719±0.002
	0.366±0.011
	0.922±0.012

	
	CNNO+Z+W+E
	0.948±0.020
	0.700±0.000
	0.719±0.002
	0.366±0.011
	0.923±0.012

	
	CNNO+Z+W+E+EG
	0.947±0.023
	0.700±0.000
	0.719±0.002
	0.365±0.012
	0.923±0.013

	
	Independent test
	
	
	
	
	

	
	CNNO+Z+W
	0.940±0.004
	0.700±0.000
	0.718±0.000
	0.361±0.002
	0.917±0.001

	
	CNNO+Z+W+E
	0.938±0.006
	0.700±0.000
	0.718±0.000
	0.360±0.003
	0.917±0.001

	
	CNNO+Z+W+E+EG
	0.938±0.006
	0.700±0.000
	0.718±0.000
	0.360±0.003
	0.918±0.001

	pSADPr-UM
	Ten-fold Cross-validation
	
	
	
	
	

	
	CNNO+Z+W
	0.982±0.008
	0.700±0.000
	0.710±0.000
	0.270±0.003
	0.952±0.003

	
	CNNO+Z+W+E
	0.982±0.008
	0.700±0.000
	0.710±0.000
	0.270±0.003
	0.953±0.003

	
	CNNO+Z+W+E+EG
	0.981±0.008
	0.700±0.000
	0.710±0.000
	0.270±0.003
	0.953±0.003

	
	Independent test
	
	
	
	
	

	
	CNNO+Z+W
	0.995±0.001
	0.700±0.000
	0.710±0.000
	0.275±0.001
	0.955±0.000

	
	CNNO+Z+W+E
	0.993±0.002
	0.700±0.000
	0.710±0.000
	0.275±0.001
	0.957±0.000

	
	CNNO+Z+W+E+EG
	0.993±0.002
	0.700±0.000
	0.710±0.000
	0.275±0.001
	0.957±0.000
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Supplementary Figure 1. ROC curves of CNN-based models constructed using the pSADPr-SDAPr dataset in ten-fold cross-validation (A) and independent test(B).
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[bookmark: _Hlk108263544]Supplementary Figure 2. ROC curves of CNN-based classiﬁers built using the pSADPr-pS dataset in ten-fold cross-validation (A) and independent test (B).
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Supplementary Figure 3. ROC curves of CNN-based classiﬁers constructed using the pSADPr-UM dataset in ten-fold cross-validation (A) and independent test (B).
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Supplementary Figure 4. Performance comparisons between CNN-based classifiers for the pSADPr-pS dataset in the ten-fold cross-validation (A) and the independent test (B). P values were calculated using the two-sided Mann–Whitney U test.
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Supplementary Figure 5. Performance comparisons between CNN-based classifiers for the pSADPr-UM dataset in the ten-fold cross-validation (A) and the independent test (B). P values were calculated using the two-sided Mann–Whitney U test.
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Supplementary Figure 6. ROC curves of the stacking-based ensemble models constructed using the pSADPr-SADPr dataset in terms of ten-fold cross-validation (A) and independent test (B).




[image: ]
Supplementary Figure 7. ROC curves of the stacking-based ensemble models constructed using the pSADPr-pS dataset in terms of ten-fold cross-validation (A) and independent test (B).
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Supplementary Figure 8. ROC curves of the stacking-based ensemble models constructed using the pSADPr-UM dataset in terms of ten-fold cross-validation (A) and independent test (B).
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Supplementary Figure 9. Performance comparisons between CNN-based and stacking-based ensemble classifiers for the pSADPr-pS dataset in the ten-fold cross-validation (A) and the independent test (B). P values were calculated using the two-sided Mann–Whitney U test.
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Supplementary Figure 10. Performance comparisons between CNN-based and stacking-based ensemble classifiers for the pSADPr-UM dataset in the ten-fold cross-validation (A) and the independent test (B). P values were calculated using the two-sided Mann–Whitney U test.

image3.tiff
1.0

True Positive Rate

,#° == Random ,#" ==+ Random

02 —— CNNow  (Mean AUC = 0.953%0.003) —— CNNow  (Mean AUC = 0.95420.002)
: , —— CNNzscue  (Mean AUC = 0.943+0.004) —— CNNzscue  (Mean AUC = 0.9430.003)
—— CNNwe  (Mean AUC = 0.9420.004) —— CNNwe  (Mean AUC = 0.943+0.004)
—— CNNeasc  (Mean AUC = 0.939+0.005) —— CNNeac  (Mean AUC = 0.9440.002)
L —— CNNeome  (Mean AUC = 0.90420.019) —— CNNeomc  (Mean AUC = 0.91120.017)
0.0 T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.4 0.6 0.8 1.0

False Positive Rate False Positive Rate




image4.tiff
AUC

B

0.95 4 P=0.037 P=0.131 0.95 4

P=0.002 — -
P=0.002 — P=0002 P=0.020 o
P=0.002 = i
- | @
[}

0.90 0.90 - o
T =
2
<
0.85 4 % 0.85 1 E=

0.80 T T T T T 0.80 T T T T T





image5.tiff
AUC

1.00 7

0.95 4

0.90 4

0.85

P=0.002

=

=

P=0.049 P=0.846

1]

= =
o

P=0.002

=

o o

@
@f??y @Vy

\§

O & q\(c

AUC

1.00 q
P=0846 P=0695 p=0002
P=0.002
0.95 4 =
_ e =

=

0.90 4

0.85 T T T
w“ SRS &
g W N N

c\@% & [0 é\w O




image6.tiff
1.0

0.8 1

- Random

Stackingo+z+w

(Mean AUC = 0.7190.021)

Stackingo+z+w+e  (Mean AUC = 0.719£0.019)

Stackingo+z+w+ + e (Mean AU

0.718+0.022)

T T
0.4 0.6
False Positive Rate

0.8

1.0

1.0

- Random

Stackingo+z+w (Mean AUC = 0.704+0.003)
Stackingo+z+w+e  (Mean AUC = 0.703%0.002)
0.703+0.002)

Stackingo .+ z+w e+ es (Mean AUC

T T
0.4 0.6 0.8 1.0
False Positive Rate




image7.tiff
+ Random

(Mean AUC = 0.9220.012)
Stackingoszsw+e  (Mean AUC = 0.923+0.012)
Stackingo+z+w+e+ec (Mean AUC = 0.923+0.013)

Stackingo +z+w

0.0 0.2

T T T
0.4 0.6 0.8
False Positive Rate

1.0

+ Random
Stackingo +z+w

Stackingo+z+w+e
Stackingo+z+w+e+ec (Mean AUC

(Mean AUC = 0.9170.001)
(Mean AUC = 0.917+0.001)
0.9180.001)

T T T
0.2 0.4 0.6 0.8 1.0
False Positive Rate




image8.tiff
+ Random

Stackingo +z+w
Stackingo+z+w+e

(Mean AUC = 0.9520.003)
(Mean AUC = 0.953£0.003)

Stackingo+z+w+e+ec (Mean AUC = 0.953%0.003)

T T
0.4 0.6
False Positive Rate

0.8

1.0

1.0

0.8

- Random

Stackingo +z+w
Stackingo+z+w+e

(Mean AUC = 0.9550.000)
(Mean AUC = 0.957+0.000)

Stackingo+z+w+e+ec (Mean AUC = 0.957£0.000)

T
0.4

T
0.6 0.8

False Positive Rate

1.0




image9.tiff
1.00 A

P=0.770 P=0.010

P=0.959

0.95 1

Ix
H
H

0.90

0.85 T T T

0.95 4
P=0.037 P=0.160 P=0.049
T ia) -
=
2 0.90 1
0.85 T T T T
o & &
& b
& ¥ & &
& N W
RS 5 4
'@& \(._\(\Q Qox
S c)@" d_\“
P




image10.tiff
1.00 q

8095-
2 0

P=0.020

I

0.90

1.00 -
P=0.131 P=0.002 P=0.002
== — =
2 0.95
0.90 T T T T
K QN < &
J < < «
N R & &
o & )
S & v
o N o
° o° &




image1.tiff
1.0

0.8

0.2

—=- Random
~— CNNoy
—— CNNzscaie
~—— CNNwe
—— CNNeaac
—— CNNeoac

(Mean AUC = 0.712+0.020)
(Mean AUC = 0.7050.030)
(Mean AUC = 0.696:0.043)
(Mean AUC = 0.659+0.016)
(Mean AUC = 0.6210.029)

0.2

T
0.4

T
0.6 0.8 1.0

False Positive Rate

True Positive Rate

1.0
7
4
5
0.8 4 ’
/
0.6 /
.
.
/
/
,
0.4 - ,
7
==+ Random
024 —— CNNow  (Mean AUC = 0.7000.010)
i —— CNNzscaue  (Mean AUC = 0.692:0.017)
—— CNNwe  (Mean AUC = 0.6820.022)
—— CNNemc  (Mean AUC = 0.637+0.008)
—— CNNggaac  (Mean AUC = 0.621%0.016)
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

False Positive Rate




image2.tiff
1.0

True Positive Rate

-=- Random
~— CNNoy  (Mean AUC = 0.921:0.009)
—— CNNzscue  (Mean AUC = 0.919:+0.010)

~=-- Random
~—— CNNoy  (Mean AUC = 0.914::0.003)
—— CNNzscue  (Mean AUC = 0.9150.004)

021

—— CNNwe  (Mean AUC = 0.914:0.010) —— CNNwe  (Mean AUC = 0.905:0.008)
—— CNNemc  (Mean AUC = 0.8940.011) —— CNNeae  (Mean AUC = 0.886:£0.003)
S —— CNNeome  (Mean AUC = 0.8600.020) —— CNNeomc  (Mean AUC = 0.85120.017)
0.0 T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.4 0.6 0.8 1.0

False Positive Rate False Positive Rate




