Supplemental Table 1. MRI scan parameters at Fujian Union Hospital and Changhai Hospital.
	[bookmark: _Hlk132150484]Parameter
	Changhai Hospital
	Fujian Union Hospital

	Manufacturer
	Siemens Healthcare,
Erlangen, Germany
	Siemens Healthcare,
Erlangen, Germany

	Model
	3T Skyra
	3T Skyra

	Coils
	18-channel phased-array body coil and 32-channel integrated spine coil
	18-channel phased-array body coil

	T2WI
	
	

	TR/TE (ms)
	5460/104 
	3000-6000/80-120

	Reconstructed voxel size (mm3 )
	0.3 × 0.3 × 3.0
	0.3 × 0.3 × 3.0

	Slice thickness (mm)
	4 
	3

	Gap (mm)
	0 
	0

	Acquisition time (min)
	3’49
	4-5

	DWI
	
	

	TR/TE (ms)
	5100/89 
	3500-5000/50-70

	slice thickness (mm)
	4
	3

	Gap (mm)
	0
	0

	Reconstructed voxel size (mm3 )
	1.4× 1.4× 3.0
	1.4× 1.4× 3.0

	B-values (s/mm2)
	0, 500, 800, 1000, 1500, 2000,
	0, 500, 800, 1000, 1500, 2000, 

	Acquisition time(min)
	6 ’43
	3-6



[bookmark: OLE_LINK15]Supplemental Table 2. Radiomics features for rad score construction
	Radiomics features
	coefficient

	ADC bp 3D m2 ngtdm Contrast
	0.041541

	ADC wavelet LLL ngtdm Strength 
	0.072869

	DWI wavelet HHL firstorder Skewness
	0.033873

	DWI wavelet LLL glcm ClusterShade
	0.036093

	DWI wavelet LLL glszm ZoneVariance 
	0.074630

	T2 lbp 3D k gldm LowGrayLevelEmphasis 
	0.033274

	T2 lbp 3D m2 glcm ClusterShade 
	0.035333

	T2 lbp 3D m2 glszm GrayLevelNonUniformityNormalized 
	0.032006

	T2 wavelet HHL firstorder Median 
	0.034368

	T2 wavelet HHL glcm ClusterShade 
	0.042438

	T2 wavelet HLL firstorder Skewness 
	0.054051

	T2 wavelet LHH firstorder Skewness 
	0.059429

	T2 wavelet LLH firstorder Median 
	0.040053

	T2 wavelet LLH glcm ClusterShade 
	0.029668

	T2 wavelet LLL ngtdm Complexity 
	0.064663



Supplemental Formula 1.  Formula for calculating rad scores.


Supplemental Table 3. Comparative rates of prostate cancer detection by simulated biopsy sampling schemes and 13-core systematic biopsy in patients in PCS subgroup 1. 
	Subgroup
	Core
	Result of simulated biopsy
	Sensitivity (%)
	NPV (%)
	Accuracy (%)
	AUC (0.95% CI)
	P

	









1
	1
	POSITIVE
	5
	0.208
	0.791
	0.802
	0.604 (0.462-0.746)
	0.128

	
	
	NEGATIVE
	19
	
	
	
	
	

	
	2

	POSITIVE
	7
	0.292
	0.809
	0.823
	0.646 (0.504-0.788)
	0.033

	
	
	NEGATIVE
	17
	
	
	
	
	

	
	3

	POSITIVE
	9
	0.375
	0.828
	0.844
	0.688 (0.547-0.828)
	0.006

	
	
	NEGATIVE
	15
	
	
	
	
	

	
	4
	POSITIVE
	11
	0.458
	0.847
	0.865
	0.729 (0.593-0.866)
	0.001

	
	
	NEGATIVE
	13
	
	
	
	
	

	
	5

	POSITIVE
	12
	0.5
	0.857
	0.875
	0.750 (0.616-0.884)
	0.001

	
	
	NEGATIVE
	12
	
	
	
	
	

	
	6
	POSITIVE
	12
	0.5
	0.857
	0.875
	0.750 (0.616-0.884)
	0.001

	
	
	NEGATIVE
	12
	
	
	
	
	

	
	7
	POSITIVE
	14
	0.583
	0.878
	0.896
	0.792 (0.664-0.919)
	0.001

	
	
	NEGATIVE
	10
	
	
	
	
	

	
	8
	POSITIVE
	15
	0.625
	0.889
	0.906
	0.813 (0.690-0.935)
	0.001

	
	
	NEGATIVE
	9
	
	
	
	
	

	
	9
	POSITIVE
	15
	0.625
	0.889
	0.906
	0.813 (0.690-0.935)
	0.001

	
	
	NEGATIVE
	9
	
	
	
	
	

	
	10
	POSITIVE
	16
	0.667
	0.9
	0.917
	0.833 (0.715-0.951)
	0.001

	
	
	NEGATIVE
	8
	
	
	
	
	

	
	11
	POSITIVE
	19
	0.792
	0.935
	0.948
	0.896 (0.798-0.994)
	0.001

	
	
	NEGATIVE
	5
	
	
	
	
	

	
	12
	POSITIVE
	21
	0.875
	0.96
	0.969
	0.938 (0.859-1.000)
	0.001

	
	
	NEGATIVE
	3
	
	
	
	
	

	
	13
	POSITIVE
	24
	1
	1
	1
	1.000 (1.000-1.000)
	NA

	
	
	NEGATIVE
	0
	
	
	
	
	


Note: CI: confidence interval; NPV: negative predictive value; AUC: area under the curve; NA: Not statistically analyzed. 

Supplemental Table 4. Comparative rates of prostate cancer detection by simulated biopsy sampling schemes and 13-core systematic biopsy in patients in PCS subgroup 2.
	[bookmark: _Hlk128862251]Subgroup
	Core
	[bookmark: OLE_LINK13]Result of simulated biopsy
	Sensitivity (%)
	NPV (%)
	Accuracy (%) 
	AUC (0.95% CI)
	P 

	









2
	1
	POSITIVE
	22
	0.449
	0.635
	0.719
	0.724 (0.621-0.828)
	0.001

	
	
	NEGATIVE
	27
	
	
	
	
	

	
	2

	POSITIVE
	29
	0.592
	0.701
	0.792
	0.796 (0.703-0.889)
	0.001

	
	
	NEGATIVE
	20
	
	
	
	
	

	
	3

	POSITIVE
	33
	0.673
	0.746
	0.833
	0.837 (0.752-0.922)
	0.001

	
	
	NEGATIVE
	16
	
	
	
	
	

	
	4
	POSITIVE
	35
	0.714
	0.77
	0.854
	0.857 (0.777-0.938)
	0.001

	
	
	NEGATIVE
	14
	
	
	
	
	

	
	5

	POSITIVE
	37
	0.755
	0.797
	0.875
	0.878 (0.802-0.953)
	0.001

	
	
	NEGATIVE
	12
	
	
	
	
	

	
	6
	POSITIVE
	39
	0.796
	0.825
	0.896
	0.898 (0.828-0.968)
	0.001

	
	
	NEGATIVE
	10
	
	
	
	
	

	
	7
	POSITIVE
	41
	0.837
	0.855
	0.917
	0.918 (0.855-0.981)
	0.001

	
	
	NEGATIVE
	8
	
	
	
	
	

	
	8
	POSITIVE
	43
	0.878
	0.887
	0.938
	0.939 (0.884-0.994)
	0.001

	
	
	NEGATIVE
	6
	
	
	
	
	

	
	9
	POSITIVE
	43
	0.878
	0.887
	0.938
	0.939 (0.884-0.994)
	0.001

	
	
	NEGATIVE
	6
	
	
	
	
	

	
	10
	POSITIVE
	45
	0.918
	0.922
	0.958
	0.959( 0.914-1.000)*
	0.001

	
	
	NEGATIVE
	4
	
	
	
	
	

	
	11
	POSITIVE
	45
	0.918
	0.922
	0.958
	0.959 (0.914-1.000)
	0.001

	
	
	NEGATIVE
	4
	
	
	
	
	

	
	12
	POSITIVE
	48
	0.980
	0.979
	0.990
	0.990 (0.967-1.000)
	0.001

	
	
	NEGATIVE
	1
	
	
	
	
	

	
	13
	POSITIVE
	49
	1
	1
	1
	1.000 (1.000-1.000)
	NA

	
	
	NEGATIVE
	0
	
	
	
	
	


[bookmark: OLE_LINK9]Note: PCS: Prostate Cancer Risk Scores; CI: confidence interval; NPV: negative predictive value; AUC: area under the curve; NA: Not statistically analyzed. *Bilateral 95% CI ≥0.9. Bold font represents the optimal number of biopsy cores for this subgroup.


Supplemental Table 5. Comparative rates of prostate cancer detection by simulated biopsy sampling schemes and 13-core systematic biopsy in patients in PCS subgroup 3.
	Subgroup
	Core
	Result of simulated biopsy
	Sensitivity (%)
	NPV (%)
	Accuracy (%)
	AUC (0.95% CI)
	P

	









3
	1
	POSITIVE
	43
	0.524
	0.264
	0.594
	0.762(0.661-0.863)
	0.002

	
	
	NEGATIVE
	39
	
	
	
	
	

	
	2

	POSITIVE
	57
	0.695
	0.359
	0.74
	0.848 (0.770-0.925)
	0.001

	
	
	NEGATIVE
	25
	
	
	
	
	

	
	3

	POSITIVE
	61
	0.744
	0.4
	0.781
	0.872 (0.802-0.942)
	0.001

	
	
	NEGATIVE
	21
	
	
	
	
	

	
	4
	POSITIVE
	62
	0.756
	0.412
	0.792
	0.878 (0.810-0.946)
	0.001

	
	
	NEGATIVE
	20
	
	
	
	
	

	
	5

	POSITIVE
	66
	0.805
	0.467
	0.833
	0.902 (0.843-0.962)
	0.001

	
	
	NEGATIVE
	16
	
	
	
	
	

	
	6
	POSITIVE
	68
	0.829
	0.5
	0.854
	0.915 (0.859-0.970)
	0.001

	
	
	NEGATIVE
	14
	
	
	
	
	

	
	7
	POSITIVE
	71
	0.866
	0.56
	0.885
	0.933 (0.884-0.982)
	0.001

	
	
	NEGATIVE
	11
	
	
	
	
	

	
	8
	POSITIVE
	74
	0.902
	0.636
	0.917
	0.951 (0.910-0.992)*
	0.001

	
	
	NEGATIVE
	8
	
	
	
	
	

	
	9
	POSITIVE
	74
	0.902
	0.636
	0.917
	0.951 (0.910-0.992)
	0.001

	
	
	NEGATIVE
	8
	
	
	
	
	

	
	10
	POSITIVE
	77
	0.939
	0.737
	0.948
	0.970 (0.937-1.000)
	0.001

	
	
	NEGATIVE
	5
	
	
	
	
	

	
	11
	POSITIVE
	77
	0.939
	0.737
	0.948
	0.970 (0.937-1.000)
	0.001

	
	
	NEGATIVE
	5
	
	
	
	
	

	
	12
	POSITIVE
	80
	0.976
	0.875
	0.979
	0.988 (0.968-1.000)
	0.001

	
	
	NEGATIVE
	2
	
	
	
	
	

	
	13
	POSITIVE
	82
	1
	1
	1
	1.000 (1.000-1.000)
	NA

	
	
	NEGATIVE
	0
	
	
	
	
	


Note: CI: confidence interval; NPV: negative predictive value; AUC: area under the curve; NA: Not statistically analyzed.*Bilateral 95% CI ≥0.9. Bold font represents the optimal number of biopsy cores for this subgroup.


[bookmark: OLE_LINK5]Supplemental Table 6. Comparative rates of prostate cancer detection by simulated biopsy sampling schemes and 13-core systematic biopsy in patients in PCS subgroup 5.
	Subgroup
	Core
	Result of simulated biopsy
	Sensitivity (%)
	NPV (%)
	Accuracy (%)
	AUC (0.95% CI)
	P

	









5
	1
	POSITIVE
	55
	0.585
	0.049
	0.594
	0.793 (0.612-0.973)
	0.158

	
	
	NEGATIVE
	39
	
	
	
	
	

	
	2

	POSITIVE
	65
	0.691
	0.065
	0.698
	0.846 (0.707-0.985)
	0.095

	
	
	NEGATIVE
	29
	
	
	
	
	

	
	3

	POSITIVE
	76
	0.809
	0.1
	0.813
	0.904 (0.811-0.997)
	0.051

	
	
	NEGATIVE
	18
	
	
	
	
	

	
	4
	POSITIVE
	80
	0.851
	0.125
	0.854
	0.926 (0.849-1.000)
	0.040

	
	
	NEGATIVE
	14
	
	
	
	
	

	
	5

	POSITIVE
	84
	0.894
	0.167
	0.896
	0.947 (0.888-1.000)
	0.031

	
	
	NEGATIVE
	10
	
	
	
	
	

	
	6
	POSITIVE
	87
	0926

	0.222

	0.927

	0.963 (0.917-1.000)*

	0.026

	
	
	NEGATIVE
	7
	
	
	
	
	

	
	7
	POSITIVE
	89
	0.947
	0.286
	0.948
	0.973 (0.937-1.000)
	0.222

	
	
	NEGATIVE
	5
	
	
	
	
	

	
	8
	POSITIVE
	92
	0.979
	0.5
	0.979
	0.989 (0.969-1.000)
	0.018

	
	
	NEGATIVE
	2
	
	
	
	
	

	
	9
	POSITIVE
	93
	0.989
	0.667
	0.99
	0.995 (0.981-1.000)
	0.017

	
	
	NEGATIVE
	1
	
	
	
	
	

	
	10
	POSITIVE
	94
	1
	1
	1
	1.000 (1.000-1.000)
	0.016

	
	
	NEGATIVE
	0
	
	
	
	
	

	
	11
	POSITIVE
	94
	1
	1
	1
	1.000 (1.000-1.000)
	0.016

	
	
	NEGATIVE
	0
	
	
	
	
	

	
	12
	POSITIVE
	94
	1
	1
	1
	1.000 (1.000-1.000)
	0.016

	
	
	NEGATIVE
	0
	
	
	
	
	

	
	13
	POSITIVE
	94
	1
	1
	1
	1.000 (1.000-1.000)
	NA

	
	
	NEGATIVE
	0
	
	
	
	
	


Note: CI: confidence interval; NPV: negative predictive value; AUC: area under the curve; NA: Not statistically analyzed.*Bilateral 95% CI ≥0.9. Bold font represents the optimal number of biopsy cores for this subgroup.
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