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Table 1. The clinicopathological characteristics of these 81 meningiomas

	Characteristics 
	Grade I
	Grade II
	Grade III

	Gender
	
	
	

	Female
	27
	15
	5

	      Male
	12
	19
	4

	
	
	
	

	Age (years, mean±SD)
	53.10 ± 11.67
	57.85 ± 13.20
	55.11 ± 17.35

	
	
	
	

	Length of disease (months, mean±SD)
	20.17 ± 35.85
	23.20 ± 43.00
	5.26 ± 5.37

	
	
	
	

	Primary/
	37
	26
	7

	Recurrent
	2
	8
	2

	
	
	
	

	Extent of Resection
	
	
	

	Simpson grade I-III
	37
	29
	9

	Simpson grade IV-V
	2
	5
	0

	
	
	
	

	Tumor size (cm, ,mean±SD)
	4.84 ± 1.58
	5.10 ± 1.74
	4.36 ± 1.97

	
	
	
	

	Brain invasion
	
	
	

	-
	39
	23
	6

	+
	0
	11
	3

	
	
	
	

	meningeal/periosteal infiltration
	
	

	-
	17
	16
	5

	+
	22
	18
	4

	
	
	
	

	Necrosis
	
	
	

	-
	35
	18
	3

	+
	4
	16
	6

	
	
	
	

	PR (%, mean±SD)
	32.67 ± 34.38
	15.65 ± 23.55
	6.78 ± 10.83

	
	
	
	

	Ki67 (%, mean±SD)
	1.18 ± 2.03
	6.32 ± 4.97
	2.89 ± 4.17

	* HPF: high-power field
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Table 2. Relationship between BAALC immunoscore with clinicopathological variables

	Variables 
	Number
	BAALC (mean ± SD)
	P*

	Grade
	
	
	

	I
	39
	2.51 ± 1.43
	0.000 


	II + III
	43
	4.21 ± 1.51
	

	
	
	
	

	Gender
	
	
	

	Female
	47
	3.00 ± 1.77
	0.009

	Male
	35
	3.94 ± 1.43
	

	
	
	
	

	Age (years)
	
	
	

	<50
	23
	3.22 ± 1.91
	0.249 

	≥50
	59
	3.47 ± 1.61
	

	
	
	
	

	Length of disease (months)
	
	
	

	<12
	52
	3.35 ± 1.77
	0.369 

	≥12
	30
	3.50 ± 1.57
	

	
	
	
	

	Primary/Recurrent
	
	
	

	P
	70
	3.24 ± 1.70
	0.018

	R
	12
	4.33 ± 1.37
	

	
	
	
	

	Extent of Resection
	
	
	

	Simpson grade I-III
	75
	3.45 ± 1.70
	0.145

	Simpson grade IV-V
	7
	2.86 ± 1.68
	

	
	
	
	

	Tumor size (cm)
	
	
	

	<5
	32
	3.31 ± 1.86
	0.359

	≥5
	50
	3.46 ±1.59
	

	
	
	
	

	Brain invasion
	
	
	

	-
	68
	3.19 ± 1.70
	0.005

	+
	14
	4.43 ± 1.22
	

	
	
	
	

	Meningeal/periosteal infiltration
	
	
	

	-
	38
	3.18 ± 1.75
	0.169

	+
	44
	3.59 ± 1.63
	

	
	
	
	

	Necrosis
	
	
	

	-
	56
	3.38 ± 1.69
	0.369

	+
	26
	3.46 ± 1.73
	

	
	
	
	

	PR (%)
	
	
	

	-
	14
	3.57 ± 1.83
	0.337

	+
	68
	3.37 ± 1.67
	

	
	
	
	

	Ki67 (%)
	
	
	

	<4
	49
	3.18 ± 1.82
	0.073

	≥4
	33
	3.73 ± 1.44 
	

	*Nonparametric Mann-Whitney U test, P-values <0.05 are highlighted in bold.
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Table 3. Disease-specific survival analysis
	
	

	
	Number
	P
	95% confidence

	Variables
	
	
	interval

	
	
	(Log rank)
	(Cox regression)
	Lower
	Upper

	Grade
	
	
	
	
	

	I
	39
	0.000 
	0.819
	3.327
	3.829 

	II + III
	43
	
	
	
	

	
	
	
	
	
	

	Gender
	
	
	
	
	

	Female
	47
	0.873
	0.994 
	3.749
	6.271

	      Male
	35
	
	
	
	

	
	
	
	
	
	

	Age (years)
	
	
	
	

	<50
	23
	0.159
	0.954
	9.366
	4.416

	≥50
	59
	
	
	
	

	
	
	
	
	
	

	Length of disease (months)
	
	
	

	<12
	52
	0.487
	0.963
	2.477
	3.187 

	≥12
	30
	
	
	
	

	
	
	
	
	
	

	Primary/Recurrent
	
	
	
	

	P
	70
	0.093
	0.921
	7.041
	3.005

	R
	12
	
	
	
	

	
	
	
	
	
	

	Extent of Resection
	
	
	
	

	Simpson grade I-III
	75
	0.470
	0.937
	8.690
	1.732

	Simpson grade IV-V
	7
	
	
	
	

	
	
	
	
	
	

	Tumor size (cm)
	
	
	
	

	<5
	32
	0.499
	0.956
	3.893
	5.888 

	≥5
	50
	
	
	
	

	
	
	
	
	
	

	Brain invasion
	
	
	
	

	-
	68
	0.000 
	0.908
	3.536 
	4.239

	+
	14
	
	
	
	

	
	
	
	
	
	

	Meningeal/periosteal infiltration
	
	
	

	-
	38
	0.906
	0.601
	4.747 
	3.604

	+
	44
	
	
	
	

	
	
	
	
	
	

	Necrosis
	
	
	
	
	

	-
	56
	0.001
	0.974
	8.361
	1.679

	+
	26
	
	
	
	

	
	
	
	
	
	

	PR (%)
	
	
	
	
	

	-
	14
	0.573 
	0.980
	1.344
	1.952

	+
	68
	
	
	
	

	
	
	
	
	
	

	Ki67 (%)
	
	
	
	
	

	<4
	49
	0.334
	0.807
	1.947
	6.172

	≥4
	33
	
	
	
	

	
	
	
	
	
	

	BAALC
	
	
	
	
	

	<3
	29
	0.025
	0.997
	4.071
	1.471

	≥3
	53
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Table 4. Progression-free survival analysis
	
	

	
	Number
	P
	95% confidence

	
	
	
	interval

	
	
	(Log rank)
	(Cox regression)
	Lower
	Upper

	Grade
	
	
	
	
	

	I
	39
	0.000 
	0.304
	6.223
	7.517 

	II + III
	43
	
	
	
	

	
	
	
	
	
	

	Gender
	
	
	
	
	

	Female
	47
	0.254
	0.619 
	2.283
	1.442

	      Male
	35
	
	
	
	

	
	
	
	
	
	

	Age (years)
	
	
	
	

	<50
	23
	0.098
	0.554
	2.849
	6.262

	≥50
	59
	
	
	
	

	
	
	
	
	
	

	Length of disease (months)
	
	
	

	<12
	52
	0.604
	0.500
	7.611
	2.239 

	≥12
	30
	
	
	
	

	
	
	
	
	
	

	Primary/Recurrent
	
	
	
	

	P
	70
	0.006
	0.347
	1.097
	3.164

	R
	12
	
	
	
	

	
	
	
	
	
	

	Extent of Resection
	
	
	
	

	Simpson grade I-III
	75
	0.400
	0.644
	2.669
	1.798

	Simpson grade IV-V
	7
	
	
	
	

	
	
	
	
	
	

	Tumor size (cm)
	
	
	
	

	<5
	32
	0.192
	0.493
	1.749
	2.943 

	≥5
	50
	
	
	
	

	
	
	
	
	
	

	Brain invasion
	
	
	
	

	-
	68
	0.004 
	0.289
	4.558 
	1.749

	+
	14
	
	
	
	

	
	
	
	
	
	

	Meningeal/periosteal infiltration
	
	
	

	-
	38
	0.369
	0.529
	6.660 
	1.367

	+
	44
	
	
	
	

	
	
	
	
	
	

	Necrosis
	
	
	
	
	

	-
	56
	0.015
	0.583
	5.926
	567354.154

	+
	26
	
	
	
	

	
	
	
	
	
	

	PR (%)
	
	
	
	
	

	-
	14
	0.983 
	0.707
	2.228
	1.919

	+
	68
	
	
	
	

	
	
	
	
	
	

	Ki67 (%)
	
	
	
	
	

	<4
	49
	0.055
	0.294
	7.238
	3.514

	≥4
	33
	
	
	
	

	
	
	
	
	
	

	BAALC
	
	
	
	
	

	<3
	29
	0.012
	0.807
	3.016
	4.421

	≥3
	53
	
	
	
	

	*RR: relative risk, P-values < 0.05 are highlighted in bold
	

	*RR: relative risk, P-values < 0.05 are highlighted in bold
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Supplementary figure 1: Box-and-whisker plots of BAALC in meningiomas. The median, lower and upper quartiles and the minimum-maximum range of BAALC are plotted against low grade (grade I) and high grade (grade II+III) meningiomas.
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Supplementary figure 2: Wound-healing assay. The original untreated meningioma cells, transfected fusion protein pEGFP-N1-BAALC and empty plasmid pEGFP-N1, and three time points of 24h, 48h and 72h observation of cell scratch test results. At the point, 72h, transfection of fusion protein pEGFP-N1-BAALC could promote cell injury and healing obviously.

