SUPPLEMENTARY TABLES
Table S1. Forty-eight-hour larvae were treated with boron in the Drosophila wing spot test (results obtained with mwh/flr3 wings)
	
Test Compounds and Conc.
(mM)
	
	
Small single spots
(1-2 cells)  
(m=2)
	
	
Large single spots
 (>2 cells)  (m=5)
	
	
Twin spots
 (m=5)
	
	
Total mwh spots
(m=2)
	
	
Total spots
 (m=2)
	
Frequency of clone formation per 105 cells

	
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	

	Distilled water
	
	16
	(0.20)
	
	
	2
	(0.03)
	
	
	0
	(0.00)
	
	
	18
	(0.23)
	
	
	18
	(0.23)
	
	0.92

	EMS (1 mM)
	
	94
	(1.18)
	+
	
	41
	(0.51)
	+
	
	12
	(0.15)
	+
	
	140
	(1.75)
	+
	
	147
	(1.84)
	+
	
7.17

	Boron
	

	0.01
	
	11
	(0.14)
	-
	
	3
	(0.04)
	i
	
	0
	(0.00)
	i
	
	14
	(0.18)
	-
	
	14
	(0.18)
	-
	0.72

	0.1
	
	10
	(0.13)
	-
	
	1
	(0.01)
	-
	
	1
	(0.01)
	i
	
	12
	(0.15)
	-
	
	12
	(0.15)
	-
	0.61

	1
	
	13
	(0.16)
	-
	
	4
	(0.05)
	i
	
	1
	(0.01)
	i
	
	18
	(0.23)
	-
	
	18
	(0.23)
	-
	0.92

	5
	
	17
	(0.21)
	i
	
	3
	(0.04)
	i
	
	0
	(0.00)
	i
	
	20
	(0.25)
	-
	
	20
	(0.25)
	-
	1.02

	10
	
	20
	(0.25)
	i
	
	2
	(0.03)
	i
	
	1
	(0.01)
	i
	
	23
	(0.29)
	i
	
	23
	(0.29)
	i
	1.18


No, number; Fr, frequency; D, statistical diagnosis according to Frei & Würgler (1988, 1995); +, positive; –, negative, i: inconclusive; m, multiplicative factor; probability levels, α = β = 0.05; A total of 80 wings were scored per concentration.


Table S2. Forty-eight-hour larvae were treated with BNNTs in the Drosophila wing spot test (results obtained with mwh/flr3 wings)
	
Test Compounds and Conc.
(mM)
	
	
Small single spots
(1-2 cells)  
(m=2)
	
	
Large single spots
 (>2 cells)  (m=5)
	
	
Twin spots
 (m=5)
	
	
Total mwh spots
(m=2)
	
	
Total spots
 (m=2)
	
Frequency of clone formation per 105 cells

	
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	

	Distilled water
	
	16
	(0.20)
	
	
	2
	(0.03)
	
	
	0
	(0.00)
	
	
	18
	(0.23)
	
	
	18
	(0.23)
	
	0.92

	Ethanol (1%)
	
	11
	(0.14)
	-
	
	3
	(0.04)
	i
	
	0
	(0.00)
	i
	
	14
	(0.18)
	-
	
	14
	(0.18)
	-
	0.72

	EMS (1 mM)
	
	94
	(1.18)
	+
	
	41
	(0.51)
	+
	
	12
	(0.15)
	+
	
	140
	(1.75)
	+
	
	147
	(1.84)
	+
	
7.17

	BNNTs
	

	0.01
	
	12
	(0.15)
	-
	
	1
	(0.01)
	-
	
	0
	(0.00)
	-
	
	13
	(0.16)
	-
	
	13
	(0.16)
	-
	0.67

	0.1
	
	12
	(0.15)
	-
	
	2
	(0.03)
	-
	
	1
	(0.01)
	i
	
	15
	(0.19)
	-
	
	15
	(0.19)
	-
	0.77

	1
	
	15
	(0.19)
	i
	
	2
	(0.03)
	-
	
	0
	(0.00)
	-
	
	17
	(0.21)
	-
	
	17
	(0.21)
	-
	0.87

	5
	
	16
	(0.20)
	i
	
	3
	(0.04)
	i
	
	0
	(0.00)
	-
	
	19
	(0.24)
	i
	
	19
	(0.24)
	i
	0.97

	10
	
	18
	(0.23)
	i
	
	3
	(0.04)
	i
	
	1
	(0.01)
	i
	
	22
	(0.28)
	i
	
	22
	(0.28)
	i
	1.13


No, number; Fr, frequency; D, statistical diagnosis according to Frei & Würgler (1988, 1995); +, positive; –, negative, i: inconclusive; m, multiplicative factor; probability levels, α = β = 0.05; A total of 80 wings were scored per concentration.


Table S3. Seventy-two-hour larvae were treated with boron in the Drosophila wing spot test (results obtained with mwh/flr3 wings)
	
Test Compounds and Conc.
(mM)
	
	
Small single spots
(1-2 cells)  
(m=2)
	
	
Large single spots
 (>2 cells)  (m=5)
	
	
Twin spots
 (m=5)
	
	
Total mwh spots
(m=2)
	
	
Total spots
 (m=2)
	
Frequency of clone formation per 105 cells

	
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	

	Distilled water
	
	18
	(0.23)
	
	
	4
	(0.05)
	
	
	0
	(0.00)
	
	
	22
	(0.28)
	
	
	22
	(0.28)
	
	1.13

	EMS (1 mM)
	
	87
	(1.09)
	+
	
	33
	(0.41)
	+
	
	11
	(0.14)
	+
	
	122
	(1.53)
	+
	
	131
	(1.64)
	+
	
6.25

	K2Cr2O7 
(0.5 mM)
	
	37
	(0.46)
	+
	
	22
	(0.28)
	+
	
	6
	(0.08)
	+
	
	61
	(0.76)
	+
	
	65
	(0.81)
	+
	
3.13

	Boron
	

	0.01
	
	17
	(0.21)
	-
	
	5
	(0.06)
	i
	
	1
	(0.01)
	i
	
	23
	(0.29)
	-
	
	23
	(0.29)
	-
	1.18

	0.1
	
	16
	(0.20)
	-
	
	4
	(0.05)
	i
	
	0
	(0.00)
	i
	
	20
	(0.25)
	-
	
	20
	(0.25)
	-
	1.02

	1
	
	19
	(0.24)
	i
	
	2
	(0.03)
	-
	
	1
	(0.01)
	i
	
	22
	(0.28)
	-
	
	22
	(0.28)
	-
	1.13

	5
	
	22
	(0.28)
	i
	
	4
	(0.05)
	i
	
	0
	(0.00)
	i
	
	26
	(0.33)
	i
	
	26
	(0.33)
	i
	1.33

	10
	
	25
	(0.31)
	i
	
	4
	(0.05)
	i
	
	1
	(0.01)
	i
	
	30
	(0.38)
	i
	
	30
	(0.38)
	i
	1.54


No, number; Fr, frequency; D, statistical diagnosis according to Frei & Würgler (1988, 1995); +, positive; –, negative, i: inconclusive; m, multiplicative factor; probability levels, α = β = 0.05; A total of 80 wings were scored per concentration.

Table S4. Seventy-two-hour larvae were treated with BNNTs in the Drosophila wing spot test (results obtained with mwh/flr3 wings)
	
Test Compounds and Conc.
(mM)
	
	
Small single spots
(1-2 cells)  
(m=2)
	
	
Large single spots
 (>2 cells)  (m=5)
	
	
Twin spots
 (m=5)
	
	
Total mwh spots
(m=2)
	
	
Total spots
 (m=2)
	
Frequency of clone formation per 105 cells

	
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	

	Distilled water
	
	18
	(0.23)
	
	
	4
	(0.05)
	
	
	0
	(0.00)
	
	
	22
	(0.28)
	
	
	22
	(0.28)
	
	1.13

	Ethanol (1%)
	
	14
	(0.18)
	-
	
	5
	(0.06)
	i
	
	1
	(0.01)
	i
	
	20
	(0.25)
	-
	
	20
	(0.25)
	-
	1.02

	EMS (1 mM)
	
	87
	(1.09)
	+
	
	33
	(0.41)
	+
	
	11
	(0.14)
	+
	
	122
	(1.53)
	+
	
	131
	(1.64)
	+
	
6.25

	K2Cr2O7 
(0.5 mM)
	
	37
	(0.46)
	+
	
	22
	(0.28)
	+
	
	6
	(0.08)
	+
	
	61
	(0.76)
	+
	
	65
	(0.81)
	+
	
3.13

	BNNTs
	

	0.01
	
	15
	(0.19)
	-
	
	3
	(0.04)
	-
	
	0
	(0.00)
	-
	
	18
	(0.23)
	-
	
	18
	(0.23)
	-
	0.92

	0.1
	
	17
	(0.21)
	i
	
	3
	(0.04)
	-
	
	1
	(0.01)
	i
	
	21
	(0.26)
	-
	
	21
	(0.26)
	-
	1.08

	1
	
	18
	(0.23)
	i
	
	4
	(0.05)
	i
	
	1
	(0.01)
	i
	
	23
	(0.29)
	i
	
	23
	(0.29)
	i
	1.18

	5
	
	20
	(0.25)
	i
	
	4
	(0.05)
	i
	
	1
	(0.01)
	i
	
	25
	(0.31)
	i
	
	25
	(0.31)
	i
	1.28

	10
	
	23
	(0.29)
	i
	
	5
	(0.06)
	i
	
	0
	(0.00)
	-
	
	28
	(0.35)
	i
	
	28
	(0.35)
	i
	1.43


No, number; Fr, frequency; D, statistical diagnosis according to Frei & Würgler (1988, 1995); +, positive; –, negative, i: inconclusive; m, multiplicative factor; probability levels, α = β = 0.05; A total of 80 wings were scored per concentration.
Table S5. Inhibitory effect of boron on the somatic mutation induced by potassium dichromate (K2Cr2O7, 0.5 mM) in the Drosophila wing spot test. Results obtained with mwh/ﬂr3 wings
	
Test Compounds and Conc.
(mM)
	
	
Small single spots
(1-2 cells)  
(m=2)
	
	
Large single spots
 (>2 cells)  (m=5)
	
	
Twin spots
 (m=5)
	
	
Total mwh spots
(m=2)
	
	
Total spots
 (m=2)
	
Frequency of clone formation per 105 cells
	
Percentage of inhibition
(%)


	
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	

	Distilled water
	
	18
	(0.23)
	
	
	4
	(0.05)
	
	
	0
	(0.00)
	
	
	22
	(0.28)
	
	
	22
	(0.28)
	
	1.13
	

	K2Cr2O7
	
	37
	(0.46)
	+
	
	22
	(0.28)
	+
	
	6
	(0.08)
	+
	
	61
	(0.76)
	+
	
	65
	(0.81)
	+
	
3.13
	

	48 ± 4 h Boron + 72 ± 4 h K2Cr2O7 treatment
	
	

	0.01+ K2Cr2O7
	
	34
	(0.43)
	i
	
	2
	(0.03)
	-
	
	0
	(0.00)
	i
	
	36
	(0.45)
	i
	
	36
	(0.45)
	i
	
1.84
	
44.44

	0.1+ K2Cr2O7
	
	38
	(0.48)
	i
	
	5
	(0.06)
	-
	
	1
	(0.01)
	i
	
	44
	(0.55)
	i
	
	44
	(0.55)
	i
	2.25
	32.10

	1+ K2Cr2O7
	
	30
	(0.38)
	i
	
	1
	(0.01)
	-
	
	0
	(0.00)
	i
	
	31
	(0.39)
	i
	
	31
	(0.39)
	i
	1.59
	51.85

	5+ K2Cr2O7
	
	22
	(0.25)
	-
	
	5
	(0.06)
	-
	
	0
	(0.00)
	i
	
	27
	(0.34)
	-
	
	27
	(0.34)
	-
	1.38
	58.02

	10+ K2Cr2O7
	
	17
	(0.28)
	-
	
	5
	(0.06)
	-
	
	1
	(0.01)
	i
	
	23
	(0.29)
	-
	
	23
	(0.29)
	-
	1.18
	64.20


No, number; Fr, frequency; D, statistical diagnosis according to Frei & Würgler (1988, 1995); +, positive; –, negative, i: inconclusive; m, multiplicative factor; probability levels, α = β = 0.05; A total of 80 wings were scored per concentration.
Table S6. Inhibitory effect of BNNTs on the somatic mutation induced by potassium dichromate (K2Cr2O7, 0.5 mM) in the Drosophila wing spot test. Results obtained with mwh/ﬂr3 wings
	
Test Compounds and Conc.
(mM)
	
	
Small single spots
(1-2 cells)  
(m=2)
	
	
Large single spots
 (>2 cells)  (m=5)
	
	
Twin spots
 (m=5)
	
	
Total mwh spots
(m=2)
	
	
Total spots
 (m=2)
	
Frequency of clone formation per 105 cells
	
Percentage of inhibition
(%)


	
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	No
	Fr
	D
	
	

	Distilled water
	
	18
	(0.23)
	
	
	4
	(0.05)
	
	
	0
	(0.00)
	
	
	22
	(0.28)
	
	
	22
	(0.28)
	
	1.13
	

	K2Cr2O7
	
	37
	(0.46)
	+
	
	22
	(0.28)
	+
	
	6
	(0.08)
	+
	
	61
	(0.76)
	+
	
	65
	(0.81)
	+
	
3.13
	

	48 ± 4 h BNNTs + 72 ± 4 h K2Cr2O7 treatment
	
	

	0.01+ K2Cr2O7
	
	30
	(0.38)
	i
	
	3
	(0.04)
	-
	
	0
	(0.00)
	i
	
	33
	(0.41)
	i
	
	33
	(0.41)
	i
	
1.69
	
49.38

	0.1+ K2Cr2O7
	
	25
	(0.31)
	i
	
	4
	(0.05)
	-
	
	0
	(0.00)
	i
	
	29
	(0.36)
	i
	
	29
	(0.36)
	i
	1.49
	55.55

	1+ K2Cr2O7
	
	21
	(0.26)
	-
	
	3
	(0.04)
	-
	
	1
	(0.01)
	i
	
	25
	(0.31)
	-
	
	25
	(0.31)
	-
	1.28
	61.73

	5+ K2Cr2O7
	
	20
	(0.25)
	-
	
	3
	(0.04)
	-
	
	0
	(0.00)
	i
	
	23
	(0.29)
	-
	
	23
	(0.29)
	-
	1.18
	64.20

	10+ K2Cr2O7
	
	16
	(0.20)
	-
	
	3
	(0.04)
	-
	
	1
	(0.01)
	i
	
	20
	(0.25)
	-
	
	20
	(0.25)
	-
	1.18
	69.14


No, number; Fr, frequency; D, statistical diagnosis according to Frei & Würgler (1988, 1995); +, positive; –, negative, i: inconclusive; m, multiplicative factor; probability levels, α = β = 0.05; A total of 80 wings were scored per concentration.




Table S7. Comet assay results obtained after treatment of boron in Drosophila haemocytes

	Concentration
(mM)
	DNA tail
(%) a
	Cell viability
(%) b

	Distilled water
	15.56 ± 2.11
	98

	Positive control
(EMS, 4 mM)
	40.34 ± 2.06 ***
(P = 0.000)
	77

	Boron

	0.01
	14.98 ± 1.41 (#)
(P = 1.654)
	97

	0.1
	16.23 ± 1.62 (#)
(P = 0.967)
	96

	1
	17.33 ± 1.22 (#)
(P = 1.231)
	93

	5
	18.95 ± 2.11 (#)
(P = 0.892)
	89

	10
	21.44 ± 1.88 (#)
(P = 0.783)
	87



EMS; Ethyl methane sulfonate. aData represent the mean ± standard error of three independent experiments (100 cells were scored for each set of experiments). bCell viability was measured by using trypan blue. #Boron treatment compared to distilled water (Student's t-test). ***P ≤ 0.001
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Table S8. Comet assay results obtained after treatment of BNNTs in Drosophila haemocytes

	Concentration
(mM)
	DNA tail
(%) a
	Cell viability
(%) b

	Distilled water
	15.56 ± 2.11
	98

	Ethanol (1%)
	16.12 ± 1.32
(P = 0.278)
	92

	Positive control
(EMS, 4 mM)
	40.34 ± 2.06 ***
(P = 0.000)
	77

	BNNTs

	0.01
	14.27 ± 2.02 (#)
(P = 0.991)
	98

	0.1
	15.11 ± 2.11 (#)
(P = 0.865)
	93

	1
	16.89 ± 2.10 (#)
(P = 0.789)
	92

	5
	18.83 ± 2.03 (#)
(P = 0.687)
	90

	10
	20.12 ± 1.01 (#)
(P = 0.619)
	88


EMS; Ethyl methane sulfonate. aData represent the mean ± standard error of three independent experiments (100 cells were scored for each set of experiments). bCell viability was measured by using trypan blue. # BNNTs treatment compared to ethanol (Student's t-test)
***P ≤ 0.001






Table S9. In vivo antigenotoxic effect of boron on the Comet assay with Drosophila haemocytes induced by potassium dichromate (K2Cr2O7, 0.5 mM)

	
Concentration
(mM)

	
DNA tail
(%) a
	
Cell viability
(%) b
	
Inhibition 
(%)

	Distilled water
	14.08 ± 1.20
	97
	

	K2Cr2O7
(0.5 mM)
	29.93 ± 1.19 **
(P = 0.003)
	91
	

	Positive control
(EMS, 4 mM)
	39.55 ± 1.33 ***
(P = 0.000)
	79
	

	Boron + K2Cr2O7 treatments

	0.01 mM boron +  K2Cr2O7
	20.22 ± 1.90 (#)
(P = 0.266)
	94
	32.44

	0.1 mM boron +  K2Cr2O7
	19.68 ± 1.75 (#)
(P = 0.123)
	93
	34.25

	1 mM boron +  K2Cr2O7
	17.23 ± 1.44 * (#)
(P = 0.029)
	91
	42.43

	5 mM boron +  K2Cr2O7
	16.01 ± 1.18 * (#)
(P = 0.021)
	87
	46.51

	10 mM boron +  K2Cr2O7
	13.22 ± 0.77 ** (#)
(P = 0.006)
	86
	55.83


EMS; Ethyl methane sulfonate. aData represent the mean ± standard error of three independent experiments (100 cells were scored for each set of experiments). bCell viability was measured by using trypan blue. #Boron + K2Cr2O7 treatments compared to K2Cr2O7 (Student's t-test). *P ≤ 0.05, **P ≤ 0.01, ***P ≤ 0.001





Table S10. In vivo antigenotoxic effect of BNNTs on the Comet assay with Drosophila haemocytes induced by potassium dichromate (K2Cr2O7, 0.5 mM)

	
Concentration
(mM)

	
DNA tail
(%) a
	
Cell viability
(%) b
	
Inhibition 
(%)

	Distilled water
	14.08 ± 1.20
	97
	

	Ethanol (1%)
	15.23 ± 1.11
(P = 0.154)
	94
	

	K2Cr2O7
(0.5 mM)
	29.93 ± 1.19 **
(P = 0.003)
	91
	

	Positive control
(EMS, 4 mM)
	39.55 ± 1.33 ***
(P = 0.000)
	79
	

	BNNTs + K2Cr2O7 treatments

	0.01 mM BNNTs +  K2Cr2O7
	18.13 ± 1.88 (#)
(P = 0.218)
	96
	39.43

	0.1 mM BNNTs 
+  K2Cr2O7
	15.88 ± 1.23 * (#)
(P = 0.046)
	95
	46.94

	1 mM BNNTs
+  K2Cr2O7
	15.02 ± 1.11 * (#)
(P = 0.031)
	93
	49.82

	5 mM BNNTs +  K2Cr2O7
	13.22 ± 1.02 ** (#)
(P = 0.007)
	89
	55.83

	10 mM BNNTs
+  K2Cr2O7
	11.01 ± 0.98 ** (#)
(P = 0.004)
	85
	63.21


EMS; Ethyl methane sulfonate. aData represent the mean ± standard error of three independent experiments (100 cells were scored for each set of experiments). bCell viability was measured by using trypan blue. #BNNTs + K2Cr2O7 treatments compared to K2Cr2O7 (Student's t-test). *P ≤ 0.05, **P ≤ 0.01, ***P ≤ 0.001

