Quantitative relationships between acentric fragments and micronuclei: new models and implications for curve fitting - Supplementary material

Sources and protocol details of experimental data

In order to minimize inter-study variability, data used for model fitting were chosen from studies with very similar protocols and, in most cases, from the same authors.
1) Data for AF and MN in human lymphocytes up to 4 Gy (figures 3, 5, 7 in the main text) were taken from Littlefield et al. (1989). Samples were irradiated with 220 kV X-ray at 0.5 Gy/min. AF were scored in metaphase 1 from lymphocytes cultured in complete medium supplemented with BrdU and harvested at 48 hours. MN were scored in lymphocytes (from the same donor used for AF) cultured for 66 hours in complete medium supplemented with 6 μg/ml Cytochalasin-B at 42 hours. AF and MN were scored from the same authors.
2) Data for AF and MN in AG01522 human fibroblasts (figures 3, 6, 7 in the main text, table S1, S2 and figures S1, S3 in Supplementary material) were taken from results from our laboratory (Antoccia et al. 2009; Nieri et al, 2013). Fibroblasts were irradiated with 200 kV X-ray at 0.5 Gy/min. Only fibroblasts used for Figure S3 were irradiated with 0.8 MeV proton beams at 1 Gy/min (Antoccia et al. 2009). AF were scored in metaphases from fibroblasts harvested at 24 hours post-irradiation. For MN, 3 μg/ml Cytochalasin-B was added immediately after irradiation and cells were fixed 24 hours later (Antoccia et al. 2009). AF and MN were scored from the same authors. Five independent experiments have been carried out.
3) Data for AF and MN in human Lens Epithelial Cells (LEC-B3, figures 3, 7 in the main text) were taken from unpublished results from our laboratory. LEC-B3 were irradiated with 200 kV X-ray at 0.5 Gy/min. AF were scored in metaphases from LEC-B3 harvested at 24 hours post-irradiation. For MN, 3 μg/ml Cytochalasin-B was added immediately after irradiation and cells were fixed 24 hours later. AF and MN were scored from the same authors. At least 3 independent replicates were done for each experimental point.
4) Data for AF and MN in human lymphocytes at high doses (figures 8, 10, 11 in the main text and figures S2 in Supplementary material) were taken from Vinnikov and Maznyk (2012) and Balajee et al. (2014), respectively. Samples were irradiated with γ-ray at 1 and 0.82 Gy/min, respectively. AF were scored in metaphases from lymphocytes harvested at 50-52 hours post-irradiation. MN were scored in lymphocytes cultured for 70 hours, supplemented with 6 μg/ml Cytochalasin-B at 42 hours post-irradiation. Three independent experiments have been carried out.
Table S1 – Probabilities of number of MN accompanying a NPB depending on number of AF. With n AF, the probability of having a NPB without MN (NPB-) is pin.

	
	NPB-
	NPB+1MN
	NPB+2MN
	NPB+3MN
	NPB+4MN

	1 AF
	pi
	1-pi
	
	
	

	2 AF
	pi2
	2×pi×(1-pi)
	(1-pi)2
	
	

	3 AF
	pi3
	3×pi2×(1-pi)
	3×pi×(1-pi)2
	(1-pi)3
	

	4 AF
	pi4
	4×pi3×(1-pi)
	6×pi2×(1-pi)2
	4×pi×(1-pi)3
	(1-pi)4


Table S2 – Percentage of metaphases with 1, 2 and 3 AF in fibroblast irradiated with X-ray (200 kV, 0.5 Gy/min) and probability of NPB-, calculated with pi = 0.37.

	Gy
	Distribution of AF in Metaphases with AF
	
	
	

	
	1 AF
	2 AF
	3 AF
	
	
	

	0.5
	95.24%
	4.76%
	0.00%
	
	
	

	1
	91.25%
	8.13%
	0.63%
	
	
	

	2
	84.34%
	13.88%
	1.78%
	
	
	

	
	Probability of giving an NPB- (pin)
	NPB-
	NPB+
	Observed NPB+

	0.5
	35.24%
	0.65%
	0.00%
	35,9%
	64,1%
	65,0%

	1
	33.76%
	1.11%
	0.03%
	34,9%
	65,1%
	66,7%

	2
	31.21%
	1.90%
	0.09%
	33,2%
	66,8%
	67,0%
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Figure S1 – Comparison of percentage of NPB+ in fibroblast irradiated with X-ray (200 kV, 0.5 Gy/min) with those calculated from AF distribution applying different values of pi.

Table S3 – Coalescence: probabilities of different outcomes depending on the number of excluded AF; p2: probability that 2 MN coalesce into one MN; p3: probability that 3 MN coalesce into one MN; p4: probability that 4 MN coalesce into one MN.

	Cell with 1 excluded AF

	1 MN with 1 AF
	1

	Cell with 2 excluded AF

	2 MN with 1 AF
	1-p2

	1 MN with 2 AF
	p2

	Cell with 3 excluded AF

	3 MN with 1 AF
	(1-3*p2)*(1-p3)

	1 MN with 1 AF + 1 MN with 2 AF
	3*p2*(1-p3)

	1 MN with 3 AF
	p3

	Cell with 4 excluded AF

	4 MN with 1 AF
	(1-6*p2-3*p22)*( 1-4*p3)*(1-p4)

	2 MN with 1 AF + 1 MN with 2 AF
	6*p2*(1-4*p3)*(1-p4)

	2 MN with 2 AF
	3*p22*(1-4*p3)*(1-p4)

	1 MN with 1 AF + 1 MN with 3 AF
	4*p3*(1-p4)

	1 MN with 4 AF
	p4

	Cell with 5 excluded AF

	5 MN with 1 AF
	(1-10*p2-15*p22)*( 1-10*p3)*(1-5*p4)

	3 MN with 1 AF + 1 MN with 2 AF
	10*p2*(1-10*p3)*(1-5*p4)

	2 MN with 1 AF + 1 MN with 3 AF
	10*p3*(1-5*p4)

	1 MN with 1 AF + 1 MN with 4 AF
	5*p4

	1 MN with 1 AF + 2 MN with 2 AF
	15*p22*(1-10*p3)*(1-5*p4)

	1 MN with 2 AF + 1 MN with 3 AF
	10*p2*(1-10*p3)*(1-5*p4)* p3*(1-5*p4)
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Figure S2 – Cut-off value for culling out. Lines represent MN calculated using the inclusion+coalescence model (formula (2) in the main text) from AF distributions where metaphase with more than 4, 5 or 6 AF were removed. AF data from Vinnikov & Maznyk 2012. MN data from Balajee et al. 2014.
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Figure S3 – Curve fitting (r2=0.9946) using formula 6 from the main text. MN frequencies from human fibroblasts irradiated with 0.8 MeV protons (1 Gy/min) from Antoccia A, Sgura A, Berardinelli F, Cavinato M, Cherubini R, Gerardi S, Tanzarella C. Cell cycle perturbations and genotoxic effects in human primary fibroblasts induced by low-energy protons and X/γ-rays. Journal of radiation research. 2009;50(5):457-68.
