Additional Tables

Table S1. Clinical characteristics of pediatric ALL patients included in this study.
	Treatment protocol
	TOTAL
	COALL92
	COALL97
	DCOG ALL7
	DCOG ALL8
	DCOG ALL9
	NOPHO ALL92
	Other

	Number of patients
	235
	67
	26
	10
	55
	42
	17
	18

	CR
	227
	66
	25
	10
	53
	40
	17
	16

	Relapse
	65
	18
	5
	4
	19
	6
	4
	9

	Median follow up (months)
	107.9
	89.6
	103.7
	140.5
	108.7
	108.1
	183.9
	139.1

	Event free survival

at 10 years (%)
	67.2
	67.8
	66.7
	60
	64.2
	80.6
	75
	43.8

	Overal survival

at 10 years (%)
	72.5
	72.9
	73.3
	80
	67.3
	82.1
	93.8
	44.4


COALL 92 and 97 – studies of the German Co-operative ALL group; DCOG ALL 7-9 – studies of the Dutch Childhood Oncology Group; NOPHO ALL 92 – a study of the Nordic Society of Paediatric Haematology and Oncology; other – low number of patients included in several other treatment protocols.
Table S2. Results of univariate Cox regression model of MTX resistance related variables in relation to overall survival.
	
	Not corrected for protocols
	Corrected for protocols

	
	N
	Hazard Ratio (95%CI) 
	p-value
	N
	Hazard Ratio (95%CI)
	p-value

	TSIA short (cut-off 1.44 μM)
	
	
	
	

	Low
	82
	1.00
	
	76
	1.00
	

	High
	27
	1.685 (0.842-3.369)
	0.140
	26
	1.655 (0.772-3.549)
	0.195

	TSIA cont. (cut-off 0.035 μM)
	
	
	
	

	Low
	26
	1.00
	
	23
	1.00
	

	High
	79
	1.281 (0.556-2.952)
	0.561
	74
	1.175 (0.457-3.025)
	0.738

	MTX-Glu1-6 (cut-off 1935 pmol/109 cells)
	
	
	
	

	High
	29
	1.00
	
	29
	1.00
	

	Low
	85
	3.796 (1.158-12.442)
	0.028
	77
	2.571 (0.769-8.600)
	0.125

	MTX-Glu4-6 (cut-off 1000 pmol/109 cells)
	
	
	
	

	High
	32
	1.00
	
	32
	1.00
	

	Low
	64
	4.438 (1.332-14.788)
	0.015
	61
	3.819 (1.135-12.850)
	0.03

	DHFR mRNA (cut-off 3.74)
	
	
	
	

	High
	27
	1.00
	
	27
	1.00
	

	Low
	19
	2.888 (0.843-9.886)
	0.091
	19
	2.399 (0.654-8.804)
	0.187

	TS mRNA (cut-off 10)
	
	
	
	

	High
	13
	1.00
	
	13
	1.00
	

	Low
	34
	1.051 (0.279-3.962)
	0.942
	33
	1.236 (0.317-4.822)
	0.761

	FPGS mRNA (cut-off 4.13)
	
	
	
	

	High
	19
	1.00
	
	19
	1.00
	

	Low
	24
	2.143 (0.553-8.302)
	0.270
	23
	1.190 (0.271-5.217)
	0.818

	FPGH mRNA (cut-off 3.17)
	
	
	
	

	High
	15
	1.00
	
	14
	1.00
	

	Low
	20
	2.670 (0.538-13.242)
	0.229
	20
	2.072 (0.373-11.501)
	0.405

	RFC mRNA (cut-off 0.86)
	
	
	
	

	High
	21
	1.00
	
	21
	1.00
	

	Low
	24
	0.323 (0.83-1.250)
	0.102
	23
	0.147 (0.034-0.625)
	0.009

	FPGS activity (cut-off 0.35)
	
	
	
	

	High
	47
	1.00
	
	47
	1.00
	

	Low 
	14
	3.260 (0.993-10.704)
	0.051
	13
	3.196 (0.966-10.579)
	0.057


TSIA continuous (TSIAcont.) and short-term exposure (TSIA short) are expressed as the concentration of MTX necessary to inhibit 50% of the TS activity (TSI50) compared to the controls incubated without MTX (in triplicate); the concentration of MTX polyglutamates (MTX-Glu1-6 and MTX-Glu4-6) is expressed as pmol MTX-Glun/109 cells; mRNA expression of folate enzymes is expressed as a ratio normalized to β-actin; FPGS activity is expressed as pmol MTX-Glu2 formed/h/106 cells.

Table S3. Treatment outcome (EFS) in the whole cohort according to presenting features (not corrected for the treatment protocol).

	
	Number of patients
	10-year event free survival (%)
	Hazard Ratio (95% CI)
	p-value

	Age*
	
	
	
	

	1-9
	127
	70.9
	1.00
	

	(10
	52
	67.3
	1.23 (0.692-2,185)
	0.481

	<1
	24
	45.8
	2.56 (1.358-4.825)
	0.004

	Sex
	
	
	
	

	Female
	84
	73.8
	1.00
	

	Male
	120
	62.5
	1.486 (0.892-2.475)
	0.128

	White blood cell count (x 109/l)*
	
	
	
	

	<50
	118
	76.3
	1.00
	

	(50
	83
	55.4
	2.265 (1.386-3.703)
	0.001

	Immunophenotype
	
	
	
	

	Precursor B-cell ALL
	168
	69
	1.00
	

	T-cell ALL
	35
	57.1
	1.522 (0.857-2.705)
	0.152

	CNS involvement
	
	
	
	

	no
	166
	66.9
	1.00
	

	yes
	12
	50
	2.09 (0.899-4.859)
	0.087

	DNA index
	
	
	
	

	<1.16
	111
	67.6
	1.00
	

	(1.16
	19
	89.5
	0.305 (0.073-1.266)
	0.102


* - significantly different survival in the Kaplan-Meyer analysis; CNS – central nervous system 

Table S4. Treatment outcome (EFS) in the whole cohort according to presenting features (corrected for the treatment protocol).
	
	Number of patients
	Hazard Ratio (95% CI)
	p-value

	Age (years)*
	
	
	

	1-9
	121
	1.00
	

	(10
	49
	1.286 (0.704 -2.347)
	0.413

	<1
	17
	2.751  (1.245-6.081)
	0.012

	Sex*
	
	
	

	Female
	78
	1.00
	

	Male
	110
	1.752 (1.0 -3.068)
	0.05

	White blood cell count (x 109/l)*
	
	
	

	<50
	116
	1.00
	

	(50
	69
	2.182 (1.272 -3.743)
	0.005

	Immunophenotype
	
	
	

	Precursor B-cell ALL
	153
	1.00
	

	T-cell ALL
	34
	1.695 (0.932-3.081)
	0.084

	CNS involvement
	
	
	

	no
	156
	1.00
	

	yes
	8
	1.948 (0.581 -6.536)
	0.280

	DNA index
	
	
	

	<1.16
	106
	1.00
	

	(1.16
	19
	0.331 (0.077 -1.43)
	0.139


* - significantly different survival in the Kaplan-Meyer analysis; CNS – central nervous system

Table S5. Results of multivariate Cox regression model of MTX resistance related variables in relation to event-free survival.
	
	Not corrected for protocols
	Corrected for protocols

	
	N
	Hazard Ratio (95%CI) 
	p-value
	N
	Hazard Ratio (95%CI)
	p-value

	MTX-Glu1-6 accumulation (cut-off 1935 pmol/109 cells)
	
	
	

	High
	26
	1.00
	
	29
	1.00
	

	Low
	68
	1.897 (0.760-4.738)
	0.170
	71
	1.648 (0.651-4.173)
	0.292

	MTX-Glu4-6 accumulation (cut-off 1000 pmol/109 cells)
	
	
	

	High
	29
	1.00
	
	32
	1.00
	

	Low
	52
	2.329 (0.924-5.872)
	0.073
	55
	2.158 (0.835-5.579)
	0.112


The concentration of MTX polyglutamates (MTX-Glu1-6 and MTX-Glu4-6) is expressed as pmol MTX-Glun/109 cells. 
Table S6. Results of multivariate Cox regression model of MTX resistance related variables in relation to overall survival.

	
	Not corrected for protocols
	Corrected for protocols

	
	N
	Hazard Ratio (95%CI) 
	p-value
	N
	Hazard Ratio (95%CI)
	p-value

	MTX-Glu1-6 accumulation (cut-off 1935 pmol/109 cells)
	
	
	

	High
	18
	1.00
	
	26
	1.00
	

	Low
	38
	0.945 (0.219-4.074)
	0.940
	65
	1.808 (0.480-6.809)
	0.382

	MTX-Glu4-6 accumulation (cut-off 1000 pmol/109 cells)
	
	
	

	High
	19
	1.00
	
	29
	1.00
	

	Low
	31
	1.726 (0.399-7.463)
	0.465
	52
	3.069 (0.804-11.715)
	0.101

	RFC mRNA (cut-off 0.86)
	
	
	
	

	High
	12
	1.00
	
	19
	1.00
	

	Low
	16
	0.126 (0.020-0.780)
	0.026
	19
	0.176 (0.039-0.806)
	0.025


The concentration of MTX polyglutamates (MTX-Glu1-6 and MTX-Glu4-6) is expressed as pmol MTX-Glun/109 cells; RFC mRNA level is expressed as a ratio normalized to β-actin.
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