Supplemental Digital Content 1: Primary chemotherapy and hormonal therapy regimens in breast carcinoma patients

	Characteristics
	Type
	 Na
	 %

	Neoadjuvant regimens (n=68)
	Anthracycline in combinationb
Hormonal therapy
	64

  3
	95.5

  4.5

	Adjuvant regimens (n=50)
	Anthracycline in combinationb
CMF onlyc
	23

  2
	47.9

  4.2

	
	Tamoxifen only

Aromatase inhibitors only

Tamoxifen & aromatase inhibitors
	16

  5

  2
	33.3

10.4

  4.2


Footnotes:

a Information about regimen was not available in one patient from the post-treatment group (neoadjuvant regimens) and in two patients from the pre-treatment group (adjuvant regimens). 

b Usually FAC/FEC or combination with taxane (AT, ED, etc.).

FAC = 5-fluorouracil/adriamycin/cyclophosphamide

FEC = 5-fluorouracil/epirubicin/cyclophosphamide
c CMF=cyclophosphamide/methotrexate/5-fluorouracil combination

Supplemental Digital Content 2: Collection and pathological processing of tissue samples
Patients

The standard processing of surgical sample and diagnostic histological evaluation was followed according to WHO classification (1). Expression of estrogen and progesterone receptors was assessed according to the published procedure (2) with the 10 % cut-off value. ERBB2 status was defined as positive in samples with immunohistochemical score 2+ or 3+ confirmed by SISH analysis (3).

All patients after primary chemotherapy and surgery were followed for local or distant relapse or in the case of palliative setting for disease progression by regular visits every three months during the first three years, twice a year during the next two years and yearly then after. During the visits mammography, chest X ray, skeletal survey, and abdominal ultrasound was performed yearly and clinical examination together with tumor markers (CEA and CA 15-3) was performed during every visit. In the case of clinical uncertainty additional tests and examinations were performed to rule out possible disease relapse or progression. Response to NACT was evaluated by RECIST criteria as described (4).
Immunohistochemical detection of p53 protein expression

Fresh tissue samples of the mammary tumors were fixed in standard neutral buffered 4 % formaldehyde for up to 26 hours and embedded into paraffin with classical histological techniques. For immunohistochemical investigation 3 µm thick histological sections were utilized. Primary antibody against the p53 (clone DO-7; monoclonal mouse antibody detecting both mutant and wild type p53 protein) was purchased from Dako (Dako, Glostrup, Denmark). Antibodies were diluted with Dako Antibody diluent (1:50). For p53 detection, the sections were further processed with heat-induced epitope retrieval in 10 mmol/l citrate buffer pH 6.0 in water bath (40 min heating at 95-99° C and then 20 min cooling at room temperature). Tissues were incubated with primary antibodies overnight at 4° C. Detection was performed with peroxidase/diaminobenzidine system. Evaluation of binding of both primary antibodies was performed with Dako REAL Detection System (LSAB+, biotinylated secondary goat anti-mouse antibodies/streptavidin conjugated to horseradish peroxidase). As a chromogen, 0.04 % DAB (3,3´-diaminobenzidine tetrahydrochloride dihydrate; Fluka, Buchs, Switzerland) in 50 mmol/l TRIS (Tris-hydroxymethyl amino methane)/0.015 % H2O2 was used. Several p53 positive cells were present in each sample analyzed. p53 status was evaluated as positive, if more than 50 % of tumor cells were immunohistochemically stained according to the previously published evaluation procedure (5, 6).

Selection of reference genes

For selection of reference genes, 96-well TaqMan Array Plates (Life Technologies) were used and evaluated as previously published (7, 8). EIF2B1, MRPL19, UBB, and IPO8 were selected as the most stable reference genes for data normalization using geNorm and NormFinder programs (9, 10).
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Supplemental Digital Content 3: Flow diagram of the study
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Experimental procedures are displayed by blue lines and selection process and statistical analyses by red lines.

Supplemental Digital Content 4: Clinical characteristics of breast carcinoma patients

	Characteristics
	Post-treatment seta
	Pre-treatment seta

	Age at diagnosis, mean ± SD (years)
	53.0 ± 11.5
	61.5 ± 10.2

	Menopausal status

	Premenopausal
	31
	(46)
	7
	(14)

	Postmenopausal
	37
	(54)
	43
	(86)

	Tumor size, mean ± SD (mm)
	21.0 ± 14.7
	18.9 ± 12.3

	Lymph node metastasis

	Absent (pN0)
	41
	(60)
	23
	(48)

	Present (pN1-3)
	27
	(40)
	25
	(52)

	pNx
	0
	-
	2
	-

	Pathological stage

	SI
	24
	(37)
	17
	(35)

	SII
	34
	(52)
	21
	(44)

	SIII
	7
	(11)
	10
	(21)

	Not determined
	3
	-
	2
	-

	Histological type

	Invasive ductal carcinoma
	57
	(84)
	41
	(82)

	Other type
	11
	(16)
	9
	(18)

	Pathological grade

	G1
	8
	(12)
	11
	(13)

	G2
	29
	(44)
	28
	(58)

	G3
	29
	(44)
	9
	(19)

	Gx
	2
	-
	3
	-

	Estrogen receptor status

	Positive
	47
	(69)
	37
	(74)

	Negative
	21
	(31)
	13
	(26)

	Progesterone receptor status

	Positive
	48
	(71)
	32
	(64)

	Negative
	20
	(29)
	18
	(36)

	Expression of ERBB2

	Positive
	16
	(24)
	11
	(22)

	Negative
	51
	(76)
	39
	(78)

	Unknown
	1
	-
	0
	-

	Expression of Ki-67, mean ± SD (%)
	32.6 ± 23.1
	not available

	Unknown
	1
	-
	not available

	Expression of p53

	Positive
	not available
	12
	(25)

	Negative
	not available
	37
	(76)

	Unknown
	not available
	4
	-

	Response

	Partial response
	38
	(60)
	not applicable

	Stable disease or progression
	25
	(40)
	not applicable

	Not assessed
	5
	-
	not applicable


Footnotes:

a Number of patients with % in parentheses; SD = Standard deviation

Supplemental Digital Content 5: List of TaqMan Gene Expression Assays used in the study
	Gene symbol
	Assay ID
	Accession number
	Exon boundary
	Amplicon length
	PCR efficiency

	REFERENCE GENES
	
	

	EIF2B1
	Hs00426752_m1
	NM_001414.3
	4 – 5
	75
	0.94

	IPO8
	Hs00183533_m1
	NM_006390.3
	20 – 21
	71
	0.94

	MRPL19
	Hs00608519_m1
	NM_014763.3
	2 – 3
	72
	0.93

	UBB
	Hs00430290_m1
	NM_018955.2
	1 – 2
	120
	0.96

	CYTOCHROMES P450
	
	

	CYP1A2
	Hs00167927_m1
	NM_000761.3
	2 – 3
	67
	1.24

	CYP2B6
	Hs03044634_m1
	NM_000767.4
	6 – 7
	120
	1.02

	CYP2C8
	Hs00258314_m1
	M17398.1
	7 – 8
	108
	0.92

	CYP2C9
	Hs02383631_s1
	NM_000771.3
	9 – 9
	91
	1.03

	CYP2C19
	Hs00426380_m1
	NM_000769.1
	5 – 6
	106
	0.82

	CYP2D6
	Hs00164385_m1
	NM_000106.5
	2 – 3
	74
	1.02

	CYP2S1
	Hs00258076_m1
	NM_030622.6
	2 – 3
	55
	0.92

	CYP3A4
	Hs00430021_m1
	NM_017460.5
	8 – 9
	92
	0.96

	CYP3A5
	Hs00241417_m1
	NM_000777.3
	3 – 4
	82
	0.97

	CYP2W1
	Hs00214994_m1
	NM_017781.2
	2 – 3
	55
	0.87

	ALDO–KETO REDUCTASES
	
	

	AKR1A1
	Hs00195992_m1
	NM_153326.2
	2 – 3
	103
	0.97

	AKR1B1
	Hs00739326_m1
	NM_001628.2
	4 – 5
	139
	0.97

	AKR1B10
	Hs00252524_m1
	NM_020299.4
	3 – 4
	95
	0.96

	AKR1C1
	Hs00413886_m1
	NM_001353.5
	8 – 9
	103
	0.97

	AKR1C2
	Hs00912742_m1
	NM_205845.2
	1 – 2
	92
	1.08

	AKR1C3
	Hs00366267_m1
	NM_003739.4
	8 – 9
	112
	0.93

	AKR1C4
	Hs00559542_m1
	NM_001818.3
	7 – 8
	123
	NA

	AKR1D1
	Hs00818881_m1
	NM_005989.3
	1 – 2
	103
	NA

	AKR7A2
	Hs00761005_s1
	NM_003689.3
	7 – 7
	114
	0.97

	AKR7A3
	Hs00792041_gH
	NM_012067.2
	5 – 6
	65
	1.00

	KCNAB1
	Hs00185764_m1
	NM_172159.3
	6 – 7
	79
	0.99

	KCNAB2
	Hs00186308_m1
	NM_172130.2
	4 – 5
	68
	0.98

	KCNAB3
	Hs00190986_m1
	NM_004732.2
	7 – 8
	54
	0.98

	CARBONYL REDUCTASE 1
	
	

	CBR1
	Hs00156323_m1
	NM_001757.2
	2 – 3
	73
	0.96


Footnote: 

NA = not applicable - PCR amplification efficiency could not be estimated due to the low expression level

Supplemental Digital Content 6: Associations between gene expression levels and DFS of pre-treatment patients divided by therapy type
Kaplan-Meier survival curves were plotted for patients treated by chemotherapy (A, n = 25) or by hormonal therapy (B, n = 23) divided into two groups according to the median of transcript levels in tumors. Dashed lines represent the group with lower transcript levels and solid lines represent the group with higher levels than median. Differences between groups were compared using Log-rank test. The gene name and significant difference between groups are displayed.
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AKR7A3 (P = 0.040)




CBR1 (P = 0.042)
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B
CYP3A4 (P = 0.007)




CBR1 (P = 0.004)
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Supplemental Digital Content 7:  Immunoblot of CYP2B6 in human breast carcinomas (described in Methods).

A – Antibody specificity test

MW = molecular weight marker, HLM2 = human liver microsomes (10 g/lane), 1A2, 2A6, 2C9, 2D6, 2E1, 3A4, and 2B6 (purified P450 protein standards, 1 pmol/lane).

[image: image1]
B – Tissue test

MW = molecular weight marker, HLM2 = human liver microsomes (10 g/lane), 2B6 (purified P450 protein standard, 1 pmol/lane), Z37T, Z54T, Z25T, Z48T = tumor tissues from four patients (30 g/lane).
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Resume: Antibodies recognized strongly CYP2B6 and weakly CYP2A6 proteins (A). Protein corresponding to the correct molecular weight was recognized by anti-CYP2B6 antibodies in human liver microsomes but not in tumor tissues (B). Protein bands of higher molecular weight were observed in tumors.

Supplemental Digital Content 8:  Immunoblot of CYP2S1 in human breast carcinomas (described in Methods).
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2S1 = purified P450 protein standard (0.25 pmol/lane), 1 - 7 = tumor tissues from seven patients (30 g/lane).

Resume: Protein corresponding to the correct molecular weight was recognized by anti-CYP2S1 antibodies only in standard but not in tumor tissues. Protein bands of higher and lower molecular weight were observed in tumors.

MW  HLM2    1A2      2A6      2C9       2D6       2E1       3A4      2B6





60 kg/mol





45 kg/mol





       MW     2B6            Z37T         Z54T         Z25T         Z48T       HLM2 





60 kg/mol








45 kg/mol
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