Supplementary Data

Materials and Methods
Detailed staging and treatment procedures CAO/ARO/AIO 94 and 04
Pretreatment staging included rigid rectoscopy and endorectal ultrasonography, magnetic resonance imaging (MRI) and/or computed tomography as well as histo-pathological diagnosis of an adenocarcinoma. Staging results were described as clinically assessed T-level (cT), lymph node status (cN), distant metastases (cM), and UICC stage (cUICC). Preoperative CRT was applied by a total irradiation dose of 50.4 Gray (28 x 1.8 Gray) and accompanied by either 5-fluorouracil infusion alone (n=88) or in combination with oxaliplatin (n=73), see Figure S2. Six weeks after the completion of preoperative CRT, curative total mesorectal excision (TME) surgery was performed.
Pretreatment tumor biopsies, RNA isolation and Gene expression microarray analysis
Biopsies were collected during the initial staging rectoscopy and immediately stored in RNAlater as previously described (1,2). Tumor content of the biopsies was analyzed by a pathologist and only samples containing more than 50 % of tumor tissue were used in this analysis. RNA was isolated using TRIZOL® and spin-columns (Qiagen, Hilden, Germany) as previously described (3), and sample quality was assessed using a BioAnalyzer; samples with an RNA Integrity Number (RIN) of < 5 were excluded (4) (Agilent Technologies, Santa Clara, CA, USA).
Gene expression microarray analysis was performed per manufacturer’s instructions as previously described (3,5,6). In brief, using the "Low RNA Input Linear Amplification Kit Plus, One Color" protocol (Agilent, Cat. N°: 5188-5339) 200 ng of total RNA was amplified and transcribed into fluorescence (Cy3) labeled cRNA which was subsequently hybridized to a Human 4 × 44 K v2 gene expression array from Agilent Technologies (G4845A). Fluorescence intensities were measured using an Agilent DNA microarray scanner (G2505B) at 5-micron resolution. Array images were analyzed by the Agilent feature extraction software. Signal intensities from the arrays were first log2 transformed and then normalized to the 75 percentile of overall signal intensity. Probes with maximum intensity over all samples of at least 100 were used for further analysis. Gene expression data were deposited to Gene Expression Omnibus (GSE87211).

Feature selection 
For feature selection, out of the 161 cases enrolled in this study, 32 positive (pCR, TRG = 100%) and 32 negative (poor response, TRG < 45%) cases were used. The performance of the classifier was defined as the maximal True Positive Rate (TPR) when the False Positive Rate is zero. Aiming to maximize the performance of the classifier, the following prodedure was then repeated 500 times:
1. The 64 samples were randomly partitioned into a training set (¾ of the data, i.e. 48 cases with 24 positive/negative samples) and a test set (1/4 of the data, 16 cases with 8 positive/negative samples)
2. A differential expression analysis was applied to the training set using rank-sum test. The resulting group of genes differentially expressed between the positive and negative training set groups with rank-sum P-value<0.05.
3. A hill climbing stepwise feature selection(7) was applied, starting with an empty group of features; The addition of each gene from the differentially expressed genes was attempted for the construction of a Support Vector Machine (SVM) classifier using the training set, and the performance of the machine, when applied to the test set was evaluated. In each step, the gene that maximized the performace on the test set was added to the features group. The procedure terminated when no feature addition was inproving the performance.
Evantually, the features (genes) that were selected significant number of times (Binomial P-value<0.05) were selected as the final group of 21 feaures.

Cross validation and classifier training
After a signature of 21 genes has been established, a four-fold cross validation was performed to the 32 positive and 32 negative cases, each time leaving ¼ of these cases (with equal number of positive and negative class samples), training an SVM with the ¾ current training set, and applying it to the left out fold. The AUC and sensitivity resulting from the 4-fold cross validation are the training performace. 
Then, the final classifier was trained using all 64 positive and negative samples. This classifier has been subsequently applied, as is, to the set of 161 samples with full range of TRG, and to all independent datasets. 


Supplementary Figures
SF1: CONSORT Diagram 
A
B

Supplementary Figure 1. Consort diagram of the participants from clinical trials.


SF2: Schematic overview
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Supplementary Figure 2. Schematic overview of treatment concepts of the clinical trials.


SF3: Patient Characteristics
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Supplementary Figure 3. A) Correlation of patient age and TRG. B Correlation of TRG and patient sex. C) Correlation of TRG and treatment modality. D) Correlation of TRG and initial tumor stage. E) SVM classifier performance in different age groups.



SF4: Classification process pipeline
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Supplementary Figure 4. Classifier development pipeline.


SF5: Visualization of previously published classifier performance
GS1[image: ../../../../../../Desktop/COLONRSP2/SUPP/S1.pdf]
GS2
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Supplementary Figure 5. Heatmap visualization and PCA analysis of published gene signatures (GS) when applied to our primary patient cohort (n=161) (A,B) and the one from Milino et al. (8) (n=38) (B,C). GS1 was published by Lopes-Ramos et al. (9), GS2 by Ghadimi et al. (10), GS3 by Empuko et al. (11), GS4 by Wanranabe et al. (12) and GS5 from Kim et al. (13).



SF6: Graphic illustration of the support vector values used for the SVM-classifier
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SF7: ROC curve of the score-classifier performance for 28 patients from Canto et al (GSE123390)
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Supplementary Tables

ST1. Patient information: 
[bookmark: _GoBack][image: ]A)	
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E)[image: ]
F)
	 
	pCR
	non_pCR
	total

	CMS1
	2
	3
	5

	CMS2
	3
	14
	17

	CMS3
	9
	21
	30

	CMS4
	7
	33
	40

	NA
	11
	58
	69

	Total
	32
	129
	161



Distibrution of cases according to the Consensus molecular subgroups (CMS). There was no significant difference in distribution (fisher exact test p value is 0.346).

ST2. Support Vectors: 
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ST3. Deregulated Pathways:
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PC1, explained 28.3087% of variance
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PC1, explained 38.3296% of variance
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PC1, explained 47.2731% of variance
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PC1, explained 34.9495% of variance
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Patient TRG (%)AgePatient TRG (%)AgePatient TRG (%)Age

Tum_ER16 100% 43Tum_P110 80% 65Tum_P300 100% 68

Tum_ER30 100% 47Tum_P111 20% 49Tum_P302 90% 41

Tum_ER32 100% 47Tum_P112 90% 41Tum_P304 90% 50

Tum_ER33 100% 57Tum_P113 100% 47Tum_P308 40% 31

Tum_ER36 100% 39Tum_P115 90% 53Tum_P309 100% 53

Tum_ER37 60% 49Tum_P116 100% 50Tum_P310 100% 46

Tum_ER40 80% 57Tum_P118 100% 46Tum_P311 70% 49

Tum_ER41 100% 59Tum_P119 40% 43Tum_P323 90% 47

Tum_KS01 90% 31Tum_P123 70% 52Tum_P324 90% 58

Tum_KS02 80% 40Tum_P124 20% 57Tum_P329 75% 54

Tum_KS03 85% 34Tum_P125 40% 72Tum_P331 70% 35

Tum_KS07 60% 33Tum_P128 60% 30Tum_P333 10% 49

Tum_KS10 90% 71Tum_P130 50% 43Tum_P338 90% 41

Tum_KS12 30% 49Tum_P131 95% 33Tum_P340 95% 47

Tum_KS13 60% 41Tum_P132 95% 45Tum_P342 30% 51

Tum_KS14 10% 56Tum_P136 90% 35Tum_P344 100% 57

Tum_P001 100% 41Tum_P137 90% 35Tum_P350 98% 45

Tum_P006 60% 37Tum_P138 95% 53Tum_ER06 90% 37

Tum_P007 80% 54Tum_P139 80% 46Tum_ER07 90% 62

Tum_P031 85% 41Tum_P140 95% 45Tum_ER50 50% 47

Tum_P033 60% 46Tum_P143 45% 44Tum_KS15 60% 63

Tum_P036 100% 38Tum_P149 90% 33Tum_KS16 100% 32

Tum_P037 40% 43Tum_P151 100% 40Tum_OL01 100% 44

Tum_P038 30% 48Tum_P152 40% 57Tum_P003 100% 43

Tum_P043 50% 57Tum_P158 100% 62Tum_P005 70% 32

Tum_P045 85% 34Tum_P161 80% 49Tum_P009 40% 46

Tum_P046 40% 34Tum_P162 80% 37Tum_P015 35% 49

Tum_P048 15% 53Tum_P164 50% 49Tum_P016 50% 47

Tum_P049 20% 35Tum_P165 70% 27Tum_P018 90% 40

Tum_P050 95% 51Tum_P167 90% 36Tum_P020 65% 44

Tum_P051 100% 39Tum_P170 90% 38Tum_P022 15% 40

Tum_P052 40% 51Tum_P171 70% 45Tum_P024 90% 35

Tum_P055 75% 47Tum_P172 80% 45Tum_P026 45% 41

Tum_P056 20% 39Tum_P173 80% 36Tum_P028 70% 44

Tum_P057 90% 42Tum_P174 40% 57Tum_P030 40% 32

Tum_P062 70% 28Tum_P175 100% 39Tum_P039 80% 34

Tum_P070 65% 26Tum_P177 60% 44Tum_P047 100% 38

Tum_P071 95% 41Tum_P181 100% 46Tum_P069 50% 37

Tum_P073 95% 48Tum_P229 20% 53Tum_P085 80% 44

Tum_P075 80% 50Tum_P230 40% 43Tum_P126 70% 54

Tum_P076 90% 26Tum_P248 95% 29Tum_P141 95% 72

Tum_P081 10% 44Tum_P252 95% 41Tum_P147 80% 49

Tum_P083 40% 41Tum_P270 100% 46Tum_P159 100% 54

Tum_P089 100% 39Tum_P271 95% 55Tum_P160 90% 47

Tum_P090 40% 34Tum_P272 30% 49Tum_P214 45% 54

Tum_P092 95% 29Tum_P275 80% 54Tum_P267 100% 43

Tum_P093 100% 29Tum_P276 70% 35Tum_P277 90% 47

Tum_P100 70% 48Tum_P278 85% 35Tum_P291 70% 68

Tum_P102 10% 30Tum_P279 70% 58Tum_P306 40% 42

Tum_P103 70% 44Tum_P281 45% 32Tum_P312 35% 43

Tum_P104 45% 55Tum_P286 90% 67Tum_P315 40% 38

Tum_P106 50% 39Tum_P289 100% 36Tum_P332 95% 43

Tum_P107 85% 43Tum_P293 100% 42Tum_P334 95% 41

Tum_P108 95% 30Tum_P294 100% 47


image15.emf
Patient TRG Age Patient TRG Age Patient TRG Age

'Tum_ER10' 3 53 'Tum_ER44' 2 51 'Tum_N10' 4 51

'Tum_ER35' 2 50 'Tum_ER49' 3 40 'Tum_OL02' 1 58

'Tum_ER38' 2 55 'Tum_ER51' 3 38 'Tum_OL03' 0 61

'Tum_ER42' 3 51 'Tum_N01' 4 43 'Tum_OL04' 1 53

'Tum_ER43' 4 41 'Tum_N06' 4 30
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Patient TRG Age Patient TRG Age Patient TRG Age

GSM1665617 1 48 GSM1665634 2 60 GSM1665651 2 54

GSM1665619 4 69 GSM1665635 4 61 GSM1665652 2 56

GSM1665621 3 62 GSM1665636 5 58 GSM1665653 1 72

GSM1665622 3 62 GSM1665637 3 68 GSM1665654 2 66

GSM1665623 2 73 GSM1665638 3 59 GSM1665655 3 73

GSM1665624 1 73 GSM1665639 1 72 GSM1665656 2 77

GSM1665625 3 72 GSM1665641 3 66 GSM1665657 3 50

GSM1665626 3 63 GSM1665642 2 73 GSM1665658 3 61

GSM1665627 4 61 GSM1665643 3 73 GSM1665659 3 69

GSM1665629 1 59 GSM1665645 3 79 GSM1665660 3 64

GSM1665631 2 63 GSM1665646 1 78 GSM1665661 4 64

GSM1665632 1 72 GSM1665648 4 57 GSM1665662 1 43

GSM1665633 3 54 GSM1665650 3 68


image17.emf
Patient TRG (%) Patient TRG (%)

    'P1291' 80%     'P2080' 100%

    'P1293' 20%     'P1792' 95%

    'P1257' 60%     'OLP0002' 60%

    'P1449' 50%     'P2219' 80%

    'P1622' 90%     'OLP10' 30%

    'P1635' 50%     'P2586' 80%

    'P1645' 100%     'KSR05' 90%

    'P1693' 30%     'KSR06' 100%

    'P1268' 80%     'P2502' 85%

    'P1745' 100%     'KSR0007' 30%

    'P1749' 10%     'KSR0008' 20%

    'P2053' 100%     'OLP0018' 60%

    'P1832' 80%


image18.emf
  Death Survival (M) DFS Sample Death Survival (M) DFS

TCGA-AF-2690 0 17,21 NaN TCGA-DC-6682 1 25,03 25,03

TCGA-AF-3911 1 37,71 33,51 TCGA-DC-6683 1 25,03 25,03

TCGA-AF-5654 0 16,82 NaN TCGA-DT-5265 1 12,61 12,61

TCGA-AF-6136 1 24,34 20,01 TCGA-DY-A0XA 1 126,35 126,35

TCGA-AF-6655 1 20,01 20,01 TCGA-DY-A1DC 0 41,33 20,7

TCGA-AF-6672 1 24,57 15,14 TCGA-DY-A1DD 0 57,19 NaN

TCGA-AF-A56K 1 86,56 39,98 TCGA-DY-A1DE 1 129,17 108,94

TCGA-AF-A56L 1 65,93 65,93 TCGA-DY-A1DF 0 24,11 NaN

TCGA-AF-A56N 1 11,83 11,83 TCGA-DY-A1DG 0 51,45 19,45

TCGA-AG-3591 1 34 34 TCGA-DY-A1H8 0 32,59 NaN

TCGA-AG-3592 1 34 34 TCGA-EF-5830 1 3,48 3,48

TCGA-AG-3725 1 20,96 20,96 TCGA-EF-5831 1 4,17 4,17

TCGA-AG-3731 1 36,99 36,99 TCGA-EI-6506 1 20,53 20,53

TCGA-AG-3732 1 32,95 32,95 TCGA-EI-6507 1 19,94 19,94

TCGA-AG-3742 1 0,99 0,99 TCGA-EI-6508 1 20,89 20,89

TCGA-AG-3902 1 32 32 TCGA-EI-6509 1 16,98 2,96

TCGA-AG-4021 0 3,98 0 TCGA-EI-6510 1 18,27 18,27

TCGA-AG-4022 1 45,99 45,99 TCGA-EI-6511 1 15,83 15,83

TCGA-AH-6544 1 38,53 38,53 TCGA-EI-6512 1 17,67 17,67

TCGA-AH-6547 0 2,5 NaN TCGA-EI-6513 1 16,33 16,33

TCGA-AH-6549 1 17,48 17,48 TCGA-EI-6514 1 16,29 16,29

TCGA-AH-6643 0 43,17 33,71 TCGA-EI-6881 1 16,39 16,39

TCGA-AH-6644 1 27,53 27,53 TCGA-EI-6882 1 8,61 8,61

TCGA-AH-6897 1 26,41 26,41 TCGA-EI-6883 1 11,5 11,5

TCGA-AH-6903 1 19,45 19,45 TCGA-EI-6884 1 10,78 10,78

TCGA-BM-6198 1 21,22 21,22 TCGA-EI-6885 1 13,63 9,69

TCGA-CI-6619 1 6,04 6,04 TCGA-EI-6917 1 17,44 17,44

TCGA-CI-6620 1 33,15 2,96 TCGA-EI-7002 1 11,96 11,96

TCGA-CI-6621 1 13,76 13,76 TCGA-EI-7004 1 8,44 8,44

TCGA-CI-6622 1 44,74 44,74 TCGA-F5-6464 0 9,95 NaN

TCGA-CI-6623 1 47,4 47,4 TCGA-F5-6465 1 49,47 49,47

TCGA-CI-6624 1 48,16 48,16 TCGA-F5-6571 1 42,31 34,79

TCGA-CL-5917 1 78,06 78,06 TCGA-F5-6702 0 28,55 12,09

TCGA-CL-5918 1 7,16 7,16 TCGA-F5-6811 1 32,16 32,16

TCGA-DC-4745 1 20,99 20,99 TCGA-F5-6812 1 36,47 36,47

TCGA-DC-4749 1 25,03 25,03 TCGA-F5-6813 0 19,65 2,14

TCGA-DC-5337 1 26,02 26,02 TCGA-F5-6814 1 37,16 37,16

TCGA-DC-5869 1 30,98 30,98 TCGA-F5-6861 1 38,11 38,11

TCGA-DC-6154 1 11,99 11,99 TCGA-F5-6863 0 11,86 6,27

TCGA-DC-6155 1 13,96 13,96 TCGA-F5-6864 1 12,45 12,45

TCGA-DC-6156 1 30,98 0,99 TCGA-G5-6233 0 18,27 3,02

TCGA-DC-6157 1 51,94 51,94 TCGA-G5-6235 1 55,72 34,23

TCGA-DC-6158 0 10,97 NaN TCGA-G5-6572 0 47,04 NaN

TCGA-DC-6160 1 43,99 43,99 TCGA-G5-6641 1 26,41 26,41

TCGA-DC-6681 1 25,95 25,95
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CGREF1 FZD10 ASPM KIAA1598 CCNB1 CXCL10 C20orf26 XPO1 BRCA1 TMPO CASC5 FANCM BLM HOMER1 TNPO3 CENPL CSPP1 STARD3 C19orf51 MCM5 TSNAX

7,6881 8,6112 11,7537 10,0114 12,7523 6,1506 4,9652 11,4705 9,4043 8,7120 10,5129 9,2843 10,0858 6,9256 10,7557 7,0177 8,1947 10,6040 5,9579 10,7113 8,8823

7,7636 6,5363 11,3658 10,1854 12,8082 7,0900 4,5023 11,6327 10,1497 8,2964 10,5476 9,7492 10,9742 8,0091 10,5156 6,7707 8,5691 10,8267 5,3582 10,9217 9,2489

7,3467 3,5727 11,7798 9,8418 12,1893 8,0711 4,6311 11,4837 9,8770 8,3226 10,7589 9,6840 10,3981 7,1496 10,3636 6,9400 8,4383 10,5427 4,7689 11,2109 8,7630

7,8852 7,0072 11,7550 10,7614 12,4366 9,4115 2,2351 11,8093 10,5791 9,0281 10,0176 9,8293 10,9341 8,0832 10,9373 7,0490 9,7907 11,4615 2,2351 10,8708 9,0138

6,7701 9,2377 11,1950 10,3284 12,2462 9,0090 3,4709 11,2530 9,4522 8,3322 10,0971 8,9780 10,0948 7,2056 10,8576 7,1612 8,8319 11,1694 5,8349 11,0877 8,7321

7,5661 7,2108 11,1680 10,5866 11,5779 11,0076 4,1306 11,1842 9,8449 7,9777 9,6112 9,4743 9,8802 8,1217 10,0608 6,8663 8,8731 11,0584 5,8905 10,6768 8,9600

6,8682 5,8457 11,7261 10,4861 11,9315 9,3496 5,1424 11,0678 9,7947 8,3761 10,1815 9,9204 10,5684 7,2106 10,2684 7,2680 8,5734 10,6202 4,8414 11,7457 9,2395

6,3592 7,4892 11,3770 10,2956 12,2168 8,8531 4,6811 12,1745 9,0565 9,2482 9,9551 9,5170 10,1029 7,4225 10,7361 7,6284 8,5007 10,4275 6,0280 10,8756 9,4239

7,6656 11,7844 11,6386 10,4985 11,7455 9,3062 5,0761 11,9956 10,4121 8,6285 9,5682 9,1023 11,4086 7,6412 10,6874 7,4441 9,3848 11,3245 5,2967 10,6249 9,8556

7,3578 7,6684 11,0959 9,7135 11,7826 9,1299 5,4959 11,1928 9,7330 8,0678 9,4177 8,8832 9,8408 8,1486 10,2224 7,0950 9,0855 11,6769 5,4036 10,8846 8,9518

7,6102 6,7310 11,3305 9,4554 12,0460 9,6573 6,3443 11,2611 9,3976 8,4073 9,7061 8,9630 10,8055 7,3142 10,4549 8,0951 8,1600 10,4976 6,1437 10,9106 9,9085

7,7400 11,4645 12,0889 11,1815 12,5244 7,7319 3,8428 11,7580 10,5866 9,1015 10,2747 9,3436 10,6937 7,8879 10,9532 8,2158 8,8057 10,9322 5,2143 11,5293 9,5494

7,9971 9,9339 12,5105 10,8641 13,0037 9,8437 3,5775 12,3724 11,1807 9,3906 10,1196 9,9629 10,9463 8,2691 10,4937 7,6512 9,6936 11,2285 4,7807 11,2020 8,7148

6,8801 7,1736 11,0540 10,2856 12,6319 10,4591 3,9961 11,7196 10,3405 8,3071 9,5157 9,7442 10,3470 8,2451 10,3162 6,3471 9,0443 11,7563 5,2502 11,1579 8,8004

7,3147 13,5029 12,2720 10,1884 12,3458 11,1416 5,0284 11,8294 10,0129 8,5302 10,2880 9,6308 11,0547 7,9828 10,4460 7,7998 8,6483 10,9820 3,5106 11,0938 9,4545

7,3242 12,7616 11,3287 10,4326 12,7073 11,2666 3,7393 11,2508 9,8533 8,4714 9,2429 9,0233 10,0666 8,0471 10,4723 6,9254 8,5948 10,8133 4,9888 10,4848 9,1587

7,6813 8,1656 10,6126 9,2764 11,7037 10,4842 6,0774 11,4100 9,3432 7,5338 9,2336 8,9455 10,0429 7,3102 9,7745 6,3996 7,7404 11,5476 4,4066 10,3844 9,0002

7,8173 6,9711 10,8292 10,4811 11,6658 7,5309 6,7345 11,2056 9,6826 8,4275 9,9295 8,9685 10,4872 7,5386 10,6264 6,7727 9,2509 10,8690 5,4814 11,2396 8,8364

7,4841 7,3400 12,0170 10,7338 12,9825 9,9764 4,7347 11,5641 9,6304 8,4366 10,3848 9,4400 10,3175 7,5805 10,2762 7,8695 9,0607 10,1643 4,9313 10,8941 9,5486

6,7938 10,8227 11,3917 10,7968 12,2424 8,2612 4,5488 11,2407 9,1838 8,6271 9,6234 8,9413 10,1842 7,4185 10,4941 7,2781 8,8758 10,4920 5,6786 10,8306 9,4153

6,9001 7,8125 11,7130 10,8543 12,8531 9,0719 4,8483 11,4631 10,1358 9,0701 10,1524 9,7843 10,9468 8,9356 10,1953 6,6579 8,8539 10,1618 4,9500 11,2882 9,0945

8,1603 6,3541 11,4085 10,4710 13,3069 7,4497 5,2600 11,4623 9,8754 9,8573 10,1327 9,1985 10,4113 8,1997 11,0228 7,1988 8,9140 10,5942 4,1462 11,0723 9,1692

7,6002 6,6291 11,6029 10,5297 12,5398 9,3717 5,6999 11,4264 9,9244 8,5480 10,6942 9,6347 10,5016 6,0165 11,1299 7,4322 8,1922 9,8887 5,9592 11,5726 8,9324

6,6535 7,0067 11,4594 10,3302 11,5438 9,3659 3,5801 11,2852 9,8439 8,5458 9,8653 9,5619 9,7494 7,3783 10,6777 7,1999 8,5427 10,6134 4,4028 11,2585 9,4482

7,9457 7,7581 12,8645 9,7620 13,4897 11,3027 4,1137 11,8753 10,3251 8,9631 10,6190 9,5934 10,6948 8,4670 10,6420 8,6214 9,1731 11,5236 5,0744 11,4600 9,6125

6,3712 11,1397 11,1324 9,9849 12,0377 9,3588 4,9088 11,4868 9,9940 8,9567 10,3105 9,2522 10,6339 7,8374 9,6292 7,6074 8,6471 10,8432 5,7652 11,4620 9,3141

7,1221 6,1335 11,0307 10,8481 12,1055 7,9822 4,4550 11,3743 10,5971 8,4622 9,2634 9,4292 11,2541 7,7498 10,5268 7,0368 9,4284 11,3834 5,2333 10,9992 9,2357

7,1483 6,4907 11,0073 9,5071 11,3603 11,4681 6,4933 11,4886 8,5639 7,2660 9,6964 9,3049 9,6375 7,7362 9,5105 6,7557 8,3111 10,9296 5,6413 9,7292 9,7082

8,2085 8,2549 11,9973 10,1677 12,9705 10,1838 4,2888 11,9746 10,4757 8,3721 10,5960 10,0959 10,9401 8,1869 10,7362 7,3880 9,7042 11,5055 6,6980 10,5990 8,6944

7,8980 7,6490 12,2896 11,2578 12,7470 7,9950 3,9075 12,1767 11,0064 8,9329 10,6524 9,7734 11,6016 8,3372 11,0387 7,6513 9,6333 11,3393 5,3101 10,9217 9,3254

7,6894 13,4752 11,9369 10,5683 11,9012 9,8900 4,6248 11,4587 10,3569 8,3355 9,9538 8,9539 10,6062 7,4676 10,4336 6,7895 7,2192 11,5375 4,2829 10,9214 8,4577

7,6960 12,5741 11,5881 11,0341 11,7658 8,2366 4,3454 11,5756 9,7170 9,0877 8,9908 8,7869 10,5170 7,3636 10,7908 7,3729 8,8829 10,8497 5,4086 11,7819 10,3147

6,6287 6,8438 10,2280 10,3466 10,8860 11,4978 5,2507 11,3022 9,5055 7,7515 8,3833 9,4773 9,8743 8,2862 10,2216 6,7609 8,7445 11,1378 3,4825 10,8064 8,8555

7,4605 6,1983 11,9266 10,3585 13,2015 9,5171 4,9841 11,3218 9,6309 9,0229 10,2520 9,2080 10,4133 6,0625 10,5076 7,5869 9,0249 9,8420 6,0386 10,9347 9,6400

7,7071 7,1718 12,1497 10,6316 12,8451 9,7862 4,0323 11,7693 10,3626 8,4450 10,5779 9,8667 10,7652 8,2467 10,3490 7,2868 10,0790 11,6163 4,7306 11,3239 8,9960

7,5367 7,7054 11,9025 10,0250 12,0156 8,6827 5,2871 11,5502 9,3410 7,7473 9,8202 9,3862 10,3336 7,3884 10,0923 6,8845 8,2716 10,5826 4,9154 10,0563 9,3309

6,7525 6,1969 11,8097 10,5068 12,8377 7,7680 4,3710 11,7116 10,6645 9,0131 10,7130 9,6610 10,9961 7,5698 11,1473 7,4918 8,8070 10,9425 5,0209 12,2611 8,0456
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pathway name molecules p-value B-H p-value

Hereditary Breast Cancer Signaling BLM,BRCA1,FANCM,CCNB1 2.29E-05 0.001202

Role of BRCA1 in DNA Damage Response BLM,BRCA1,FANCM 0.000102 0.002239

ATM Signaling BLM,BRCA1,CCNB1 0.000174 0.002239

GADD45 Signaling BRCA1,CCNB1 0.000214 0.002239

DNA damage-induced 14-3-3 sigma signaling BRCA1,CCNB1 0.000214 0.002239

Cell Cycle: G2/M DNA Damage Checkpoint Regulation BRCA1,CCNB1 0.001445 0.012589
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