Supplementary Information
“Genomic signatures for predicting survival and adjuvant chemotherapy benefit in patients with non-small-cell lung cancer” 

Multivariate analysis of risk groups identified in Validation Series A using the 160-gene prognostic signature.



Supplementary Table 1: Cox Proportional Hazards regression analysis of Validation Series A. 
	Covariate
	P-value
	Hazard ratio
	95% CI of Hazard ratio

	Age
	0.0054
	1.0338
	1.0100 to 1.0582

	AJCC Stage (II / I)
	0.0295
	1.6307
	1.0524 to 2.5270

	Gender (Male vs Female)
	0.3687
	1.2162
	0.7955 to 1.8595

	Chip= Affy U133 vs Agilent
	0.0003
	3.1683
	1.6921 to 5.9325

	Chip= Affy U95A vs Agilent
	0.125
	1.5543
	0.8873 to 2.7228

	Radiotherapy vs. no treatment
	0.942
	0.9703
	0.4320 to 2.1792

	160.gene.riskgroup (high / low)
	<0.0001
	2.8003
	1.8305 to 4.2837


Demonstration the compatibility of the 160-gene signature with multiple types of classification algorithm 
Multiple gene expression analysis algorithms were used in conjunction with the 160-gene set discovered from multivariate analysis of Training Series A. The following Kaplan Meier curves represent the difference is DSS for Validation Series A patients.
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PAM. P=0.042
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Nearest Mean (aka Nearest Centroid) P=0.024
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1-nearest neighbor. P=0.093
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Linear Discriminant Analysis. P=0.030
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Support Vector Machine. P=0.11
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Principal Component Analysis. P=0.0010


Supplementary Figure 1: Affymetrix-profiled independent Validation Series A patients classified using the 160-gene signature in conjunction with a variety of different classification algorithms. PAM = Predictive Analysis of Microarrays, NC = Nearest Centroid, 1NN = Nearest Neighbor, LDA = linear discriminant analysis, SVM2 = Support Vector Machine, PCA = Principal Component Algorithm (selected as the final method). The full 160 percent-rank gene expression measurements were used to train each algorithm on the full original Training Series and then applied to a 142 patient stage I-II subset of the Validation Series. Log-rank test p-values provided.

Comparison between 160-gene signature and clinical algorithm to predict 5-year DSS
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	AUC
	SE a
	95% CI b 

	160.gene
	0.659
	0.0432
	0.587 to 0.727

	Clinical.Algorithm
	0.640
	0.0431
	0.566 to 0.709


Pairwise comparison of ROC curves
	160.gene ~ Clinical.Algorithm

	Difference between areas 
	0.0196

	Standard Errorc
	0.0620

	95% Confidence Interval
	-0.102 to 0.141 

	z statistic
	0.317

	Significance level
	P = 0.7515


Comparison between 160-gene signature and clinical algorithm to predict 3-year DSS 
Supplementary Figure 2
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	AUC
	SE a
	95% CI b 

	160.gene
	0.732
	0.0462
	0.663 to 0.795

	Clinical.Algorithm
	0.613
	0.0502
	0.539 to 0.684


Pairwise comparison of ROC curves
	160.gene ~ Clinical.Algorithm

	Difference between areas 
	0.119

	Standard Errorc
	0.0736

	95% Confidence Interval
	-0.0251 to 0.264 

	z statistic
	1.619

	Significance level
	P = 0.1054


Comparison between 160-gene signature and clinical algorithm to predict 2-year DSS 
Supplementary Figure 3
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	AUC
	SE a
	95% CI b 

	160.gene
	0.736
	0.0460
	0.667 to 0.797

	Clinical.Algorithm
	0.609
	0.0501
	0.535 to 0.679


Pairwise comparison of ROC curves
	160.gene ~ Clinical.Algorithm

	Difference between areas 
	0.127

	Standard Errorc
	0.0734

	95% Confidence Interval
	-0.0167 to 0.271 

	z statistic
	1.732

	Significance level
	P = 0.0833


37-gene ACT-response signature: Cox Proportional Hazards Regression results

Results of the multivariate Cox Proportional Hazards Regression analysis performed on Validation Series 2 patients as classified by the 37-gene treatment response signature are shown below. 
Supplementary Table 2: Multivariate analysis of predicted responder group

[image: image10.emf]Covariate P-value HR 95% CI

Age 0.01 1.09 1.0229 to 1.1636

Histology="LCUC" 0.69 1.32 0.3295 to 5.3176

Histology="SQCC" 0.01 0.23 0.0807 to 0.6504

Sex="Male" 0.64 0.77 0.2598 to 2.2721

Stage="II" 0.82 0.89 0.3536 to 2.2636

Treatment="OBS" 0.00 4.42 1.6517 to 11.8385


These data show that adjusted for clinical covariate, those patients classified as ACT-responders have a statistically significant difference in DSS that is attributable to receiving OBS alone vs ACT (HR: 4.42, P<0.001). Age and squamous-cell carcinomas are also significantly related to DSS in this series.
Supplementary Table 3: Multivariate analysis of predicted non-responder group 


[image: image11.emf]Covariate P-value HR 95% CI

Age 0.22 1.07 0.9626 to 1.1859

Histology="LCUC" 0.08 4.42 0.8408 to 23.1829

Histology="SQCC" 0.81 0.83 0.1809 to 3.8068

Sex="Male" 0.74 1.35 0.2292 to 8.0068

Stage="II" 0.03 5.03 1.1437 to 22.1453

Treatment="OBS" 0.38 1.81 0.4895 to 6.6735


The analysis of the predicted non-responders from Validation Series 2 shows that treatment type is not significantly associated with DSS (P=0.38). In this series only stage II vs IB is significantly related to outcome (P=0.03)). 

Analysis of multi-gene signatures in paired frozen/FFPE data

Data from a small previously published gene expression dataset of lung tumor tissue preserved in FFPE or by freezing at -80c were analyzed using the 160-gene prognosis signature. The prognostic index of the two tumor specimens and three replicates are shown below.
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Supplementary Figure 4: Comparison of 160-gene signature score for 2 lung cancer specimens (A & B), preserved by snap-freezing or FFPE. Each specimen was processed and hybridized on Affymetrix U133 GeneChips 3 times, resulting in 12 unique genomic profiles. Passing & Bablok regression: no significant deviation from linearity (P>0.01)

Kaplan Meier analysis of untreated lung adenocarcinoma patients stratified by the 37-gene ACT response signature
In order to determine if the 37-gene signature was able to stratify untreated NSCLC patients into outcome groups with different rates of DSS it was applied to the combined series of patients from Training Series A and Validation Series A. The treatment response groups identified did not differ for 5-year DSS, as shown below:
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Figure 5: Kaplan Meier analysis of untreated lung adenocarcinoma patients stratified by the 37-gene ACT-response prediction signature. No difference in outcome is observed between untreated patients with or without the ACT-response molecular profile (P=0.97)
Evaluation of NSCLC prognostic algorithm guidelines
Supplementary Table 4: Guidelines for evaluation of novel prognostic gene expression signatures for lung adenocarcinoma, as proposed by 

	
	Guidelines for prognostic factor studies in NSCLC 
	Application criteria to 160-gene prognostic signature (development methods and results)

	Introduction
	1. Through gene expression profiling, identification of a high-risk subgroup of stage IA NSCLC patients who might benefit from adjuvant chemotherapy.
	Yes. Data from the NIH Directors Challenge used to develop and validate the signature included 1A patients.

	
	2. Through gene expression profiling, further stratification of stage IB NSCLC patients who did not receive chemotherapy to improve adjuvant treatment decisions.
	Yes. Tested in stage 1B patients (untreated). 

· Significant stratification in univariate and multivariate analysis.

	
	3. Through gene expression profiling, identification of stage II NSCLC patients who have low risk of recurrence without chemotherapy.
	Yes. 160-gene signature stratifies stage II patients into high/low risk of lung cancer death. In multivariate analysis, signature is strongest predictor of death in patients with stage II lung cancer (HR: 10.7, P=0.0002), over age, size and gender.

(Kaplan Meier, log rank test p-value 0.028, univariate HR: 2.28)

	Data collection and reporting
	1. Patient selection and sample size should be carefully planned based on the intended use of the prognostic signature to be developed.
	Yes – selection of genomic data restricted to untreated, lung adenocarcinoma patients used. Training and validation series size exceeds previously published studies.

	
	2. Characteristics of the study patients, how they were selected, and inclusion/exclusion criteria should be fully explained.
	Yes – available in original study publications and can be compiled for new publication.

	
	3. Data on treatment and all standard risk factors for the patients in the study should be available and reported.
	Yes – clinical summary table and per-patient line data available. Exact tumor size not published for most studies, however staging system reflects size groups (1A/B, 2A/B). All samples were adenocarcinoma type. Other subtypes of NSCLC excluded. 

	
	4. Adequate description of the protocols for procurement of tissues and gene expression assays should be provided.
	Yes – all tissues fresh-frozen tissue biopsies, processed using standard Affymetrix or Agilent protocols.

	
	5. All raw data should be made publicly available.
	Yes – all data downloaded from NCBI geo or institute website. Raw data files re-processed for ChipDX analysis.

	
	6. If reusing data collected for a previous study, strict care must be taken to ensure that it meets the objectives of the new study.
	Yes – studies used were originally conceived to develop prognostic signatures or investigate relationship between expression, mutations and/or outcome.

	
	7. When the endpoint is time to death or recurrence, data should not be binary transformed.
	Yes – length of survival and disease-specific death used to evaluate prognostic signatures. 

	Statistical analysis and presentation of results
	2. Full details of the analysis method must be provided, including normalization procedures, gene filtering methods, variable selection and model building technique(s), handling of missing data, any cutoffs used, and rationale behind the cutoffs.
	Yes – Normalization method, gene filtering & model building methodology fully described. 

· Individual gene expression measurements <50 intensity units excluded from all samples

· Genes with >10% excluded/missing values across dataset removed from analysis (~6k remaining)

· Data median centered to Affymetrix Housekeeping gene set

· Meta-gene algorithm used, as previously published for colon and breast cancer. 

· 10-fold cross validation performed on training series

	
	3. To demonstrate robustness of the signature, it must be validated on at least one completely independent dataset.
	· Yes – Signature validated on dataset that was completely independent to series of lung cancer patients. Patients were treated at different institutes and profiled on different microarray types. Expect results to improve if consistent microarray platform were to be used.   

	
	4. Resubstitution statistics for the training should not be presented.
	Yes – only independent validation series analysis data used to evaluate prognostic significance of the 160-gene signature.

	
	5. To demonstrate medical utility for the new signature, the minimal set of results that need to be shown for all validation data separately for stages IA, IB, and II are: 
	Yes. 

· Although NB. 160-gene signature is superior to stratification by 1A/1B (i.e. size)

· If applied to 1A only: N=99, HR=1.8, P=0.16

· If include cross-validated predictions of 1A pts from training series:  N=207, HR=1.6, P0.11

· 1b only: HR: HR: 2.7, P=0.0001

· Stage 2: See above



	
	(a) Kaplan–Meier plots showing the risk stratification using the new signature. This requires the specification of a cutoff for defining the high- and low-risk groups, which should be fully specified using the training set data alone. 
	Yes – threshold for prognostic index set based on cross validation analysis of training series only.  The classification threshold was set based on the 60th percentile of prognostic indices generated during the cross validation analysis of the training series (see heatmap).



	
	(b) Positive predictive value, negative predictive values, and receiver operating characteristic curves to test whether the new signature is a statistically significantly better predictor of survival than a combination of age and other standard risk factors. Hazard ratios and regression coefficients from multivariable analysis or their P values are insufficient in this regard.
	Yes – signature is compared to clinical prognostic model comprised of age and tumor size. ROC, PPV, NPV calculated.

Results of the 160-gene classifier for straification of stage 1 patients was compared to stratification based on staging (1a vs 1b) and also a regression model of stage and age. 
ROC analysis revealed the 160-gene classifer to the strongest predictor of outcome in stage 1 patients, particularly for identifying patients most likely to die from lung cancer within 24 months of diagnosis.



	
	6. Full details of the final prognostic model(s) should be reported so that others can use it to classify patients in independent datasets.
	Upon IP protection, full details of the model will be provided. Fellow researchers can apply the model to genomic data via www.ChipDX.com at no cost. ChipDX is also keen to participate in further validation/comparison studies, so encourages contact from interested parties.

	
	 The utility of the new signature as compared with standard risk factors must be clearly addressed including the limitations of the study.


	1. Utility of the signature appears to outperform current prognostic models for early stage lung adenocarcinoma, especially at 24-months follow-up. This information could be useful in identifying early-stage patients at high risk of death from lung cancer, allowing clinicians to consider more aggressive treatment or monitoring regimens.

2. Limitations of the study include use of multiple microarray platforms for samples in the independent validation series.  The Affymetrix 95A GeneChip and custom Agilent chip used for some patient did not contain the full 160 genes present in the complete prognostic model (~130/160 each).

3. Signature has not been tested on other subtype of NSCLC

Signature has been developed from frozen tissue – needs to be validated in RNA-retain or FFPE preserved specimens.


Gene tables
Supplementary Table 5: Annotated 160-gene prognostic gene set. P-values indicate the significance of each gene’s association with survival over and above the covariates of age, stage, gender, grade and smoking history.
	UniGene Symbol
	 Cox regression P-value
	Affymetrix ProbeSet ID
	Full gene name

	A2M
	0.000278
	217757_at
	alpha-2-macroglobulin

	AKAP13
	0.000439
	221718_s_at
	A kinase (PRKA) anchor protein 13

	ALDH18A1
	0.000191
	217791_s_at
	aldehyde dehydrogenase 18 family, member A1

	ARHGDIB
	6.5E-06
	201288_at
	Rho GDP dissociation inhibitor (GDI) beta

	ARHGEF1
	0.000578
	203055_s_at
	Rho guanine nucleotide exchange factor (GEF) 1

	ATXN1
	0.000559
	203232_s_at
	ataxin 1

	BAT2L2
	0.000931
	211946_s_at
	HLA-B associated transcript 2-like 2

	BCAM
	5.71E-05
	40093_at
	basal cell adhesion molecule (Lutheran blood group)

	BPTF
	0.000553
	207186_s_at
	bromodomain PHD finger transcription factor

	BSDC1
	0.000002
	218004_at
	BSD domain containing 1

	BUB3
	0.000242
	201457_x_at
	budding uninhibited by benzimidazoles 3 homolog (yeast)

	C1orf63
	0.000309
	209007_s_at
	chromosome 1 open reading frame 63

	C2orf47
	0.00043
	219176_at
	chromosome 2 open reading frame 47

	CAST
	0.000913
	212586_at
	calpastatin

	CD47
	0.000351
	213857_s_at
	CD47 molecule

	CDC42
	0.00045
	208727_s_at
	cell division cycle 42 (GTP binding protein, 25kDa)

	CDC42BPA
	0.000339
	214464_at
	CDC42 binding protein kinase alpha (DMPK-like)

	CELF1
	0.000168
	221743_at
	CUGBP, Elav-like family member 1

	CFLAR
	0.000316
	209939_x_at
	CASP8 and FADD-like apoptosis regulator

	CHD9
	0.000167
	212616_at
	chromodomain helicase DNA binding protein 9

	CIAO1
	0.000121
	203536_s_at
	cytosolic iron-sulfur protein assembly 1 homolog (S. cerevisiae)

	CKS1B
	1.92E-05
	201897_s_at
	CDC28 protein kinase regulatory subunit 1B

	CKS2
	3.03E-05
	204170_s_at
	CDC28 protein kinase regulatory subunit 2

	CLEC16A
	0.000216
	212786_at
	C-type lectin domain family 16, member A

	COX7A2
	0.000144
	201597_at
	cytochrome c oxidase subunit VIIa polypeptide 2 (liver)

	COX7A2L
	1.72E-05
	201256_at
	cytochrome c oxidase subunit VIIa polypeptide 2 like

	CSRP1
	0.000125
	200621_at
	cysteine and glycine-rich protein 1

	CYLD
	0.000371
	213295_at
	cylindromatosis (turban tumor syndrome)

	DAD1
	0.000047
	200046_at
	defender against cell death 1

	DGKA
	0.000277
	203385_at
	diacylglycerol kinase, alpha 80kDa

	DUSP6
	2.52E-05
	208891_at
	dual specificity phosphatase 6

	ECHDC2
	0.00027
	218552_at
	enoyl Coenzyme A hydratase domain containing 2

	ECM1
	3.27E-05
	209365_s_at
	extracellular matrix protein 1

	EIF4A3
	3E-07
	201303_at
	eukaryotic translation initiation factor 4A3

	ENTPD1
	0.00017
	209473_at
	ectonucleoside triphosphate diphosphohydrolase 1

	EZH1
	0.00059
	32259_at
	enhancer of zeste homolog 1 (Drosophila)

	FAM117A
	1E-07
	221249_s_at
	family with sequence similarity 117, member A

	FAM128B
	0.000713
	212995_x_at
	family with sequence similarity 128, member B

	FAM164A
	0.000636
	205308_at
	family with sequence similarity 164, member A

	FILIP1L
	0.000428
	204135_at
	filamin A interacting protein 1-like

	GGT1
	0.000634
	211417_x_at
	gamma-glutamyltransferase 1

	GLG1
	0.000424
	214730_s_at
	golgi glycoprotein 1

	GLRX5
	0.000189
	221932_s_at
	glutaredoxin 5

	GLS
	0.000824
	221510_s_at
	glutaminase

	GOLGA8A
	0.000574
	208798_x_at
	golgin A8 family, member A

	GON4L
	0.000111
	218873_at
	gon-4-like (C. elegans)

	GSTM1
	0.000756
	215333_x_at
	glutathione S-transferase mu 1

	GTPBP6
	0.000551
	203314_at
	GTP binding protein 6 (putative)

	GUCY1A3
	0.000399
	221942_s_at
	guanylate cyclase 1, soluble, alpha 3

	H2AFZ
	0.000057
	213911_s_at
	H2A histone family, member Z

	HCCS
	0.00021
	203746_s_at
	holocytochrome c synthase (cytochrome c heme-lyase)

	HCLS1
	0.000338
	202957_at
	hematopoietic cell-specific Lyn substrate 1

	HMGB1
	0.000633
	214938_x_at
	high-mobility group box 1

	HMHA1
	0.000702
	212873_at
	histocompatibility (minor) HA-1

	HSPG2
	0.000187
	201655_s_at
	heparan sulfate proteoglycan 2

	HTATIP2
	0.000387
	209448_at
	HIV-1 Tat interactive protein 2, 30kDa

	IKBKB
	0.000821
	209341_s_at
	inhibitor of kappa light polypeptide gene enhancer in B-cells, kinase beta

	KIAA0101
	1.1E-06
	202503_s_at
	KIAA0101

	LDLRAP1
	0.000418
	57082_at
	low density lipoprotein receptor adaptor protein 1

	LMBR1L
	0.000225
	220036_s_at
	limb region 1 homolog (mouse)-like

	LOC339047
	0.000359
	221501_x_at
	hypothetical protein LOC339047

	LOC399491
	0.000176
	214035_x_at
	GPS, PLAT and transmembrane domain-containing protein

	LPP
	4.3E-06
	202822_at
	LIM domain containing preferred translocation partner in lipoma

	LRRFIP1
	3.94E-05
	211452_x_at
	leucine rich repeat (in FLII) interacting protein 1

	LSM4
	0.000193
	202737_s_at
	LSM4 homolog, U6 small nuclear RNA associated (S. cerevisiae)

	LTBR
	0.000984
	203005_at
	lymphotoxin beta receptor (TNFR superfamily, member 3)

	LUC7L3
	0.00068
	203804_s_at
	LUC7-like 3 (S. cerevisiae)

	MACF1
	0.000645
	208634_s_at
	microtubule-actin crosslinking factor 1

	MAPKAPK2
	6.62E-05
	201460_at
	mitogen-activated protein kinase-activated protein kinase 2

	MBNL1
	0.000392
	201152_s_at
	muscleblind-like (Drosophila)

	MCM2
	0.000123
	202107_s_at
	minichromosome maintenance complex component 2

	MCM6
	7.95E-05
	201930_at
	minichromosome maintenance complex component 6

	MEF2C
	0.000613
	209199_s_at
	myocyte enhancer factor 2C

	MID1IP1
	0.000349
	218251_at
	MID1 interacting protein 1 (gastrulation specific G12 homolog (zebrafish))

	MKNK1
	0.000533
	209467_s_at
	MAP kinase interacting serine/threonine kinase 1

	MNT
	0.000398
	204206_at
	MAX binding protein

	MRPL9
	1.42E-05
	209609_s_at
	mitochondrial ribosomal protein L9

	MTSS1
	0.000506
	203037_s_at
	metastasis suppressor 1

	MYCBP2
	0.000508
	201960_s_at
	MYC binding protein 2

	MYLK
	0.000623
	202555_s_at
	myosin light chain kinase

	N4BP2L2
	4.59E-05
	221899_at
	NEDD4 binding protein 2-like 2

	NDUFA8
	0.000903
	218160_at
	NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, 8, 19kDa

	NFYB
	0.000492
	218127_at
	nuclear transcription factor Y, beta

	NOD1
	0.000737
	221073_s_at
	nucleotide-binding oligomerization domain containing 1

	NPIP
	0.000736
	204538_x_at
	nuclear pore complex interacting protein

	NPM1
	0.000594
	200063_s_at
	nucleophosmin (nucleolar phosphoprotein B23, numatrin)

	NR3C1
	0.000873
	201865_x_at
	nuclear receptor subfamily 3, group C, member 1 (glucocorticoid receptor)

	NUDT21
	0.000777
	202697_at
	nudix (nucleoside diphosphate linked moiety X)-type motif 21

	OGT
	0.00042
	209240_at
	O-linked N-acetylglucosamine (GlcNAc) transferase (UDP-N-acetylglucosamine:polypeptide-N-acetylglucosaminyl transferase)

	PABPN1
	0.000866
	201544_x_at
	poly(A) binding protein, nuclear 1

	PARP4
	0.000455
	202239_at
	poly (ADP-ribose) polymerase family, member 4

	PCMT1
	0.000731
	205202_at
	protein-L-isoaspartate (D-aspartate) O-methyltransferase

	PCNA
	0.00022
	201202_at
	proliferating cell nuclear antigen

	PEBP1
	0.000148
	211941_s_at
	phosphatidylethanolamine binding protein 1

	PGAM1
	0.000519
	200886_s_at
	phosphoglycerate mutase 1 (brain)

	PGK1
	9.19E-05
	200738_s_at
	phosphoglycerate kinase 1

	PI4KA
	0.000584
	207081_s_at
	phosphatidylinositol 4-kinase, catalytic, alpha

	PIK3R1
	0.000135
	212239_at
	phosphoinositide-3-kinase, regulatory subunit 1 (alpha)

	PPIG
	0.000348
	208994_s_at
	peptidylprolyl isomerase G (cyclophilin G)

	PRDM2
	0.000516
	203057_s_at
	PR domain containing 2, with ZNF domain

	PRPF4
	0.000622
	209161_at
	PRP4 pre-mRNA processing factor 4 homolog (yeast)

	PSMB5
	2.58E-05
	208799_at
	proteasome (prosome, macropain) subunit, beta type, 5

	PSMB7
	0.000515
	200786_at
	proteasome (prosome, macropain) subunit, beta type, 7

	PTP4A1
	0.000105
	200732_s_at
	protein tyrosine phosphatase type IVA, member 1

	PTP4A2
	0.000957
	208616_s_at
	protein tyrosine phosphatase type IVA, member 2

	PTPRC
	0.000322
	212587_s_at
	protein tyrosine phosphatase, receptor type, C

	PTPRO
	0.000506
	211600_at
	protein tyrosine phosphatase, receptor type, O

	PURA
	0.000236
	204020_at
	purine-rich element binding protein A

	RALGDS
	0.00021
	209050_s_at
	ral guanine nucleotide dissociation stimulator

	RBPJ
	7.16E-05
	211974_x_at
	recombination signal binding protein for immunoglobulin kappa J region

	REEP5
	0.000604
	208872_s_at
	receptor accessory protein 5

	RFTN1
	0.000025
	212646_at
	raftlin, lipid raft linker 1

	RHBDF1
	0.000251
	218686_s_at
	rhomboid 5 homolog 1 (Drosophila)

	RHOT2
	0.000858
	65770_at
	ras homolog gene family, member T2

	RPL10
	0.000694
	200725_x_at
	ribosomal protein L10

	SEC62
	0.000197
	208943_s_at
	SEC62 homolog (S. cerevisiae)

	SF3A3
	0.00015
	203818_s_at
	splicing factor 3a, subunit 3, 60kDa

	SF3B2
	5E-07
	200619_at
	splicing factor 3b, subunit 2, 145kDa

	SFPQ
	0.000605
	201586_s_at
	splicing factor proline/glutamine-rich (polypyrimidine tract binding protein associated)

	SFRS16
	0.000185
	204978_at
	splicing factor, arginine/serine-rich 16

	SFRS2IP
	0.000391
	213850_s_at
	splicing factor, arginine/serine-rich 2, interacting protein

	SFRS7
	0.000356
	214141_x_at
	splicing factor, arginine/serine-rich 7, 35kDa

	SKP1
	6.91E-05
	200718_s_at
	S-phase kinase-associated protein 1

	SLC25A16
	0.000696
	210686_x_at
	solute carrier family 25 (mitochondrial carrier; Graves disease autoantigen), member 16

	SLC25A36
	0.000142
	201919_at
	solute carrier family 25, member 36

	SLC5A3
	4.39E-05
	212944_at
	solute carrier family 5 (sodium/myo-inositol cotransporter), member 3

	SMARCC2
	0.000415
	201320_at
	SWI/SNF related, matrix associated, actin dependent regulator of chromatin, subfamily c, member 2

	SNRPB
	0.000101
	213175_s_at
	small nuclear ribonucleoprotein polypeptides B and B1

	SON
	0.000237
	214988_s_at
	SON DNA binding protein

	SPCS3
	0.00099
	221844_x_at
	signal peptidase complex subunit 3 homolog (S. cerevisiae)

	SPEN
	0.000494
	201997_s_at
	spen homolog, transcriptional regulator (Drosophila)

	SPG7
	0.000592
	214494_s_at
	spastic paraplegia 7 (pure and complicated autosomal recessive)

	SPSB3
	0.000137
	46256_at
	splA/ryanodine receptor domain and SOCS box containing 3

	SRRM2
	0.000352
	208610_s_at
	serine/arginine repetitive matrix 2

	STX12
	0.000471
	212112_s_at
	syntaxin 12

	SYF2
	0.000338
	202553_s_at
	SYF2 homolog, RNA splicing factor (S. cerevisiae)

	SYNRG
	0.0007
	221937_at
	synergin, gamma

	TCF25
	0.000377
	221495_s_at
	transcription factor 25 (basic helix-loop-helix)

	TCF4
	0.000268
	212386_at
	transcription factor 4

	TERF2IP
	1.85E-05
	201174_s_at
	telomeric repeat binding factor 2, interacting protein

	TIMM23
	0.000331
	218118_s_at
	translocase of inner mitochondrial membrane 23 homolog (yeast)

	TMX2
	0.000853
	201175_at
	thioredoxin-related transmembrane protein 2

	TRADD
	0.000818
	1729_at
	TNFRSF1A-associated via death domain

	TRIM14
	0.000277
	203147_s_at
	tripartite motif-containing 14

	TRIM32
	0.000994
	203846_at
	tripartite motif-containing 32

	TRIM33
	2.47E-05
	210266_s_at
	tripartite motif-containing 33

	TSC22D3
	0.000621
	208763_s_at
	TSC22 domain family, member 3

	TSPAN4
	6.27E-05
	209263_x_at
	tetraspanin 4

	TSPYL2
	0.000896
	218012_at
	TSPY-like 2

	TXNIP
	0.000907
	201010_s_at
	thioredoxin interacting protein

	UBE2C
	0.000667
	202954_at
	ubiquitin-conjugating enzyme E2C

	UBL3
	0.000773
	201535_at
	ubiquitin-like 3

	USP34
	0.000814
	207365_x_at
	ubiquitin specific peptidase 34

	USP48
	2.24E-05
	220079_s_at
	ubiquitin specific peptidase 48

	USP7
	0.000808
	201499_s_at
	ubiquitin specific peptidase 7 (herpes virus-associated)

	WNK1
	0.000303
	211994_at
	WNK lysine deficient protein kinase 1

	XPNPEP1
	0.000998
	209045_at
	X-prolyl aminopeptidase (aminopeptidase P) 1, soluble

	ZNF266
	0.0005
	214686_at
	zinc finger protein 266

	ZNF500
	0.000791
	213639_s_at
	zinc finger protein 500

	ZRSR2
	0.000515
	208174_x_at
	zinc finger (CCCH type), RNA-binding motif and serine/arginine rich 2


Supplementary Table 6: Annotated list of genes used to predict ACT benefit in NSCLC. P-value reflects significance of gene expression pattern to outcome in ACT-treated patients, independent to age, gender, stage, smoking history and 160-gene prognosis score 

	UniGene Symbol
	Cox regression P-value
	Affymetrix ProbeSet ID
	Gene Name

	ABL2
	0.0008467
	206411_s_at
	v-abl Abelson murine leukemia viral oncogene homolog 2 (arg, Abelson-related gene)

	ACYP2
	0.0007803
	206833_s_at
	acylphosphatase 2, muscle type

	ANKRD57
	0.0000767
	219496_at
	ankyrin repeat domain 57

	APH1B
	0.0005189
	221036_s_at
	anterior pharynx defective 1 homolog B (C. elegans)

	ARNTL2
	0.0000575
	220658_s_at
	aryl hydrocarbon receptor nuclear translocator-like 2

	ASAP2
	0.0004048
	206414_s_at
	ArfGAP with SH3 domain, ankyrin repeat and PH domain 2

	BACH2
	0.0001448
	221234_s_at
	BTB and CNC homology 1, basic leucine zipper transcription factor 2

	C20orf111
	0.0007324
	209020_at
	chromosome 20 open reading frame 111

	CASP9
	0.0003883
	210775_x_at
	caspase 9, apoptosis-related cysteine peptidase

	COBL
	0.0008898
	213050_at
	cordon-bleu homolog (mouse)

	COX4I1
	0.0009066
	202698_x_at
	cytochrome c oxidase subunit IV isoform 1

	CRIM1
	0.0003722
	202551_s_at
	cysteine rich transmembrane BMP regulator 1 (chordin-like)

	CTNNA1
	0.0009938
	210844_x_at
	catenin (cadherin-associated protein), alpha 1, 102kDa

	DHX16
	0.0004141
	203694_s_at
	DEAH (Asp-Glu-Ala-His) box polypeptide 16

	DNAJC24
	0.0009609
	213853_at
	DnaJ (Hsp40) homolog, subfamily C, member 24

	DUSP22
	0.0007801
	218845_at
	dual specificity phosphatase 22

	ELF2
	0.0007314
	203822_s_at
	E74-like factor 2 (ets domain transcription factor)

	FA2H
	0.0007887
	219429_at
	fatty acid 2-hydroxylase

	FZD4
	0.0007849
	218665_at
	frizzled homolog 4 (Drosophila)

	HAS2
	0.0004209
	206432_at
	hyaluronan synthase 2

	KIAA0427
	0.0001162
	204303_s_at
	KIAA0427

	LARGE
	0.0009219
	215543_s_at
	like-glycosyltransferase

	LYN
	0.0005255
	210754_s_at
	v-yes-1 Yamaguchi sarcoma viral related oncogene homolog

	MTCP1
	0.0004813
	205106_at
	mature T-cell proliferation 1

	NOVA2
	0.0000115
	206477_s_at
	neuro-oncological ventral antigen 2

	PCYT1B
	0.0006394
	210456_at
	phosphate cytidylyltransferase 1, choline, beta

	PSMG1
	0.0004087
	203405_at
	proteasome (prosome, macropain) assembly chaperone 1

	SEMA3F
	0.0004552
	35666_at
	sema domain, immunoglobulin domain (Ig), short basic domain, secreted, (semaphorin) 3F

	SLC17A1
	0.0000778
	206872_at
	solute carrier family 17 (sodium phosphate), member 1

	SLC2A1
	0.0007074
	201250_s_at
	solute carrier family 2 (facilitated glucose transporter), member 1

	SLC2A5
	0.0005819
	204429_s_at
	solute carrier family 2 (facilitated glucose/fructose transporter), member 5

	SMOX
	0.0003298
	210357_s_at
	spermine oxidase

	SPSB3
	0.0004097
	46256_at
	splA/ryanodine receptor domain and SOCS box containing 3

	TBX2
	0.0009767
	40560_at
	T-box 2

	TRIM29
	0.00091
	202504_at
	tripartite motif-containing 29

	TSPAN1
	0.0003499
	209114_at
	tetraspanin 1

	ZNF395
	0.0003799
	218149_s_at
	zinc finger protein 395
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