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Supplementary figure legends

Figure S1. Distribution of Jaccard indexes comparing protein identifications from
replica and non-replica samples.

Figure S2. Increase in the number of proteins (black bars) and protein encoding genes
(grey bars) identified as sample size increase.

Figure S3. Principal component analysis using spectral count values from all abundant
proteins. A) Annotated based on patients’ lung cancer status as indicated in the legend.
Black symbols indicate patients who died within the two years of follow-up. B)
Annotated based on patients’ lung cancer staging. Black symbols indicate patients who
died within the two years of follow-up. C) Annotated based on patients’ gender. D)
Annotated based on patients’ smoking status.

Figure S4. Comparison of ratios obtained from VEMS and MaxQuant analysis for
biomarkers found significant regulated for non-lung cancer versus lung cancer by both
software.

Figure S5. Heatmap of significant regulated proteins based on iBAQ values obtained
from VEMS and MaxQuant. Left bar depicts lung cancer cases (red) versus non lung
cancer controls (green).

Figure S6. Boxplot of iBAQ expression values for all significant regulated proteins
between cases and controls in the consensus list. Barplot titles includes gene name, P
value correct for multiple testing, M log2 fold ratio and N the sample size.

Figure S7. Boxplot of iBAQ expression values for all significant regulated proteins
between cases and controls factored on histology groups. Barplot titles includes gene
name, P value correct for multiple testing, M log2 fold ratio and N sample size. The
indicated P values results from comparing cases and controls.

Figure S8. Heatmap of protein biomarkers identified exclusively in lung cancer
samples. The ten most significantly functional enriched KEGG pathways are indicated
in the top of the heatmap where a black bars depicts which functional categories the
protein belong.

Figure S9. Heatmap of peptide mziXIC values for most abundant peptides. "Yes" and
"No" indicates the patients status with respect to lung cancer. Two sub clusters are
highlighted with only lung cancer (light red) and non-lung cancer (light green).

Figure S10. Significantly enriched GO terms within the cellular component category
(CC) for all identified proteins across all patient samples. The heatmap depicts the log2
number of proteins identified in different cellular component categories across patient
samples.



Figure S11. Significantly enriched GO terms within the cellular component (CC)
category for proteins in the consensus list across all patient samples. The heatmap
depicts the log2 number of proteins in consensus list and in different cellular component
categories across patient samples.

Figure S12. Significantly enriched GO terms within the molecular function (MF)
category for all identified proteins across all patient samples. The heatmap depicts the
log2 number of proteins identified in different molecular function categories across
patient samples.

Figure S13. Significantly enriched GO terms within the molecular function (MF)
category for proteins in the consensus list across all patient samples. The heatmap
depicts the log2 number of proteins in consensus list and in different functional
molecular function categories across patient samples.

Figure S14. Significantly enriched GO terms within the biological process (BP)
category for all identified proteins across all patient samples. The heatmap depicts the
log2 number of proteins identified in different biological process categories across
patient samples.

Figure S15. Significantly enriched GO terms within the biological process category
(BP) for proteins in the consensus list across all patient samples. The heatmap depicts
the log2 number of proteins in consensus list and in different biological process
categories across patient samples.

Figure S16. Boxplot factored on lung cancer versus non-lung cancer cases of total
spectral counts for all identified proteins annotated as “extracellular vesicular
exosome”.

Figure S17. Venn diagram comparing identified proteins in five major cellular
component categories.

Figure S18. Barplot of mean log2(iBAQ+1) for proteins specific for one of the major
cellular component category in Figure S15. The numbers of the bars indicates the
number of specific proteins for each of the major cellular component categories that
were utilized for the calculation of mean log2(iBAQ+1) values.

Figure S19. GO enrichment analysis (biological process) of all identified proteins (A)
and significant regulated proteins between cases and controls (B). The y-axis indicates
the number of proteins in each biological process category for all identified proteins and
for the significantly regulated proteins. The numbers on top of the columns indicates the
number of proteins in each category in total.

Figure S20. Reproducibility of VEMS/MaxQuant consensus lung cancer biomarkers in
other OMICs lung cancer studies published in the literature. The proposed genes are



order with the genes reproduced most times in the top. The heatmap depicts down-
regulated in green, up-regulated in red and non-significant or not detected in blue.

Figure S21. Boxplot comparing iBAQ expression of CD molecules from human
leucocyte in non-lung cancer versus lung cancer (http://www.hcdm.org). The iBAQ
expression values were compared by a Wilcox test. N indicates the number of markers
that were identified by MS for the specific Leucocyte.



Distribution of Jaccard indexes
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Figure S4

MaxQuant

Comparisons of ratios obtained from VEMS and MaxQuant
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SUMO-activating enzyme subunit 1
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26S proteasome non—-ATPase regulatory subunit 5
PSMD5, P=0.0349, M= 1.33, N= 83

©o _] H
— °
1
< _] 1
— \ 1
PR 1
N - [
S Al
o _| - -“
— "
L
|
0 — .
1
© e
I I I I I
éo 406

Cytochrome b—c1 complex subunit 2, mitochondrial
UQCRC2, P=0.0349, M= 1.04, N= 83
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Spectral counts for “extracellular vesicular exosome”
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iIBAQ for proteins specific for a subcellular localization

RN
N
|

134

N
o

Mean log2(iBAQ+1)
(0 0]

Figure S18


rune
Text Box
Figure S18


B

Enriched biological process for all identifications Enriched biological process for 133 significant regulated proteins

>

140] 2 20 ]
<
(75}
S 120
—
®© _
o 15
< 100 5
= © ©
(e >
o I
S _
= 80
()]
]
o _
a 60
Y
O
[ Yo
[o0]
()] 407 ~
o] 0
O T e QS & 9D o % A ¥ QL (‘\\
P RN o 2 P o F S pe
RIS s i oo‘?‘ oc?’ oc?’ & ooe’\cﬁ & c‘,\\ (\e’ S § & S o° <
CRLELLELELCLESLCNC o S D L
FFTT T T T T H TR0 %L DTS S
RN NA N X ° )
SN e N N O S NS Fho” & B & ©
RO P TP PP P F NPV D O
P & S R & & P PP @ FUE S & F
e, ) & N0 e L ) ARSI GO
o © B EETTE "o N E @ L
W P P LFSE TS
& O & < (“Q- $ 2 SHIENS & &
N & FTELE NS
N ™ N & F P @ N &
® © SRR LN R
& & ¥
¢ AN &
N 0q " >
\\\) Q,'\' ) b@ ‘O\Q
& 06\ “@\\ R
£° < N
@ \)6 9
Q o >
G_,Q) ®<\ @
@ I~ Q@
bQ ‘\Q)"‘ (‘\\
N &
& ;\}O Q
(o(o NS bQJQ
& & oY
O Q)% N2
@ O &
A &
LA Q& VQ(\
o S
& &
IS; R
O )
3¢ 1
Qo ¥
L N
© R
S N
3 &

Figure S19


rune
Text Box
Figure S19


MCP-2012-Kikuchi-916-932 2

NatureMedicine-2007-Spira-361-366 1
JThoracOncol-2014-Uribarri-1504-12 1

Figure S20

JProteomics-2016-Ortea-106-14 1
JProteomics-2016-Ortea-106-14 2

PL0S One-2012-Liu-7-€51748 1

MCP-2012-Kikuchi-916-932 1

JProteomics-2013-Pastor-227-237.pdf 1

Jproteomics-2011-Luo-528-538 1

JProteomeRes-2016-Hu-477-86 1
JProteomeRes-2015-Kim-1412-19 1

ExpMolMed-2008-Kim-709-720 1

RespirMed-2014-Zhou-1670-6 1
PLOSONE-2015-Stewart-€0142162 1
PatholOncolRes-2008-Kullmann-481-3 1

Oncotarget-2016-Tenzer-14857-70 1
OncolRes-2007-Carpagnano-375-81 1
MolCellProteomics-2016-Hsu-2396-410 1

LungCancer-2015-Kobayashi-342-5 1
LungCancer-2010-Gessner-177-184 1

LungCancer-2006-Chen-95-102 1

JProteomics-2016-Kim-36-43 1
JproteomeRes-2015-Wu-3039-50 1
JproteomeRes-2009-Wang-4428-4440 1

JBreathRes-2014-Brussino-027110 1

JBreathRes-2013-Zou-047101 1

IntJBiolMarkers-2002-Carpagnano-141-5 1

BMCCancer-2011-Carpagnano-226 1

calProteomics-2015-Birse-12-18 1

Li-2014-Nature-PDX 1

Carvalho et al

Li-2014-Nature-Tumor 1

CancerGenomicsProteomics-2015-Almatroodi-39-48 1

-1

Glutathione S-transferase P,GSTP1

Haptoglobin,HP

Complement C4-A,C4A

Isoleucine--tRNA ligase, cytoplasmic,ARS

Fructose-1,6-bisphosphatase 1,FBP1

Annexin A3 ANXA3

268 protease regulatory subunit 10B,PSMC6

265 protease regulatory subunit 8,PSMC5
ot fructose-6. i

GFPT1

408 ribosomal protein S15,RPS15
Splicing factor 3B subunit 2,SF382
Exportin-1,XPO1
Serine/threonine-protein phosphatase PP1-gamma,PPP1CC
Dynamin-1-like protein,DNM1L
Nuclear protein localization protein 4 homolog,NPLOC4
Synaptic vesicle membrane protein VAT-1,VAT1
Small nuclear ribonucleoprotein Sm D1,SNRPD1
ATP-dependent RNA helicase A,DHX9
UPF0553 protein C9orf64,COorf64
Eukaryotic translation initiation factor 5,EIF5
265 proteasome non-ATPase regulatory subunit 1,PSMD1
Protein AMBPAMBP
Liver carboxylesterase 1,CES1
Lysozyme C,LYZ
Protein transport protein Sec23A,SEC23A
DNA-directed RNA polymerases |, Il, and Il subunit RPABC3,POLR2H
Neutrophil gelatinase-associated lipocalin (NGAL),LCN2
Protein-glut g 2TGM2
Serum amyloid A-2 protein, SAA2
Leucine-rich alpha-2-glycoprotein LRG1
Dual specificity mitogen-activated protein kinase kinase 1,MAP2K1
Erythrocyte band 7 integral membrane protein, STOM
Flavin reductase,BLVRB
Bifunctional purine biosynthesis protein PURH,ATIC
Platelet basic protein,PPBP
Cathepsin D,CTSD
Carbonic anhydrase 1,CA1
268 proteasome non-ATPase regulatory subunit 12,PSMD12
Annexin A5 ANXAS
Lactotransferrin,LTF
Cytosol aminopeptidase,LAP3
Carbonic anhydrase 2,CA2
BP! fold-containing family B member 1,BPIFB1
Moesin,MSN
Mucin-1,MUC1
Cathepsin S,CTSS
nuclease d taini
Alpha-1-antichymotrypsin (ACT), SERPINA3
Vimentin,VIM
Cathepsin G,CTSG
Prosaposin, PSAP
Plastin-2,LCP1
408 ribosomal protein S20,RPS20
Tryptophan-—tRNA ligase, cytoplasmic, WARS
Annexin A2, ANXA2
Epididymal secretory protein E1,NPC2

protein 1,SND1


rune
Text Box
Figure S20


6
0.214

T.cell N=

P(Wilcox)

oo

_
90+99

_
90+99

_
90+9Y

_
90+°¢

_
90+9¢

_
90+91

_
00+90

Yes

No

Figure S21


rune
Text Box
Figure S21


5
0.519

B.cell N=

P(Wilcox)

_
90+99

_
90+99

_
90+9Y

_ _
90+9¢ 90+9¢

_
90+91

_
00+20

Yes

No


rune
Text Box
Figure S21


3

0.191

Denditric.cell N

P(Wilcox)

_
00000ST

_
000000T

_
00000S

Yes

No


rune
Text Box
Figure S21


5
0.0433

NK.cell N

P(Wilcox)

90+91

_ _
90+9¢ 90+9¢

_
90+91

00+90

Yes

No


rune
Text Box
Figure S21


=2

Stem.cell.Precursor N

0.113

P(Wilcox)

_ _ _ _ _
000000T 000008 000009 00000 00000C

0

Yes

No


rune
Text Box
Figure S21


=11

Macrophage.Monocyte N

0.718

P(Wilcox)

_
L0+30°¢

_
L0+99°T

_
L0+20°T

_
90+90°S

_
00+20°0

Yes

No


rune
Text Box
Figure S21


=7
0.235

Granulocyte N

P(Wilcox)

[e]e]

_
90+99

_
90+99

_
90+91

_
90+9¢

_
90+9¢

_
90+91

_
00+=0

Yes

No


rune
Text Box
Figure S21


5
0.531

Platelet N
P(Wilcox)

_ _ _
90+9Y 90+9¢ 90+9¢

_
90+91

00+20

Yes

No


rune
Text Box
Figure S21


1500000 2500000

500000

0

Erythrocyte N=5
P(Wilcox)= 0.0955

No

Yes



rune
Text Box
Figure S21


=7

Endothelial.cell N

0.711

P(Wilcox)

_ _ _ _ _
90+99 90+99 90+931 90+9¢ 90+9¢

_
90+91

_
00+90

Yes

No


rune
Text Box
Figure S21


=4

Epithelial.cell N

0.387

P(Wilcox)

_
90+99

_
90+9Y

_
90+9¢

_ _
90+9¢ 90+9T1

_
00+20

Yes

No


rune
Text Box
Figure S21


References for table S1

10

11

12

13

14

15

Almatroodi, S. A., McDonald, C. F., Collins, A. L., Darby, I. A. & Pouniotis, D. S.
Quantitative proteomics of bronchoalveolar lavage fluid in lung adenocarcinoma.
Cancer genomics & proteomics 12, 39-48 (2015).

Ortea, I., Rodriguez-Ariza, A., Chicano-Galvez, E., Arenas Vacas, M. S. & Jurado Gamez,
B. Discovery of potential protein biomarkers of lung adenocarcinoma in
bronchoalveolar lavage fluid by SWATH MS data-independent acquisition and targeted
data extraction. Journal of proteomics 138, 106-114, doi:10.1016/j.jprot.2016.02.010
(2016).

Uribarri, M. et al. A new biomarker panel in bronchoalveolar lavage for an improved
lung cancer diagnosis. Journal of thoracic oncology : official publication of the
International Association for the Study of Lung Cancer 9, 1504-1512,
doi:10.1097/JT0.0000000000000282 (2014).

Pastor, M. D. et al. Identification of proteomic signatures associated with lung cancer
and COPD. Journal of proteomics 89, 227-237, doi:10.1016/j.jprot.2013.04.037 (2013).
Kim, Y. J. et al. Verification of the biomarker candidates for non-small-cell lung cancer
using a targeted proteomics approach. Journal of proteome research 14, 1412-1419,
doi:10.1021/pr5010828 (2015).

Wu, H. Y. et al. Qualification and Verification of Serological Biomarker Candidates for
Lung Adenocarcinoma by Targeted Mass Spectrometry. Journal of proteome research
14, 3039-3050, d0i:10.1021/pr501195t (2015).

Wang, C. L. et al. Discovery of retinoblastoma-associated binding protein 46 as a novel
prognostic marker for distant metastasis in nonsmall cell lung cancer by combined
analysis of cancer cell secretome and pleural effusion proteome. Journal of proteome
research 8, 4428-4440, doi:10.1021/pr900160h (2009).

Luo, X. et al. A high-quality secretome of A549 cells aided the discovery of C4b-binding
protein as a novel serum biomarker for non-small cell lung cancer. Journal of
proteomics 74, 528-538, doi:10.1016/j.jprot.2011.01.011 (2011).

Chen, Y. et al. Elevation of serum I-lactate dehydrogenase B correlated with the clinical
stage of lung cancer. Lung Cancer 54, 95-102, doi:10.1016/j.lungcan.2006.06.014
(2006).

Liu, Y. et al. Integrative proteomics and tissue microarray profiling indicate the
association between overexpressed serum proteins and non-small cell lung cancer.
PloS one 7, e51748, doi:10.1371/journal.pone.0051748 (2012).

Birse, C. E. et al. Blood-based lung cancer biomarkers identified through proteomic
discovery in cancer tissues, cell lines and conditioned medium. Clinical proteomics 12,
18, d0i:10.1186/s12014-015-9090-9 (2015).

Kobayashi, M. et al. Calnexin is a novel sero-diagnostic marker for lung cancer. Lung
Cancer 90, 342-345, doi:10.1016/j.lungcan.2015.08.015 (2015).

Kim, Y. |. et al. Meta-markers for the differential diagnosis of lung cancer and lung
disease. Journal of proteomics 148, 36-43, doi:10.1016/j.jprot.2016.04.052 (2016).
Kikuchi, T. et al. In-depth proteomic analysis of nonsmall cell lung cancer to discover
molecular targets and candidate biomarkers. Molecular & cellular proteomics : MCP
11, 916-932, doi:10.1074/mcp.M111.015370 (2012).

Tenzer, S. et al. Integrated quantitative proteomic and transcriptomic analysis of lung
tumor and control tissue: a lung cancer showcase. Oncotarget 7, 14857-14870,
doi:10.18632/oncotarget.7562 (2016).



16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Li, L. et al. Integrated omic analysis of lung cancer reveals metabolism proteome
signatures with prognostic impact. Nature communications 5, 5469,
doi:10.1038/ncomms6469 (2014).

Stewart, P. A. et al. A Pilot Proteogenomic Study with Data Integration Identifies MCT1
and GLUT1 as Prognostic Markers in Lung Adenocarcinoma. PloS one 10, e0142162,
doi:10.1371/journal.pone.0142162 (2015).

Hsu, C. H. et al. Identification and Characterization of Potential Biomarkers by
Quantitative Tissue Proteomics of Primary Lung Adenocarcinoma. Molecular & cellular
proteomics : MCP 15, 2396-2410, doi:10.1074/mcp.M115.057026 (2016).

Kim, J. E., Koo, K. H., Kim, Y. H., Sohn, J. & Park, Y. G. Identification of potential lung
cancer biomarkers using an in vitro carcinogenesis model. Experimental & molecular
medicine 40, 709-720, doi:10.3858/emm.2008.40.6.709 (2008).

Hu, R. et al. Quantitative Secretomic Analysis Identifies Extracellular Protein Factors
That Modulate the Metastatic Phenotype of Non-Small Cell Lung Cancer. Journal of
proteome research 15, 477-486, doi:10.1021/acs.jproteome.5b00819 (2016).

Spira, A. et al. Airway epithelial gene expression in the diagnostic evaluation of
smokers with suspect lung cancer. Nature medicine 13, 361-366, doi:10.1038/nm1556
(2007).

Brussino, L. et al. Inflammatory cytokines and VEGF measured in exhaled breath
condensate are correlated with tumor mass in non-small cell lung cancer. Journal of
breath research 8, 027110, doi:10.1088/1752-7155/8/2/027110 (2014).

Carpagnano, G. E., Resta, O., Foschino-Barbaro, M. P., Gramiccioni, E. & Carpagnano, F.
Interleukin-6 is increased in breath condensate of patients with non-small cell lung
cancer. The International journal of biological markers 17, 141-145 (2002).
Carpagnano, G. E. et al. IL-2, TNF-alpha, and leptin: local versus systemic
concentrations in NSCLC patients. Oncology research 16, 375-381 (2007).

Gessner, C. et al. Angiogenic markers in breath condensate identify non-small cell lung
cancer. Lung Cancer 68, 177-184, doi:10.1016/j.lungcan.2009.06.010 (2010).
Carpagnano, G. E. et al. Neutrophilic airways inflammation in lung cancer: the role of
exhaled LTB-4 and IL-8. BMC cancer 11, 226, doi:10.1186/1471-2407-11-226 (2011).
Kullmann, T., Barta, I., Csiszer, E., Antus, B. & Horvath, I. Differential cytokine pattern
in the exhaled breath of patients with lung cancer. Pathology oncology research : POR
14, 481-483, d0i:10.1007/s12253-008-9046-8 (2008).

Zou, Y. et al. CEA, SCC and NSE levels in exhaled breath condensate--possible markers
for early detection of lung cancer. Journal of breath research 7, 047101,
doi:10.1088/1752-7155/7/4/047101 (2013).

Carpagnano, G. E. et al. Cigarette smoke and increased COX-2 and survivin levels in
exhaled breath condensate of lung cancer patients: how hot is the link? Lung Cancer
67, 108-113, doi:10.1016/j.lungcan.2009.03.033 (2010).

Zhou, F. et al. Increased levels of exhaled sICAM1, sVCAM1, and sE-selectin in patients
with non-small cell lung cancer. Respiratory medicine 108, 1670-1676,
doi:10.1016/j.rmed.2014.08.003 (2014).



