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Figure S1. Principle component analysis of variable platelet proteins between controls, brain and lung cancer patients. 

PCA plot analysis is based on 2D-DIGE analysis and one-way ANOVA filtered platelet protein spot changes between the 

three study groups. (a) Dots represent the particular platelet samples aggregated from 36 one-way ANOVA-based signif-

icant different platelet protein spots from 22 patients with brain cancer, 19 patients with lung cancer and 41 age and sex 

matched healthy controls. (b) Reduction of all platelet samples from each study group to one value to illustrate simplified 

the influence of cancer types compared to healthy controls from the acidic platelet proteome (pH range 4-7). Abbreviations: 

PCA - Principle component analysis, PC1 – Principal Component 1; PC2 – Principal Component 2. 
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Figure S2. Alternative functional association analysis of lung cancer-related platelet proteins by NetworkAnalyst. Mini-

mally-connected first-order integrated protein-protein interaction network of the lung-cancer related platelet proteins. The 

comparison of the Interactome with the Reactome database and the comparison with KEGG are shown. The seed-nodes 

(2D-DIGE characterized lung cancer related platelet proteins) are labelled in yellow Network analysis of proteomics data 

showed similar enriched pathways as revealed by STRING database analysis. Furthermore, NetworkAnalyst demon-

strates many additionally known as well as novel nodes of these pathways. 
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Figure S3. Amino acid sequence coverage from F13A1 protein spots identifications by MS analysis. The amino acid se-

quence of the mature F13A1 protein is accessed from Uniprot database (https://www.uniprot.org/uniprot/P00488). (a) The 

peptides detected by MS analysis from tryptic digested 55 kDa F13A1 spot 11 are underlined. The activation peptide is 

highlighted in green, active sites in red, Ca2+-binding sites in blue, thrombin inactivation site in orange, plasmin cut sites 

in purple and chymase inactivation site in pink. (b) Compilation of important functional positions from F13A1. Further 

amino acid sequence coverage from F13A1 identification by MS analysis are specified from (c) spot 12, (d) F13A1 spot 12a, 

(e) F13A1 spot 12b, (f) F13A1 spot 12c, and (g) F13A1 spot 12d. 
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Figure S4. Correlation of the 55 kDa fragment abundance from F13A1 in platelets with plasma fibrinolysis marker and 

F13A1 enzymatic activity in platelets and plasma of the study cohorts. (a) PAP complex levels in plasma. (b) Scatter dot 

plot and correlation analysis of 55 kDa F13A1 standardized platelet protein spot abundances quantified by 2D-DIGE with 

corresponding plasma PAP complex levels and (c) plasma D-dimer levels. An association was assessed by a Spearman ś 

Rank correlation coefficient (rs). (d) F13A1 activity levels in platelets and (e) plasma in patients with lung and brain cancer 

and matched healthy controls. Protein levels were depicted as single values and median. * p <0.05, ** p <0.01, *** p <0.001. 

Abbreviations: 2D-DIGE – two-dimensional differential in-gel electrophoresis; LC – patient with lung cancer; BC – patient 

with brain cancer; C – healthy control; PAP – plasmin-α-2-antiplasmin. 
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Figure S5. Identified proteoforms of F13A1 in the platelet proteome. (a) 2D-DIGE image from the platelet proteome of a 

patient with lung cancer. (b) Two-dimensional gel from platelets of a patient with lung cancer stained by silver. The image 

b of the 2D gel was captured with a digital camera. As show in a four spots were recognized as F13A1 by 2-D WB and 

specific antibody, and in b additionally two F13A1 proteoforms (spot 12 and 12d) were identified by MS analysis. Detailed 

statistical descriptions of the highlighted proteins are listed in Table 3. Abbreviations: 2D-DIGE – two-dimensional differ-

ential in-gel electrophoresis; WB – western blot; pI – isoelectric point; MW – molecular weight; kDa – kilodalton. 

 

 

 

Figure S6. Validation of 2D-DIGE quantified platelet F13A1 proteoform levels by 1-D WB analysis. (a) Scatter dot plot and 

correlation analysis (Spearman ś Rank correlation coefficient) of 55 kDa F13A1 levels measured by 2D-DIGE and 1-D flu-

orescence WB analysis. (b) Representative 1-D WB image of F13A1 analysis in clinical platelet samples. Twelve µg platelet 

protein extract was separated per lane by a 11.5% SDS-PAGE (10 cm gel height). Ruthenium-based whole-protein stain of 

blotted proteins was performed to assess equal protein application. The image section shows the whole-protein stain and 

the overlay of the antibody signals detected by fluorescence signal (Cy5). (c) 1-D protein levels of 55 kDa F13A1 fragment 

with their medians. Abbreviations: WB: western blot; 2D-DIGE – two-dimensional differential in-gel electrophoresis; MW 

– molecular weight; kDa – kilodalton; C – healthy control; BC – patient with brain cancer; LC – patient with lung cancer; 

IS – internal standard. 
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Figure S7. Two-dimensional WB validations of CALR, HSPA5, ITGA2B, ITGB3 and TLN1 MS identifications in platelet 

proteome. (a) Representative 2-D WB image of platelet CALR probed with monoclonal anti-CALR clone FMC 75 and 2-D 

WB image of platelet HSPA5 probed with polyclonal anti-HSPA5, (b) ITGA2B with polyclonal anti-CD41/ITGA2B, (c) 

ITGB3 with monoclonal anti-CD61/ ITGB3 and (d) TLN1 with monoclonal anti-Talin clone 8D4. Proteins of interest are 

highlighted with a white arrow. The cut-out region shows an overlay from Cy2-labelled 2D-DIGE gel and specific 2-D WB 

signals, where immune-identified proteins are displayed as white spots and Cy2-labelled spots are displayed in black. (e) 

Comparison of TLN1 signals between the control and patient sample. Abbreviations: 2D-DIGE – two-dimensional differ-

ential in-gel electrophoresis; WB – Western blot; pI – isoelectric point; M – marker; MW – molecular weight; kDa – kilo-

dalton; λ – wavelength. 

 

 

 

Figure S8. P4HB levels in plasma in patients with lung cancer and matched healthy controls. Each dot represents a meas-

urement of a single patient. The line between the dots represents the median (Wilcoxon-Mann-Whitney-U-Test). Abbre-

viations: LC – patient with lung cancer. 
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Figure S9. 2D-DIGE-based proteome analysis of platelets from patients with brain and lung cancer compared to controls. 

All lung cancer-related platelet protein spots of this proteomics study are indicated in this representative 2D-DIGE image. 

A total of 36 µg (12 µg sample Cy3-, 12 µg sample Cy5-, and 12 µg IS Cy2-labelled) platelet protein extracts were separated 

according to the isoelectric point (pI) in the pH 4-7 range (separation distance 24 cm) and the molecular weight (MW, 

separation distance 20 cm). Protein spots identified by MS are circled and labelled with their corresponding gene name 

and spot numbers are given in Table 1 (white) and in the Table S2 (red). Proteins equally expressed in the representative 

2D-DIGE image are labelled in yellow. Only protein changes that are above a ratio of 1.5 between the samples labelled 

with Cy3 and Cy5 are visible in red or green. However, many of these spots that are strongly highlighted in red or green 

in this representative 2D-DIGE image are not significantly associated with lung cancer, but rather seem to stand out due 

to the biological variation of the respective individuals. Abbreviations: MW – molecular weight; kDa – kilodalton; pI – 

isoelectric point; 2D-DIGE – two-dimensional differential in-gel electrophoresis; IS – internal standard; MS – mass spec-

trometry. 
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Figure S10. Follow up platelet proteomics analysis of patients with lung cancer. The platelet protein levels of SERPINB1, 

ITGA2B, P4HB, 55 kDa F13A1 are specified as standardized abundance from 2D-DIGE (pH 4-7) analysis. All values are 

depicted as mean ± standard deviation. The four traced lung cancer patients came from the total patient group with lung 

cancer. 
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Table S1. Influence of pI and MW-modifying PTMs on abundance of F13A1 proteoforms in clinical platelet samples. Cor-

relations of F13A1 spot 12c abundance to other proteoforms are calculated explorative by Spearman correlation coefficients 

with corresponding p-values from patients with lung cancer (n = 19) and brain cancer (n = 22) and all matched controls (n 

= 41). Abbreviations: pI – isoelectric point; MW – molecular weight; PTM – post translational modification. 

 Enzymatic inactive F13A1 (12c) 

Protein name Spearman ś rho p-value 

F13A1 (12b) −0.520 1.05E-06 

F13A1 (12) −0.393 3.13E-04 

F13A1 (12a) −0.377 5.63E-04 

F13A1 (12d) −0.193 9.47E-02 

F13A1 (11) −0.084 4.67E-01 

F13A1 (12b) −0.520 1.05E-06 

 

Table S2. List of identified proteins. Addition to Table 1/or Figure 6 with further lung-cancer related platelet proteoforms 

and/or platelet proteoforms significantly correlating with haemostatic plasma proteins. Platelet protein profiles are ana-

lysed by 2D-DIGE and platelet protein levels are given as standardised abundance. Statistical data are specified between 

patients with brain cancer (n = 22), lung cancer (n = 19) and healthy controls (n = 41). Spot numbering continued from Table 

1. The protein spots are shown in Figure S9. Abbreviations: MW – molecular weight; Da – dalton; pI – isoelectric point; FC 

– fold change. 

     
Brain cancer patients / 

 Healthy controls 

Lung cancer patients / 

Healthy controls 

Spot 

number 
Protein name 

Gene 

name 

Isoelectric 

point (pI) 

MW 

(Da) 

One-way 

ANOVA 

(Adjusted) 

Average 

FC 

p-value 

(Unadjusted) 

p-value 

(Adjusted) 

Average  

FC 

p-value 

(Unadjusted) 

p-value 

(Adjusted) 

37 
Protein disulfide-

isomerase 
P4HB 4.76 61,026 0.2310 1.06 0.4631 0.8548 1.09 0.0787 0.0910 

38 
Translationally-

controlled tumor protein 
TPT1 4.84 19,595 0.1790 1.00 0.9888 0.9888 1.09 0.0470 0.0603 

39 Filamin-A FLNA 5.77 51,897 0.0675 0.94 0.4926 0.8548 0.76 0.0008 0.0043 

40 Filamin-A FLNA 5.51 50,066 0.0962 0.92 0.4443 0.8548 0.67 0.0012 0.0054 

41 Filamin-A FLNA 5.68 51,897 0.1790 0.95 0.5979 0.8819 0.73 0.0004 0.0034 

42 Filamin-A FLNA 5.41 50,066 0.0675 0.93 0.4809 0.8548 0.70 0.0019 0.0062 

43 

Basement-membrane pro-

tein 40  

(SPARC; Osteonectin) 

SPARC 4.82 42,014 0.1000 0.96 0.6705 0.8864 0.67 0.0001 0.0015 

44 Filamin-A FLNA 5.68 52,656 0.1090 0.99 0.8614 0.9350 0.73 0.0014 0.0059 

45 
Tropomyosin alpha-1 

chain 
TPM1 4.77 30,066 0.3110 1.03 0.7961 0.9350 0.72 0.0012 0.0054 

46 Peroxiredoxin-6 PRDX6 6.48 26,537 0.3590 0.96 0.4491 0.8548 0.88 0.0167 0.0246 

47 Talin-1 TLN1 5.47 71,098 0.1310 0.92 0.5709 0.8819 0.67 0.0144 0.0236 

48 Fibrinogen gamma chain FGG 5.50 55,042 0.0517 0.99 0.8766 0.9350 1.28 0.0004 0.0034 

49 Integrin alpha-6 ITGA6 5.09 126,605 0.2250 0.94 0.2969 0.7616 0.89 0.0225 0.0309 

50 
Glutathione S-transferase 

omega-1 
GSTO1 5.89 29,925 0.6150 1.05 0.7374 0.9064 0.79 0.0842 0.0955 

51 

Basement-membrane  

protein 40  

(SPARC; Osteonectin) 

SPARC 4.71 42,014 0.0828 0.94 0.5357 0.8819 0.71 0.0008 0.0043 

52 Integrin alpha-6 ITGA6 5.02 126,605 0.2500 0.97 0.6485 0.8864 0.91 0.1609 0.1695 

53 Transgelin-2 TAGL2 5.51 8,188 0.1190 0.96 0.6222 0.8864 0.82 0.0117 0.0223 

54 
Leukocyte elastase 

inhibitor 

SERPI

NB1 
5.9 42,741 0.1310 0.93 0.1387 0.6781 0.87 0.0152 0.0236 

 


