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1 Detailed material and methods

1.1 Lung tissue samples

Left-over frozen lung tissue from 10 ex-smoker stage IV COPD patients and 8 ex-smoker non-COPD
controls was used. All subjects were Caucasian. All samples were obtained from peripheral lung tissue
according to national and local ethical guidelines and the research code of the UMCG[1]. Non-COPD
control (referred throughout as ‘control’) was defined with lung function FEV1/FVC > 70% and
FEV1 >90% predicted. Subjects in this category did not have a history of lung disease, apart from lung
cancer for which the patients underwent surgery. For these cases, lung tissue samples were taken as
distant from the tumor as possible. Thus, any possible effect of the tumor on the lung tissue was
minimised. All COPD patients suffered from severe emphysema and underwent lung transplantation.
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1.2 Sample preparation of frozen human lung tissue samples for proteomics analysis
All chemicals were from Sigma Aldrich (St. Louis, Missouri, US) if not stated otherwise.

1.3 Transcriptomics analysis

Total RNA from parenchymal lung samples was isolated using TRIzol Reagent (Ambion, Foster City,
CA), according to manufacturer's instructions. We extracted PolyA-tailed mRNA fraction from total
RNA and prepared RNA-seq libraries using NEXTFlex Rapid Directional gqRNA-Seq Kit (Bioo Scientific,
Austin, TX) according to the manufacturer's protocol. Libraries were pooled and sequenced on
HiSeg2500 sequencer (lllumina, San Diego, CA) using paired-end 2x110bp mode. Quality of resulting
reads was evaluated by FastQC software (https://www.bioinformatics.babraham.ac.uk/proiects/fastqc/). Unique
molecular identifiers (UMIs) and flanking T base were trimmed using custom Perl script.
Quality/adaptor trimming was performed using Trimmomatic software v. 0.33[2]. Trimmed reads
were mapped to reference genome GRCh38 either by STAR program v. 2.4.1d[3] or by TopHat2
(version 2.0.13)[4] using ensembl gene annotation release 80 (http://www.ensembl.org). The reason
to use two reference genome alignment approaches is that the outcomes of TopHat2 and STAR
aligner were significantly different. In the absence of the “ground truth for alignment” and in order to
present the most complete set of transcriptome isoforms for peptide identification, we have used
both alignment methods. Duplicate reads (reads mapping to the same genomic positions and having
same combination of UMIs) were excluded using custom Perl script. Reads were quantified using
HTSeq program, v. 0.6.1p1[5]. Transcript assembly was performed from alignments using StringTie v.
1.3.3[6] and Trinity v. 2.0.0[7]. The longest open reading frames of new transcripts were predicted
using custom Perl script (all scripts are available upon request).

We used the BCFtools program (http://htslib.org) v. 0.1.17 to call variants on the combined set of
RNA-seq alignments. Only high quality variants were retained (variant quality >50). They were
annotated using snpEff tool (http://snpeff.sourceforge.net, version 4.1b) using gene annotation from
aforementioned Ensembl release. Variants that change amino acid sequences were extracted and
applied to reference protein sequences using a custom perl script. The resulting protein isoforms
affected by non-synonymous variants were added to reference protein database.

Based on the Ensembl transcript annotation, RNA sequencing generated a total of 32,435 predicted
translated non-redundant protein sequences (18,624-23,780 per sample, Table S6). These
corresponded to 15,708 human protein-coding genes with detectable expression level in our samples
and used for differential transcript expression analysis.

1.4 Lysis, protein extraction and reduction alkylation

Frozen lung tissue samples were lysed in 6 M urea and 50 mM ammonium bicarbonate buffer for
30 min on ice using thorough mixing. Samples were centrifuged at 10,000 g for 10 min and
supernatants transferred into a new vial. Pierce BCA kit was used for protein determination. To
reduce cysteine residues 10 mM DTT was added (1 h at 60 °C) followed by 50 mM iodoacetamide
(30 min at room temperature in the dark) to disrupt native disulphide bonds and prevent their
formation. Finally, 0.02 pg/uL chicken lysozyme was added to the extracts (internal control)[8].

1.5 Bufferexchange and trypsin digestion
Hundred microliters of each sample was filtered on Amicon Ultra centrifuge filters (0.5 mL volume
with 10 kDa filter cutoff, Millipore, Dublin, Ireland). Samples were washed three times in 50 mM
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ammonium bicarbonate buffer (14,000 g for 20 minutes). The proteins remained on the filter were
washed off with 50 mM ammonium bicarbonate buffer with centrifugation (3 minutes, 1,000 g).
Trypsin digestion was performed overnight at 37°C after addition of 10 pL trypsin (0.1 pg/uL,
Promega, Madison, Wisconsin, US) having 1:100 protein:enzyme ratio (w/w). The digestion was
stopped with 24 pL 10% formic acid (FA) and the samples were dried in a vacuum concentrator at
room temperature for 9 hours. The samples were dissolved in 100 pL water/0.1% FA providing a final
protein concentration of 1 pg/uL. The digests were centrifuged (5 minutes, 10,000xg) and 20 pL of
peptide retention time calibration mixture (PRTC, product # 88320, Pierce, Rockford, lllinois, US) was
added to each sample (25 fmoL/uL).

1.6 Fractionation (SCX) and desalting

Fifty microliters of each protein digest was dried in a vacuum concentrator, and the samples was
dissolved in 10 mM KH,PO,4/20% acetonitrile (ACN). Strong cation exchange (SCX) columns (SEM HIL-
SCX, 10-100 pg capacity, The Nest group Inc., SouthBorough, Massachusetts, USA) were used for
fractionation. Each column was washed with (1) 100 uL MeOH, 100 pL Milli-Q water, (2) 100 uL 50:50
of 10 mM KH;P04/20% ACN and (3) 1 M KCl and 10 mM KH,P04/20% ACN at pH 2.8. Each washing
step was followed by centrifugation (1 minute, 110 x g). The columns were equilibrated and washed
twice with 100 pL 10 mM KH,P04/20% ACN at pH 2.8 (1 minute, 200 x g). Fifty microliters of each
sample was loaded onto the column, centrifuged (1 minute, 110 x g), and the flow-through (FT) was
collected. The columns were then washed with 100 uL 10 mM KH,PO4/20%ACN, and the eluent was
combined with the FT of the previous step. Six fractions were collected using stepwise gradient of 20
(pooled with combined FT), 40, 60, 100, 500 and 1,000 mM KCI buffer resulting in ~8.3 ug peptide per
fraction. All fractions were dried in a vacuum concentrator and resuspended in 100 pL 0.1% TFA in
water. The resuspended solutions were desalted on C18 spin columns.

C18 spin columns (UltraMicroSpin Column C18, SUM SS18V, capacity 3-30 ug, The Nest group Inc.,
South Borough, Massachusetts, USA) for desalting were conditioned with 100 uL ACN/0.1% TFA and
centrifugation (1 minute, 110 x g). The spin columns were then flushed twice with 100 uL 0.1% TFA
and centrifuged (1 minute, 110 x g). Fractions were loaded onto separate C18 spin columns and
centrifuged (1 minute, 200 x g), and washed twice with 100 pL of 0.1% TFA (1 minute, 200 x g). The
desalted peptides were eluted with 2 x 50 pL of 50% ACN/0.1% TFA (1 minute, 200 x g), and dried in a
vacuum concentrator. The dried fractions were resolved in 17 uL of 0.1% FA (peptide concentration of
0.5 pg/ulL). Finally, 17 pL of each sample was mixed with PRTC mixture (12.5 fmoL/uL) in 1:1 v/v ratio.

1.7 Data-dependent LC-MS/MS analysis

The samples were first loaded onto a trap column (75 pm x 2 cm, €18, 3 pm and 100 A, Thermo Fisher
Scientific, San José, California, USA) at 3 puL/min using solvent A (0.1% FA) and then separated using
analytical column (75 um x 50 cm [or 25 cm], C18, 2 um, 100 A, Thermo Fisher Scientific) using 300
nL/min flow rate and column temperature of 35°C. A linear gradient was applied for liquid
chromatography separation, using solvent A and solvent B (0.1% FA in ACN). The gradient of non-
fractionated samples went from 5 to 40% B in the first 120 minutes, followed by raise to 90% B in the
next 5 minutes and maintained for 10 minutes. The fractionated samples were separated in a 90
minutes gradient (5 to 40% B). Samples injections were randomized for each analyzed data set (1D50,
1D25 and 2D25) separately and 45 minutes blank injections were applied after each sample analysis.
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Two and 4 pL of each sample equivalent to 1 ug of protein content was injected onto the column (for
unfractioned and fractioned samples, respectively).

Both unfractionated and fractionated samples were analysed using a Q-Exactive Plus Orbitrap mass
spectrometer connected to an Easy-nLC 1000 pump (Thermo Fisher Scientific) in a data-dependent
acquisition mode (DDA). Full MS scans were acquired over m/z range of 350—1800 Da with resolution
of 70,000 (m/z 200 Da), target automatic gain control (AGC) was 10° and maximum ion injection time
was 100 ms. The ten most intense peaks with charge state > 2 were fragmented in a HCD collision cell
with 30% normalised collision energy. Tandem mass spectra were acquired over m/z range of 200-
2000 Da with resolution of 35,000 (at m/z 200 Da), target AGC value of 10° and 120 ms maximum
injection time. The precursor ion selection threshold for fragmentation was set to 4.2-10% and
dynamic exclusion of precursor ions was set to 20 seconds.

In total three datasets where acquired: 18 non-fractionated samples without replicate were analysed
with 50 cm analytical column (1D50), all (19) unfractionated samples were analysed with 25 cm
analytical column (1D25) in triplicate, and all (19) fractionated samples were analysed without
replicate (except sample COPD5, which was analysed in triplicate) using 25 cm analytical column
(2D25).

The synthetic peptides were analysed with the same type, but different instrument than the original
analysis. We used an Q-Exactive Plus Orbitrap mass spectrometer connected to an Easy-nLC 1000
pump. Full MS scans were acquired with mass range of 300-1650 Da. The 23 synthetic peptides (non-
reference peptides exclusively detected in control or COPD with length shorter than 30 amino acids)
and the reference synthetic peptides of HWYITTGPVREK were pooled in three samples and analysed
using 45 minutes of gradient instead of 90 minutes used to analyse the human lung tissue samples. All
other settings were the same used to analyse human lung tissue samples.

1.8 Data pre-processing, peptide and protein identification

PEAKS Studio v8.0[9] (Bioinformatics solution Inc, Waterloo, Canada) was used for peptide and
protein identification with false discovery rate (FDR) <1% at peptide-spectrum-match (PSM), peptide
and protein level and using decoy approach for FDR calculation. PSM is a general term used in
bottom-up proteomics and expresses the match between a fragment ion spectrum (MS/MS) and the
(most probable) peptide sequence derived from the protein sequence database used in database
search (PEAKS). FDR calculation was performed for each analysed sample for all three datasets (i.e.
replicates and fractions were combined in one identification list). For each sample, a fasta file
obtained from the RNAseq data of the same sample was used. The following settings were used for
PSM search: precursor error tolerance 10 ppm; precursor mass search type: monoisotopic; fragment
mass error tolerance: 0.02 Da; cleavage enzyme: trypsin with 2 missed cleavages and usage of only
tryptic peptides. Carbamidomethylation was used for fixed modification, and methionine oxidation
was used as variable modification, with 6 maximal variable post-translational modifications per
peptide. Only high-quality MS/MS spectra were used for PSM (>0.65). PEAKS label-free analysis was
performed with 10 ppm mass error tolerance and 5.0 minutes of retention time shift tolerance. PEAKS
label-free ion count analysis has been performed individually only for 1D25 and 2D25 data sets,
because in 1D50 dataset the retention time shift was larger than 5 minutes due to 2 times blockage
and exchange of the 50 cm LC column, which prevent accurate analysis.

In house developed Perl scripts were used to: (1) calculate raw spectral counts (SPC, i.e. number of
PSM) from peptides mapping to unique Ensembl genes (ENSG); (2) to identify peptides with a
sequence that did not map to canonical sequences in Ensembl and Uniprot. The latter is called “non-
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reference” in the manuscript. To compare protein and gene expression levels, quantitative data was
aggregated (summed) to the Ensembl gene level using Ensembl identifiers.

1.9 Statistical analysis and proteogenomics data integration

The data pre-processing workflow used for raw RNAseq and LC-MS/MS pre-processing and
proteogenomics data integration is shown in Figure S1.

In house developed R scripts were used for (1) differential protein and transcript analysis, (2)
identification of non-reference peptides that are different between COPD patients and controls and
(3) mapping differentially expressed genes at proteome and/or transcript level on a STRING protein-
protein interaction network (https://string-db.org), (4) visualise annotated MS/MS and perform
analysis with SpectrumAl R script.

(1) Differential protein and transcript analysis. Only genes having three PSM for proteomics

occurring atleast half of the samples in one of the sample groups (control or COPD) and at least one
fragment per million (FPM) occurring at least half of the samples in one of the sample groups for
transcriptomics was considered for the differential expression analysis. The data was normalized by
upper quartile normalization and the RUVseq (k=1) package was used to remove unwanted (technical)
variation according to the first principal component using residuals (RUVrapproach) [10]. Next, the
edgeR package [11,12] was used for linear regression of the data following a negative binomial
distribution and correction for age, gender and agexgender interaction was included. The three
proteomics datasets were analysed combined with two dummy variables using 1D25 dataset as
reference using the following linear regression model:

Yprotemn =@ +bp 1pso - Dipso + Pp_ap2s - Dapas + Dage - Age + byenger - Gender + bogex genger - (Age X Gender) + byyeqse - Disease + residuals.

The independent variable Dipsp is corresponding with the dummy variable with value of 1 if the
sample is from the 1D50 dataset and O otherwise, the independent variable D,p;s is corresponding
with the dummy variable with value of 1 if the sample is from 2D25 dataset and 0 otherwise, Age
reflects the age of the patient in year, Gender is the dummy for gender with 0 for male and 1 for
female, the AgexGender interaction and the Disease corresponding to dummy with 0 for control and 1
for COPD patients. The Yotein is the dependent variable having the transcriptomics or proteomics
data in counts and using linear regression model for negative binomial (count) data. P-values were
corrected for multiple testing using Benjamini-Hochberg (FDR) method and threshold for adjusted (or
nominal) p-value was 0.05.

The principal component analysis (PCA) plots with the raw and post-normalisation data using upper
quartile normalization and removal of unwanted variation using residuals (RUVr approach) are shown
in Figure S2. Plots were created with ggplot2, vennDiagram and heatmap2 R packages. Differential
expression of spectral count data of non-reference differential peptides summed in all data sets were
confirmed with separate heat maps in 1D25 and 2D25 data sets using label-free quantification
module of PEAKS.

(2) Identification of non-reference peptides differing between COPD and control. Non-reference
peptides that were detected with minimally 5 PSM in at least 4 COPD or control samples were
combined. From this list non-reference peptides that were only identified in COPD or control samples
were selected and the remaining non-reference peptides was subjected to Mann-Whitney U test to
assess which non-reference peptides were different between COPD and controls samples. Differential
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non-reference peptides mapping only to new gene models, were mapped to Swissprot (2017 July)
using NCBI pBlast[13], to determine from which gene the peptide sequence was derived.
Immunopeptides were further mapped with ANARCI[14] and IgBlast[15] tools to identify their
mapping region in immunoglobulins. Visualisation was performed with gplot R package. Highest
PEAKS PSM score (-10-logio(p-value of PSM)) for the 61 differential peptides was extracted from the
combined 1D50, 1D25 and 2D25 datasets and is summarized in section 6 “MS/MS spectra and
identification parameters of 61 non-reference peptides” in this supporting information document.
The MS/MS spectra are annotated with fragment ions and the fragment ion table of the best scoring
PSM are reported. Gene ontology analysis was performed with GProfiler R package[16].

(3) STRING protein-protein interaction network visualisation. String analysis was performed for
differentially expressed proteins and genes at an FDR<0.01 for either (1) proteomics only or (2)
combined set of differential expressed genes at either proteomics or transcript level. The Igraph R
library[17] was used for network visualisation and STRINGdb package[18] to interact with the STRING
protein-protein interaction database. In the STRING network analysis we used only “experiments” and
“database” links with a score largerthan 399. The STRING database has in total 4 274 001 connections
for 19 247 proteins, from which 16 837 have these two types of connections with scores larger than
399 from 4 685 proteins. Our STRING analysis was performed on 94 differentially expressed proteins
at FDR 0.01 to avoid a highly dense network. These 94 proteins mapped to the STRING database with
a median of 0 connections and an average of 1.75 connections per node, while the STRING network of
our proteomics dataset showed a median connection of 2 and an average connection of 2.77.
Connection degree distribution is, however, not normal and the density plot (Figure S8) of the
connection distribution shows the overall larger connection degree distribution in our proteomics
dataset compared to the distribution of the STRING database using the connections described above,
i.e. what would be expected from STRING by selecting genes randomly.

(4) Visualisation of endogenous and synthetic peptide, and SpectrumAl validation of single amino
acid variant non-referenced peptides was performed with R packages mzR and RforProteomics, while
SpectrumAl was downloaded from nttps:/github.com/yafeng/Spectrumal. SpectrumAl is a MS/MS spectra analysis
tool that was used to identify fragment ions evidence in MS/MS spectra for the presence of the
altered amino acids among newly identified, non-reference, single amino acid variant (SAAV)
peptides. mzR and RforProteomics R packages was used to visualise annotated MS/MS spectra. The
excel sheet containing the SpectrumAl analysis results is available as supplementary file 2.

1.10 Data files.
mMRNA and protein data is available for future collaboration on request.
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2 Supporting information figures
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Figure S3. Heat map of differential protein expression in severe COPD lung tissue, showing
upregulated proteins (top) and downregulated proteins (bottom). The heat map shows the Z-scores of
the residuals of the linear regression with age, gender and agexgender interaction. Data generated
from the 1D50, 1D25 and 2D25 data sets is given in the column headers and shows consistency across
the data sets. The named genes are discussed in the text.
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Figure S4. Bee swarm plots are shown for 4 proteins with higher protein levels in COPD (i.e. CALU, VCAN, COL14A1, MZB1) and 4 proteins
with lower protein levels in COPD (i.e. EHD3, TMSB10, COL4A1, CTNNB1). Z-scores (residuals) are depicted for data generated in each
proteomics dataset (1D 25cmin red, 1D 50 cm in green, 2D 25 cm in blue) after correction for confounders.
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Figure S5. Fold change scatter plot of transcript and protein expression. Fold change scatter plot of
transcript (horizontal axis) and protein expression (vertical axis) of protein-coding human genes
identified in control and COPD human lung tissue. Differentially expressed proteins at an FDR <0.05
(blue), differentially expressed transcripts at an FDR <0.05 (red), differential-expression on both the
protein and transcript levels at an FDR <0.05 (green) with gene names (red text). All proteins that are
differentially-expressed at the transcript level with a nominal p<0.05 are named (black text).
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Figure S6. Differential gene expression in severe COPD lung tissue. Volcano plot of all genes
consistently expressed in COPD and control lung tissue. Differentially expressed genes (FDR < 0.05)
are shown in red. The most significantly differentially expressed genes are indicated with gene

symbol.
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Figure S7. Heat map of 350 differential transcripts (FDR<0.05) in human lung tissue measured in this study (10 COPD and 8 controls) and
in 189 samples from a South Korean study[19]. The heat map shows the Z-scores of the transcripts counts after upper-quartile
normalization. Both samples and transcripts expression are submitted to hierarchical clustering using maximum Ward’s linkage. The most
significant gene ontology enrichment of clustered transcript expression is shown right. Samples are clustered in there groups as control,
mixed control and COPD and COPD, and our samples are highlighted in the bottom.

14

Brandsma C-A, et al. Thorax 2020; 75:180-183. doi: 10.1136/thoraxjnl-2019-213200



Supplementary material Thorax

Distribution of node connectivity in STRING and
COPD Proteomics data set

0.75

__:=-0 50 category
g STRING
T ] Proteomics
0.25
0.004
0 5 10 15 20

Node degree
Figure S8. Density plot showing the connectivity (number of connections, degree) distribution in
STRING and in differentially expressed proteins of combined COPD dataset (FDR 0.01) using
“experiments” and “database” connections with scores higher than 399. STRING database contained
4 274 001 connections (any types) between 19 247 proteins, from which 16 837 were type defined
above and which connections were between 4 685 proteins. The plot reflects the higher connections
(degree distribution) of nodes between the differential proteins of COPD proteomics data set.
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Figure S9. Differential non-reference sample specific peptides present in severe COPD and control

lung tissue. Bar plot of the number of MS/MS spectra (PSMs) for non-reference sample specific
peptides that were differentially-expressed based on Mann-Whitney U test (Figure 1D) but not

exclusively present in one of the sample group. Only peptides with at least 5 PSMs and present in at
least 4 COPD patients or controls were considered. The number of samples where the non-reference

peptide was identified is indicated at the top of each bar.
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Figure $10. Novel SORBS1 exon usage in independent lung tissue dataset. The differential usage of
the novel exon in SORBS1 in RNA sequencing data from an independent Korean dataset of COPD and
control lung tissues is shown. The number of reads supporting the splice junction of the novel exon is
plotted against the total read count for SORBS 1. The reds dots and line representing COPD samples
and the blue dots and line representing control samples. A higher slope of the line indicates a higher
proportion of new exon usage.
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Peptide ion counts in dataset COPD 1D 25cm
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Figure S11. lon count levels of the 44 non-reference peptides out of 61 shown differential with spectral count differential analysis in
1D25 dataset using PEAKS ion count quantification module. The heat map shows the Z-scores of the peptide MS1 intensity. The peptides
are classified according PSM differential analysis as up or down identified in control or COPD lung tissue exclusively or partially.
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Figure S12. lon count levels of the 49 non-reference peptides out of 61 shown differential with spectral count differential analysis in
2D25 dataset using PEAKS ion count quantification module. The heat map shows the Z-scores of the peptide MS1 intensity. The peptides
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are classified according PSM differential analysis as up or down identified in control or COPD lung tissue exclusively or partially.
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3 Supporting information tables

Table S1. Complete list of differentially expressed transcripts and proteins with FDR < 0.05.
Separate Excel sheet (file name Protein_transcipt_differential _expression.xIsx).

Table S2. Top 15 enriched Gene Ontology terms based on differential protein expression with FDR

p<0.01 in severe COPD.

GOtermid GO term description p-value FDR p-value
1 GO0:0030198 extracellular matrix organization 8.61:10°® 1.05-10"
2 G0:0043062 extracellular structure organization 8.9510°  1.05-10™
3 GO0:1901575 organic substance catabolic process 1.07-107 1.05-10"
4 G0:0016192 vesicle-mediated transport 1.96107  1.44-10"
5 GO0:0007010 cytoskeleton organization 2.16:10°  1.27-10°
6 GO0:0044248 cellular catabolic process 4.2610°  1.9810°
7 GO:0006897 endocytosis 4.71-10°  1.9810°
8 GO0:0010941 regulation of cell death 6.44-10° 2.13-10°
9 G0:0044712 single-organism catabolic process 6.52:10° 2.13-10°
10 GO:0060548 negative regulation of cell death 1.02:10° 2.58-10°
11 GO:1901564 organonitrogen compound metabolic process ~ 1.03-10° 2.5810°
12 GO:0006915 apoptotic process 1.05-10°  2.5810°
13 GO0:0012501 programmed cell death 1.21-10° 2.68-10°
14 GO0:0043066 negative regulation of apoptotic process 1.27-10° 2.68:10°
15 GO:0043069 negative regulation of programmed cell death  1.39-10° 2.74-10°

GO: Gene Ontology, p-value represent the nominal p-value, FDR p-value was obtained after applying
Benjamini-Hochberg procedure for multiple testing correction.
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Table S3. Properties of non-reference peptide sequences that were differentially expressed
between COPD and Control.

Peptides only present in COPD

Peptide sequence Quality score Gene Effect lon support Flanking ion support
ADSQDAGQETEKEGEDPQASAQDETPITSAK 134.83 AKAP12 E1600D amino acid substitution x x
DSRPSQAAGDNQGDEVK 132.86 THRAP3 A201V amino acid substitution x x
TGQEALSQTTISWAPFQDTSEYIISCHPVGTDEEPLQFR 131.44 FN1 Native NA NA
AEHMETNAVGPSQSSDTR 129.43 MPRIP P327Q amino acid substitution x x
EGEDPQASAQDETPITSAK 129.34 AKAP12 E1600D amino acid substitution x x
DPAEGTPLEAAGTR 118.25 SORBS1 Splice variant, exon extension NA NA
ELTVSNNDINEAGVHVLCQGLK 115.80 RNH1 R188H amino acid substitution x x
TLEGLQVEEEPVYK 106.37 HCLS1 E361K amino acid substitution x x
EASQGSSASSAPQSVK 105.60 ZNF830 H99Q amino acid substitution x x
SDSELNNEVAAR 103.81 CYBRD1 $266N amino acid substitution x x
EQALQEAMEQLEELELER 100.83 SWAP70 Q505E amino acid substitution x x
EQQNDTSSELQNR 91.55 ZFYVE16 1192T amino acid substitution x x
YGFQFLR 81.46 PCYOX1 S149F amino acid substitution x x
NKYEDEINR 70.58 KRT7 H186R amino acid substitution x x
EPVSGAVEGK 62.17 CAVIN2 Q174E amino acid substitution x x
NVSSNPCHEAVGIK 56.53 SORBS1 Splice variant, exon extension NA NA
YEDEINR 49.80 KRT7 H186R amino acid substitution x x

Peptides only present in Control

Peptide sequence Quality score Gene Effect lon support Flanking ion support
ISYGPDWKDFYVVEPLAFEGTPEQK 120.51 HEXA 1447V amino acid substitution x x
ISNSAAYSGSVAPANSALGQTQPSDQDTLVQR 110.84 PDLIM5 T410A amino acid substitution x x
LHSLTQAKEESEK 110.58 RRBP1 L1043H amino acid substitution x -
GGGAGFISGLTYLELDNPAGNK 108.34 c7 $389T amino acid substitution x x
ASQSVSSNYLAWYQQKPGQAPR 105.88 IGKV3-20 S52N amino acid substitution x x
QTLEKENTDLAGELR 77.52 MYH11 A1241T amino acid substitution x x
NSLFLOMNSLR 76.68 IGHV3-43 Y99F amino acid substitution x x
LLIYWASAR 68.41 IGKV4-1 T79A amino acid substitution x x

LLEDLR 33.62 OTOA/PDE4DIP Native NA NA

Peptide sequence, identification score, mapping gene symbol and sequence variant type is shown. The
quality scores ( -10 log10(p-value of PSM)) reflect the quality of the peptide-to-spectrum-match, i.e.,
peptide identification by mass spectrometry. The effect ‘native’ indicates that the peptide sequence is
now included in the most recent version of Ensembl, but was absent when proteogenomic data
integration was performed. Xindicates the presence, while — indicates the absence of lon support or
Flaking ion support provided by SpectrumAl assessment. The presence of lon support indicates the
presence of the altered amino acids, while the presence of Flanking ions providing evidence on the
correct location of the altered amino acid in SAAV variants. NA indicates not applicable (variant other
than SAAV). The altered amino acids in SAAV variants are highlighted in red.
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Table S4. Properties of non-reference peptide sequences that were differentially expressed
between COPD and Control.

Peptides different between COPD and Control

Peptide sequence Quality score Gene Effect lon support Flanking ion support
AVDQSVLLMKPDAELSASSVYNLLPEKDLTGFPGPLNDQDDEDCINR 200.00 A2M N639D amino acid substitution x x
SAVQGPPDRDLCGCYSVSSVLPGCAEPWNHGK 200.00 IGHAL E176D amino acid substitution x x
TPEVTCVVVDVSHEDPEVQFNWYVDGMEVHNAK 147.77 IGHG2 V161M amino acid substitution x -
SDNCEDTPEAGYFAVAVVKK 145.51 TF 1448V amino acid substitution x x
AAQAQGQSCEYSLMVGYQCGQVFR 140.99 FBLN1 Q179R amino acid substitution x -
ADIDVSGPKVDVDVPDVNIEGPDAK 138.93 AHNAK Native NA NA
DLTGFPGPLNDQDDEDCINR 138.23 A2M N639D amino acid substitution x x
VMQVVDEKLPGLLGNFPGPFEEEMK 134.27 ASAH1 1109V amino acid substitution x -
VGEAGLLSVNCSEAGPGALGLEAVSDSGTK 130.08 FLNB D1157N amino acid substitution x x
SVFKPFIFGVGVAQAPQVLSPTFGAQDPVR 124.78 SCRN2 M331V amino acid substitution x x
NALTGLPSGLFQASATLDTLVLK 116.16 LRG1 P133S amino acid substitution x x
VSYGIGEEEHDQEGR 115.91 APEX1 D148E amino acid substitution x x
EVQLVESGGGVVQPGGSLR 111.36 IGHV3-13 L30V amino acid substitution x x
GATYNIIVEALKDQQR 109.33 FN1 V22301 amino acid substitution x x
DSEDVSERDSDKEMATK 107.08 AKAP12 K117E amino acid substitution x -
LLIYDNDKRPSGIPDR 105.39 IGLV1-51 N72D amino acid substitution x x
AEDEENEKETAVSTEDDSHHK 104.77 SPARCL1 A49D amino acid substitution x x
SYPASDHTTPLSR 98.27 NID2 G453D amino acid substitution x x
DAMWIGFLTR 95.37 ASAH1 V262A amino acid substitution x -
GTPVTVSSASTK 94.79 IGHG1 T140P amino acid substitution x x
EQPGSPEWIQLDK 93.79 AP Q228K amino acid substitution x x
VDNDEDEHQLSLR 89.48 NPM1 Paralog NA NA
AEAEDTSKDPVGR 86.10 MMRN2 G49S amino acid substitution x x
VLVPSLLHTETTEK 84.08 A2M Native NA NA
NKYEDEINRR 82.99 KRT7 H186R amino acid substitution x x
DLYTNTVLSGGTTMYPGIADR 78.17 ACTB Paralog NA NA
LLIYDASTR 77.22 IGKV3D-20 S74T amino acid substitution x x
ASTLESGVPSR 75.55 IGKV1-5 S75T amino acid substitution x x
GATYNIIVEALK 73.04 FN1 V22611 amino acid substitution x x
LLIYDTSNR 72.05 IGKV3-11 A71T amino acid substitution x x
LLISWASTR 63.08 IGKV4-1 Y75S amino acid substitution x x
TYYADSVK 55.49 IGHV3-23 Native NA NA
SMPIPIPK 53.15 C10RF116 S444P amino acid substitution x x
FIEDVK 42.76 OBSCN Native NA NA
MHKSSMPEEVK 36.09 CFL1 Paralog NA NA

Peptide sequence, identification score, mapping gene symbol and sequence variant type is shown. The
quality scores ( -10 log10(p-value of PSM)) reflect the quality of the peptide-to-spectrum-match, i.e.,
peptide identification by mass spectrometry. The effect ‘native’ indicates that the peptide sequence is
now included in the most recent version of Ensembl, but was absent when proteogenomic data
integration was performed. Xindicates the presence, while — indicates the absence of lon support or
Flaking ion support provided by SpectrumAl assessment. The presence of lon support indicates the
presence of the altered amino acids, while the presence of Flanking ions providing evidence on the
correct location of the altered amino acid in SAAV variants. NA indicates not applicable (variant other

than SAAV). The altered amino acids in SAAV variants are highlighted in red.
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Table S5. Non-reference peptide sequences mapping to immunoglobulin proteins

Peptide Gene Effect one representative entry domain subdomain #of mRNA tool presence
NSLFLQMNSLR IGHV3-43 Y->F ENST00000434710_Y99F VH FR3 position 22 3 ANARCI, IPBlast 4 controls, 5 PSM
ASQSVSSNYLAWYQQKPGQAPR IGKV3-20 S->N ENST00000492167_S52N VK CDR1 position 6 1 ANARCI, IPBlast 4 controls, 11 PSM
LLIYWASAR IGKV4-1 T->A ENST00000390243_T79A VK FR3 position 1 1 ANARCI, IPBlast 4 controls, 8 PSM
EVQLVESGGGVVQPGGSLR IGHV3-13 V->G, L->V ENST00000390602_L30V VH FR1 positions 10, 11 3 ANARCI, IPBlast 7 control, 1 COPD, 15 and 3 PSM
LLIYDASTR IGKV3D-20 G->D, N(S)->T ENST00000390270_S74T VK CDR1 position 1, FR3 position 1 5 ANARCI, IPBlast 9 control, 7 COPD, 41 and 22 PSM
TPEVTCVVVDVSHEDPEVQFNWYVDGMEVHNAK IGHG2 V->M, new gene models ENST00000390545_V161M Ig heavy gamma 2 CH3 domain (constant IgC_CH3 domain) 3 pBlast 5 control, 1 COPD, 105 and 1 PSM
LLIYDNDKRPSGIPDR IGLV1-51 N->D ENST00000390290_N72D VL CDR2 position 3 1 ANARCI, IPBlast 6 control, 1 COPD, 14 and 5 PSM
ASTLESGVPSR IGKV1-5 S->T ENST00000496168_S75T VK FR3 position 1 2 ANARCI, IPBlast 9 control, 5 COPD, 22 and 12 PSM
LLIYDTSNR IGKV3-11 A>T ENST00000483158_A71T VK CDR2 position 2 2 ANARCI, IPBlast 6 control, 1 COPD, 10 and 3 PSM
LLISWASTR IGKV4-1 Y->S ENST00000390243_Y75S VK FR2 postion 17 1 ANARCI, IPBlast 7 control, 4 COPD, 22 and 7 PSM
TYYADSVK IGHV3-23 Native ENST00000390609 VH peptide mapping last position of CDR2 and 138 ANARCI, IPBlast 7 control, 2 COPD, 11 and 5 PSM
beginning of FR3
SAVQGPPDRDLCGCYSVSSVLPGCAEPWNHGK IGHA1 E->D ENST00000390547_E176D Ig heavy alpha 1 peptide mapping to CH2 domain (second 1 pBlast 7 control, 4 COPD, 85 and 14 PSM
constant Ig domain of the heavy chain) in
immunoglobulin; 1gC_CH2
GTPVTVSSASTK IGHG1 T->P ENST00000612473_T140P Ig heavy gamma 1 peptide mapping the end of IgV-H domain 2 pBlast 5 control, 1 COPD, 10 and 1 PSM

(heterodimer interface)

Peptide sequence indicating single amino acid variants in red, immune gene symbol, the genetic variant effect, one representative entry of Ensembl
transcript, human immunoglobulins structural domain and subdomains, number of matching mRNA entries, used mapping tools (ANARCI, IgBlast) and

presence of the peptide in controls and COPD samples with corresponding PSMs.
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5 MS/MS spectra and identification parameters of 61 non-reference

peptides

Peptide Sequence
ISYGPDWKDFYVVEPLAFEGTPEQK

mensty o6) 18| 2| | o |w| x| o] 2| |v[v[e[e[La[F[z]c[z p e oK

501

Intensity (%)

Y2
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Y7

Y5
b7

Gene Dataset Sample  Score
HEXA 1D25 Control3 120.51
Y11
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9 b13
|l|!‘\ i !

2000 2800

-------- PLAFEGTPEQK=------------bMax

VYFDKWDPGYST

' T "
500 2000 2500

# b b-H20 bNH3  b(2+) Seq y y-H20  yNHZ oy (24)  #
1 11409 | 9608 | 97.06 | 57.55 1 25
2 [ 20112 | 183.11 | 184.10 | 101.06 S 280233 | 2784.32 278530 | 1401.66 | 24
3 | 36419 | 346.18 | 347.16 18259 = Y | 271530 | 2697.29  2698.27 | 1358.15 | 23 |
4 | 42121 40320 | 404.18 | 21110 | G | 2552.23 |2534.22 253521 | 1276.62 | 22
5 | 51826 50025 | 501.23 | 259.63 P | 249521 |2477.20 2478.19 | 1248.11 | 21
6 | 633.29 61527 | 616.28 & 317.14 D 2398.16 | 2380.15  2381.13 | 1199.58 | 20
7 | 81937 | 801.36 | 80234 | 410.18 w 2283.13 | 2265.12 | 2266.11 | 1142.07 | 19
8 94746 92045 | 930.44 | 474.23 K 2097.05 | 2079.04 | 2080.03 | 1049.03 | 18
9 | 106249 1044.47 | 104546  531.74 ) 1968.96 | 1950.95 | 1951.93 | 984.98 | 17
10 | 120956 | 1191.55 | 119253 | 60528  F | 1853.93 | 1835.02 | 1836.90 | 927.47 | 16
11137262 | 1354.61 | 135561 | 686.81 Y | 1706.86 | 1686.85  1689.84 | 853.93 |15
12 147169 | 145368 | 1454.66  736.34 v 1543.80 | 1525.79  1526.77 | 772.40 | 14
13 1570.76 | 1552.75 | 1553.73 | 785.88 v 1444.73 | 1426.72 | 1427.71 | 722.85 | 13
14 | 1699.80 | 1681.79 | 1682.77  850.40 E 1345.66 | 1327.65 | 1328.64 | 67332 | 12
15 1796.85 1778.84 | 1779.83  898.93 [ 1216.62 | 1198.62 | 1199.61 | 608.81 | 11
16 | 1909.94 1891.93 | 1892.91  955.46 L 1119.57 | 1101.56 | 1102.54 | 560.28 | 10 |
17 | 1980.97 1962.96 | 1963.95 990.99 A 1006.48 | 988.47 | 989.46 | 503.74 | 9 |
18 | 2128.04 | 2110.03 |2111.02 | 1064.52  F | 93545 | 917.44 | 91842 | 468.22 | 8
19 2257.09 | 2239.08 | 2240.06 | 1129.04  E | 78838 | 770.37 | 77135 | 39469 | 7
20 | 2314.11 | 2296.10 | 2297.08 | 1157.55 G 65934 | 64133 | 64231 | 33017 | 6
21 241515 2397.14 | 2398.13 | 1208.08 T 602.32 | 58430 | 58527 | 301.66 | 5
22251221 2494.20 | 2495.18 125660 P 501.27 | 483.25 | 484.24 | 251.13 | 4
23| 264125 | 2623.24 | 2624.22 132113 E 404.21 | 386.20 | 387.19 | 20261 | 3
24 | 2760.31 | 2751.30 | 2752.28 | 1385.15 | Q 27517 | 257.16 | 258.14 | 138.00 | 2
25 | | | | | k| 14741 | 12010 | 13000 | 74.06 | 1 |
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Peptide Sequence
QTLEKENTDLAGELR
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2 23011 | 21210 | 213.09 | 11556 = T | 1588.82  1570.81 1571.79 | 79491 | 14
334320 | 32519 | 32617 17200 | L 1487.77  1469.76  1470.74 | 74438 |13 |
4 | 47224 | 454.23 | 455.21 | 236.62 | E | 1374.69 | 1356.68 | 1357.66 | 687.84 | 12 |
5 60034 58232 | 583.31 | 30067 | K 124564 1227.63 122862 | 62332 | 11 |
6 \ 729.38 | 711.37 | 712.35 | 365.19 E 1117.55 | 1099.54 | 1100.53 | 559.27 | 10
7 | 843.42 | 825.41 | 826.39 | 422.21 N 988.51 | 970.50 | 971.48 | 494.75 | 9
-8 | 94447 | 926,46 | 927.44 | 472.73 T 87446 | B856.45 | 85744 | 43773 | 8
9 | 1059.50 | 1041.48 | 1042.47 | 530.25 | D | 773.41 | 755.40 756.39 387.21 7
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11 | 1243.62 | 1225.61 1226.59‘ 622.31 | A | 545.30 | 527.30 528.28 273.15 5
12 | 1300.64  1282.63 | 1283.61 | 650.82 [ G | 474.27 | 456.26 | 457.24 | 237.63 | 4 |
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Peptide Sequence Gene Dataset Sample Score ScanlD
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13| 1457.67 | 1439.66 1440.64 72934 | Y 117262 115461 | 1155.59 | 586.81 | 10 |
14 | 1585.73 | 1567.72 | 1568.70 | 793.36 Q 1009.55 | 991.54 | 992.53 | 505.27 | 9
15 | 1713.79 | 1695.78  1696.76 = 857.39 Q 881.49 | 863.49 | 86447  441.25 | 8
16 | 1841.88 | 1823.87 1824.86 921.45 K 753.44 | 735.43 | 73641 | 377.22 | 7
17 | 1938.93 | 1920.92 | 1921.91 | 969.97 p 625.34 | 607.33 | 60831 | 313.17 | 6
18 | 1995.96 | 1977.95  1978.93 | 998.48 G 52829 | 510.28 | 511.26 | 264.64 | 5
19 | 2124.01 | 2106.00 2106.99 | 1062.51 Q 471.26  453.26 | 45424 23613 | 4
20 | 2195.05 | 2177.04 | 2178.02 | 1098.03 A 343.21 | 32520 | 326.18 | 172.10 | 3
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Peptide Sequence Gene Dataset Sample Score ScanlD
GGGAGFISGLTYLELDNPAGNK Cc7 1D50 Control3 108.34 27083
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1| 5803 | 40.02 | 41.00 | 2951 G | , | 2
2 [ 11505 | 97.04 | 98.02 | 58.03 G | 2094.05 | 2076.04 | 2077.02 104753 | 21
3| 172.07 | 154.06 | 155.05 86.54 G 2037.03  2019.02  2020.00  1019.01 20
4 | 24311 | 225.10 | 226.08 | 122.05 A 1980.01 1962.00 1962.98‘1 990.50 | 19
5 | 300.13 | 282.12 | 283.10 | 150.57 | G _1908.97 | 1890.96 | 1891.941 954.99 | 18
6 | 447.20 | 42019 | 430.17 | 22410 | F 185195 1833.94 1834.92  926.47 17 |
7 | 560.28 542.27 543.26 = 280.64 I 71704.88 | 1686.87 | 1687.85 \ 852.94 167
8 | 647.31 | 629.30 | 630.29 | 32416 | S | 1591.80  1573.79 | 1574.78 | 796.40 | 15
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1(). 817.42 799.41 | 800.39 | 409.21 | L ‘1447.74 | 1429.73 | 1430.72 \ 72437 | 13
11| 91847 | 900.46 | 90146 459.73 | T  1334.66 1316.64 | 1317.65 | 667.83 | 12
12[1081.53 | 1063.52 106450 541.27 Y | 123361 121560 | 121659 617.31 11
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16 | 1551.77 | 1533.76 | 1534.74‘ 776.38 | D I 715.34 | 697.33 | 698.31 \ 358.17 \ 7 |
17 | 1665.81 1647.80 | 1648.79‘ 833.41 | N I 600.31 | 582.30 | 583.28 \ 300.65 6 |
18 | 1762.87 | 1744.85 | 174584 88193 | P 48627  468.26 | 469.24 | 243.63 | 5
19 | 1833.90 1815.89 1816.88 917.45 A 389.21  371.20 37219 | 19511 4
20 1890.92 | 187291 | 1873.90 = 945.96 G 318.18 | 300.16 | 301.15 | 159.59 3
21 1 2004.97  1986.96 | 1987.94 | 1002.98 | N | 261.16 | 243.15 1 244.13 \ 131.08 | 2 |
22| K | 14711  129.10 | 130.09 | 74.06 | 1
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Peptide Sequence Gene Dataset Sample Score ScanlD
LLIYWASAR IGKV4-1 1D25 Control2 68.41 18493
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2 | 22717 | 209.17 | 210.15 | 114.09 | L 979.53 | 961.53 | 962.51 | 490.27 8
3 | 340.26 | 322.25 | 323.23 | 170.63 | I 866.45 ‘ 848.44 | 849.42 | 433.73 7
4 | 503.32 48531 48630 | 252.16 Y 753.37 | 735.36 | 73634 | 377.18 | 6
5 68040 | 671.39 67238 | 34520 | W 59030  572.29 57328 | 29565 5
6 | 760.44 | 742.43 | 743.41 380.72 | A 404.22 | 386.22 387.20 | 202.61 4
7  847.47 | 829.46 830.44 | 424.24 S 333.19 | 315.18 316.16 | 167.09 3
8 | 918.51 | 900.50 @ 901.48 | 459.75 | A 246.16 | 228.15 | 229.12 | 123.58 | 2
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Peptide Sequence Gene Dataset Sample Score ScanlD
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2 | 251.15 | 233.14 | 234.12 | 126.08 H '1385.68 '1368.67 1369,66’ 693.84 | 12 |
3 [ 33818 32017 32116 | 169.59 S 1249.63 | 1231.62 1232.60 | 62531 | 11 |
4 | 451.26 | 433.26 @ 434.24 226.13 L 1162.59 | 1144.58 1145.57 | 581.80 | 10
5 55231 | 534.30 | 53531 276.66 T [1049.51 1031.50 | 1032.47 | 52526 | 9
6 | 680.37 | 662.36 | 663.35 340.69 Q | 948.46 | 930.45 | 931.44 | 47473 | 8
7 75141 | 733.40 | 734.38  376.21 A | 820.40 | 802.39 | 803.38 | 41071 | 7
8 | 879.51 | 861.49 | 862.48  440.25 K | 749.37 | 73135 73234 | 37519 | 6 |
9 1008.55 | 990.54 991.52 @ 504.77 E 621.27 | 603.26 | 604.25 | 311.14 | 5
10 | 1137.59 ' 1119.58 H 1120.56 @ 569.30 E 492.23 | 474.22 | 475.20 | 246.61 4
11 | 1224.62 | 1206.61 | 1207.60 | 612.81 S | 363.19 | 345.18 | 346.16 | 182.09 | 3
12 1 1353.67 | 1335.65 | 1336.64 | 677.33 E | 276.16 | 258.14 259.13 | 13858 | 2
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Peptide Sequence

Gene Dataset Sample Score ScanlD
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1 | 11409 | 96.08 @ 97.06 | 57.55 I | | | 6|
2 | 22718  209.17 @ 21015 @ 114.09 I | 64536 | 627.35 | 628.33 | 32318 | 5 |
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Peptide Sequence Gene Dataset Sample Score ScanlD
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1 11505 @ 97.04 | 98.02 | 58.03 N 11
2 | 202.08 | 18407 | 18506 10154 S | 120864 | 1190.63 | 1191.62  604.82 | 10
3 | 31517 | 297.16 @ 298.14 | 158.08 L | 1121.61 | 1103.60 | 1104.58 | 561.30 @9
4 | 462.23 | 44422 44521 | 23162 F | 1008.53 | 990.52 | 991.50 | 504.76 | 8
5 57532 55731  558.29 & 288.16 L | 86146 | 84346  844.43 | 431.23 | 7
6 70338 68537 68635 352.19 Q | 74838 | 730.36 | 731.35 | 374.69 | 6
7 | 83440 81641 81739 | 417.71 M | 62032 | 60231 | 603.29 | 31066 5
8 | 948.46 930.45 931.43  474.73 N 480.28 | 471.27 | 472.25 | 245.14 | 4
9 103549 1017.48 1018.47 | 518.25 S | 37523 | 357.22 | 35821 18812 | 3
10 | 114858 | 1130.57 113155 | 574.79 L | 28820 | 270.19 | 271.18  144.60 | 2
11 R 175.12  157.11 | 158.09 @ 88.06 | 1
= 0.02 0.02
= . =
S P s s ¥ 5 3 -y N &
= 00 y ¥ - -
L]
0.02 T T T T T T T T T T T T T T T -0.02
200 400 600 800 1000 1200 1400 1600 m/z
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Peptide Sequence

ISNSAAYSGSVAPANSALGQTQPSDQDTLVQR

Gene
PDLIM5

Dataset
2D25

Sample  Score
Control6 110.84

sty () ISN| 8|2 |a] | s|¢|s|v|a[e[ans[a[r[c|o[z[o[e[s[p[o[p][x[v]or

Y10
509
Y12 Y14
Y7
bs ¥ Y11
Y2 |y3 Yo Y15
vq | Y6 | ‘ Y13| | |v1g Y20
, l'Jul Ity | i
500 1000 1500 2000
AR R] e teE TN T
SR T e
=i T O :
2 Bl G "o g el I O !
B ddmida R 01 |
o " ol one : ! L :
Ef PR R I I N L '
T T T T T m/z
1000 1500 2000 2500 3000
# b b-H20 bNH3 b(2+) Seq ¥y yH2O  yNH3 oy (24 #
1 11409 9608  97.06 | 57.55 1| | | | 32
2 20112 18311 18410 10106 s 3120.48 | 310247 3103.46 | 1560.74 | 31
3 | 31517 | 297.16 298.14 | 158.08 N 303345 | 301544 | 3016.42 | 1517.23 | 30
4 | 40220 38419  385.17 | 20160 | S  2919.41 | 2901.40 | 2902.38 | 1460.20 | 29
5 | 473.24 45522  456.21 23712 A 283238 | 2814.37 281535 | 1416.69 | 28
6 54427 52626 527.25 27264 A 2761.34 | 2743.33 | 274431 | 138117 | 27
7 70733 68933 69031 35418 | Y | 2600.30 | 2672.29 | 2673.27 | 134565 | 26
8 | 79437 | 776.36  777.34 | 397.68 3 2527.24 | 2509.23 | 2510.21 | 1264.12 | 25
9 | 85138 83338 83436 | 42619 | G 244021 | 2422.20  2423.18 | 1220.60 | 24
10 93842 92041 92139 46971 | S 2383.18 | 236517 2366.16 | 1192.09 | 23
11103749 101948 102046 | 51926 | V 2296.15 | 2278.14 | 2279.13 | 114858 | 22
12 110853 | 1080.52 109151 55476 | A | 2197.08 | 2179.07  2180.06 | 1099.04 | 21
13 120558 | 1187.57 118855 60329 | P | 2126.04 | 2108.03 2109.02 | 1063.52 | 20
14 127662 125861 1250.50 638.81 A 2028.99 | 2010.98  2011.95 | 1015.00 | 19
15 139066 1372.65 137363 69583 | N | 1957.96 | 1939.95 1940.93 | 979.48 | 18
16 | 1477.69 | 1459.68 1460.67 | 73935 | S | 1843.91 | 182590 | 1826.89 | 922.46 | 17
17 154873 | 153072 153170 77486 | A | 1756.88 | 1738.87 1739.85 | 878.94 | 16
18 166181 164380 1644.79 83141 L 1685.84 | 1667.83 | 1668.83 | 843.43 | 15
19171883 | 170082 170181 | 85992 | G | 1572.76 | 1554.75 | 1555.75 | 786.88 | 14
20 | 1846.89 1828.88 1829.87 923.95 Q | 1515.74 | 1497.72 | 1498.72 | 758.37 | 13
21 1947.94 | 1929.93 1930.91  974.49 T 1387.68 | 1360.66 | 1370.67 | 694.34 | 12
22 2076.00 2057.99 2058.97 @ 1038.50 Q 71286.63 1268.63 | 1269.61 | 643.82 | 11
23217305 215504 215603 1087.03 | P | 1158.57 | 1140.56 114156 | 579.79 | 10
24 2260.08 224207 2243.06 1130.54 | S 1061.52 | 1043.51 | 104450 | 531.26 | 9
25| 237511 | 2357.10 2358.08  1188.06 D 97449 | 95649 | 957.46 | 487.75 | 8
26 2503.17 248516 2486.14 125208 Q 850,46 | 841.44 | 84244 | 43023 | 7
27 261820 260019 260117 | 1309.60 | D | 73141 | 713.39 | 714.38 | 366.20 | 6
28 2719.24 270123 2702.22 | 1360.12 | T | 61638 | 598.37 | 59935 | 308.69 | 5
29 283233 281432 281530 1416.66 | L 51533 | 497.32 | 49830 | 258.17 | 4
30 | 293140 291339 291437  1466.20 v 40225 | 384.24 | 38522 | 20162 | 3
31 3059.46 304145 304243 | 1530.23 | Q  303.18 | 28517 | 28615 | 15209 | 2
32 R 17512 | 157.11 | 158.09 | 88.06 | 1
Foo z = 0.02
u% 0.0 | M o S St =
- L] . . "u -
- . s
-0.0. T T T T T T -0.02
500 1000 1500 2000 2500 3000 m/z

34

ScanlD
12448

Brandsma C-A, et al. Thorax 2020; 75:180-183. doi: 10.1136/thoraxjnl-2019-213200



Supplementary material

Thorax

Peptide Sequence Gene Dataset Sample Score ScanlD
NVSSNPCHEAVGIK SORBS1 2D25 COPD2  56.53 4714
tensiy ¢4 NV ] s[s[n[B[c[u[E[a[v[e[z[x
1007
Yo
Y1-NH3
Y1-H20
Y5[2+4]
501 Y1 Y7
Y8
Y6-H20
b Ya Y6
y i y
10
bbb Ll b0
| Sl I e
200 400 600 800 1000 1200 1400
NV—|' """"""""""""""""""" SSNPcHEAVGIK-=7-- - " =--=======-====-==mmmsmemmm= bM
§li K —Ii—t6et+—v—= ‘x E f H fc c —rp N—t+—s——s—t vi- yMg§
P l: Lo P E : : : : :
Gl ! ' J ' : : ' ! ' : ' '
f= . ' ' ' ' I ' ' ' '
of vl : i ! i J : : :
£l |.Idh AN I | el |4|l " Ay " ] e 1 1
T T T u T T f t T T T T T miz
200 400 600 800 1000 1200 1400
# b b-H20  b-NH3  b(2+) Seq y y-H20  y-NH3  y(2+) #
1| 11505 | 97.04 | 98.02 | 58.03 N _ ' 14
2 21412 | 19611 197.09 | 10756 | V  1397.68  1379.67 | 1380.66 69934 13
3 | 30115 | 283.14 | 284.12 | 151.08 S 1298.61 | 1280.61 | 1281.59 649.81 12
4 38818 | 370.17 | 371.16 19459 S 121158 119357 | 1194.56 606.29 11
5 | 50223 48422 48520 | 25161 N | 112454 110654 | 1107.52 | 562.78 10
6 59928 581.27 58225  300.14 P 101051 99249 | 99348 | 50575 9
7 75931 74130 74228 | 380.15 |C(+57.02) 91345 | 89545 | 896.43 45723 8
8 89637 87836 879.34 | 448.68 H 75342 | 73541 | 73640 | 37721 7
9 |1025.41 1007.40 1008.38 513.21 E | 61637 | 59835 | 599.34 | 308.68 6
10 | 1096.45 1078.44 | 1079.42 548.72 A | 487.32 | 46931 | 47030 | 24417 5
11 119552 1177.51 117849 | 598.26 V. 41629 | 398.28 | 399.26 | 208.64 4
12 1252.54 1234.53 123551 | 626.77 G 317.22 | 299.21 | 300.19 | 159.11 3
13 | 1365.62 1347.61  1348.50 | 683.31 I 26020 | 242.19 | 243.17 | 130.60 2
14 K 147.11 | 129.10 | 130.09 | 74.06 | 1
= 0.02 0.02
E L]
6 L ]
LE 0.0 = < a = ™ - - [} n n
-0.02 T T T T T T T T T T T T T -0.02
200 400 600 800 1000 1200 1400 m/z
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Peptide Sequence
ADSQDAGQETEKEGEDPQASAQDETPITSAK

e 0 305 @]l clolz 22 x5 om0 [e o2 s alolb & 2o [x [z e

Intensity (%)
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M

T

e BB AT

Gene

AKAP12

Dataset
2D25

Sample
COPD5

Score

134.83

EKETEQGA

..1|.|
1

'l i
t T T T
000 1500 2000 2500 3000
£ b bNH3  b(2+) Seq y yHO  yNH3  y(2+) #
1 7204 55.02 | 36.52 A 31
2| 187.07 170.04 | 94.04 D | 316238 3144.37 314536 | 158169 30
3 27410 | 257.08 | 137.55 S 3047.36 3029.35 3030.33 | 1524.18 29
4 40216 | 385.13 | 20158 Q | 2960.32 294231 294330 1480.66 28
5 | 517.19 500.16 | 259.09 D 283227 281425 281524 141663 27
6  588.22 | 57120 | 20461 | A 2717.24 2699.23 270021 1359.12 26
7 | 645.25 | 62822 | 32313 G 264620 262819 262917 1323.60 25
8 | 773.30 29 | 75629 | 387.15 Q | 2589.18 257117 257215 129509 24
9 90235 88434 | 88532 | 45167  E 246112 244311 2444.09 123106 23
10 1003.40 | 985.38 | 986.37 | 502.20 T 233208 231407 231505 116654 22
11 113244 | 111443 | 111542 | 56672 E 223103 221302 221400 111602 21
12 126053 | 1242.52 | 1243.52 | 630.77 K 210199 208398 2084.96 105149 20
13| 138958 | 1371.57 | 1372.55 | 695.29 E 197389 195588 1956.87 987.45 19
14 144660 142859 | 142057 | 72380 G 184484 182684 1827.82 92293 18
15 1575.64 | 1557.65 | 1558.63 | 78832 | E  1787.83  1769.82 1770.80 89441 17
16 1690.67 | 1672.66 | 1673.64 | 84583 | D 165879 1640.78 | 1641.76 829.89 16
17 1787.72 | 1769.71 | 1770.69 | 89436 P 154376 | 152575 | 152674 77238 | 15
18 191578 | 1897.77 | 1898.75 | 958.39 Q | 144671 142870 | 142969 | 72385 14
19 1986.82 1968.81 | 1969.79 | 993.91 A 131865 1300.63 130162 659.82 13
20 2073.85 2055.84 | 2056.82 | 1037.42 | S | 124761  1229.60 123059 | 62431 12 |
21 2144.89 | 212688 | 2127.86 | 107294 | A 116058 | 1142.56 114355 | 580.79 11
22 227294 225493 | 2255.92 | 113697 Q | 1089.54 107154 107252 54527 10
23 2387.97 2369.96 237094 | 119449 D 96143 | 94347 94446 48124 | 9
24 2517.01 | 2499.00 | 2499.99 [1259.01 | E | B46.46  828.44 82943 | 42373 8
25 261806 2600.05  2601.03 | 130953 T 717.41 | 699.40 70039 | 359.21 7
26 2715.11  2697.10 | 2698.09 | 1358.06 P 61637 59835  599.34 30868 6
27 2828.20 | 281019 | 2811.17 | 1414.60 1 519.31 50130 50229 | 260.16 5
28 202925 2911.24 291222 | 146512 T 406.23 | 38822 389.20 20361 4
20 301628 2908.27 | 2999.25 | 150864 S | 305.8 287.17 28815 15300 3
30 3087.31 3069.30 | 3070.29 | 154416 | A 218.15 200.14 20112 10957 2
31 K 14711 | 129.10 13009 7406 1
goo 0.02
o - . - L
i B i i .~ Wl
i L
-0.02 T \ T ‘ T — -0.02
500 1000 1500 2000 2500 3000 Mz
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Peptide Sequence
EASQGSSASSAPQSVK

nensiy (%) EA[ s[0[c[s[s[a[s[s[a[r[s[v]k

Gene

Da

ZNF830 2

taset Sample Score ScanlID
D25 COPD8 105.6 2846

Y5
Y12
pre[1+]
501
Y10
Y8
Yo
Y7
Y3 Y6 Y11
Vi b b5-H20
Y2|b3 | Y14
|Iu|||l||| ||Ii I.l 1T ' : ! || l : . :
200 400 600 800 1000 1200 1400 1600
I EA f f OGSSASSAPOSVE IoMax
:\;h— { \4—1 } QP A—'——FS—?—A—?—Q_‘S—H—F(I Qs f AR ﬁyMa;v
el i ; : bl : o 5 Ly
S I ; : ] ? : ; :
=g 1} 5 i : 1 ‘- ' il H b : i
o e E | I - ‘ - :
Ef Bl Bl ] L | [ : :
T T T T T T T T T T T T T T T m/z
200 400 600 800 1000 1200 1400 1600
# b b-H20 b-NH3 b(2+) Seq y y-H20  y-NH3  y(2+) #
113005 | 11204 | 113.02 6553 @ E : | |16
2 | 201.09 | 183.08 | 184.06 @ 101.04 A 1391.68 | 1373.67 | 1374.65 696.34 15
3| 28812 | 270.11 | 271.09 | 14456 S 1320.62 | 1302.63 | 1303.61 | 660.82 | 14
4 | 41618 | 398.17 | 399.15 208.59 Q 1233.61 | 1215.60 | 1216.57 | 617.30 13
5 | 47320 45519 | 456.17 23710 | G 1105.55 | 1087.53 | 1088.52 | 553.27 | 12
6 | 560.23 | 54222 | 543.20 28062 S 1048.52 | 1030.52 | 1031.50 | 524.76 11
7 | 647.26 | 629.25 | 630.24 @ 324.13 s 961.49  943.48 | 944.47  481.25 | 10
8 | 71830 70029 | 701.27 35965 @ A 87446 | 856.45 | 857.44 43773 9
9 | 80533 | 787.32 @ 78831  403.17 s 803.43  785.42 | 786.40 402.21 8
10 | 89236 874.35 | 87534 | 44668 S 71639 | 698.38 | 699.37 35870 7
11| 96340 | 94539 | 94637 | 48220 A 62936 | 611.35 | 612.33 31518 6
12 [ 1060.45 1042.44 | 104343 | 53073 P 558.32 | 540.31 | 541.29 | 279.66 5
13 118851 117050 | 117149 59476 @ Q 46127 | 44326 | 44424 | 23114 4
14 | 1275.55 | 1257.53 | 1258.52 | 638.27 s 333.21 31520 | 316.19 | 167.11 3
15 | 137461 1356.60 | 1357.59 68781 |V 246.18 | 228.17 | 220.15 12359 2
16 K | 14711 | 12910 | 130.09 | 74.06 | 1
T 0.02 . 0.02
\: | |
e . ) = LA
5 0.0 = L ¥
-0.02 T T T T T T T T T T T T T T -0.02
200 400 600 800 1000 1200 1400 1600  m/z
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Peptide Sequence Gene Dataset Sample Score ScanlD
EQQNDTSSELQNR ZFYVE16 2D25 COPD1  91.55 3387
mensiyy (% E|@Q[N[D[T[s[s[E[Lo[N[R
100y
y7
Y10
Ys
Y11
Ve Yo
- b2-NH3 Y4
b2-H20
Y2
Y7[2+
124 ¥s
b2
1 e AT ) 1 |
200 400 600 800 1000 1200 1400
f EQ—, T i’ oS Al s RS LB NA0 -0V 0 e i S A i el Y bMax
:\;H R ! - i e | L L f E a1 = T D f N Q !‘QE“yMax
= : o P ] : ' : :
G [ i Lo 1y [ :
S XN A RO A I | |
£l .|||.|th.,i.| gL o . . ] "
T T r T T T T T u T T ™ m/z
200 400 600 800 1000 1200 1400
# b b-H20  b-NH3  b(2+) Seq y y-H20  y-NH3  y(2+) #
1 | 130.05 | 112,05 | 113.02 | 65.53 E | | 13
2 | 258.11 \ 240.10 | 241.08 | 129.55 Q _1419.65 | 1401.64 | 1402.62 | 710.32 | 12
3 38617 | 368.16  369.14 | 193.58 Q | 129158 | 1273.58 | 1274.56 | 646.29 | 11
4 | 500.21 | 482.20 | 483.18 | 250.61 N _1163.53 | 1145.52 | 1146.51 | 582.26 | 10
5 | 615.24  597.23 | 598.21 | 308.12 D | 104948 | 103147 | 103246 | 525.24 | 9
6 71629 | 698.27  699.26 | 358.64 T | 93446 91645 91743 | 46773 8
7 80332 | 78531 78629 | 402.16 S | 83341 81540 | 81638 | 417.22 | 7
8 890.35 87234  873.32 | 445.67 S 746.38 | 728.37 | 729.36 | 373.69 | 6
9 [ 1019.39 100138 | 1002.36 | 510.20 E 65935  641.34 | 64232 | 330.17 | 5
10 | 113248 1114.47 | 111545 | 566.74 L 530.30 | 512.29 | 513.28 | 265.65 @ 4
11 | 126053 1242.52 | 1243.51 | 630.77 Q 417.22 | 399.21 | 400.19 | 209.11 | 3
12 | 1374.58 | 1356.57 | 1357.55 | 687.79 N 289.16 | 271.15 | 272.14 | 145.08 | 2
13 ' R 175.12 | 157.11 | 158.09 | 88.06 1
=0.02 0.02
E L]
L% 0.0 i x-=8 = w o = = = 7
. L]
0.02 T T T T T T T L B 11 -0.02
200 400 600 800 1000 1200 1400 m/z
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YGFQFLR PCYOX1 2D25 COPD10 81.46 15911
inensity (%) ¥ |G F[Q[F[L[R
1007
Y6
50
Ya
Y5
Y3
Y1
b2 Y4-NH3
\ Y3-NH3|  Y4-H20
¥5-NH3
l I‘lllllll II| I|IIA||]| I.I|.||| Ib|3|:|| ’ | ’ - r I| L II_ 1 I. ! T r II " .
100 200 300 400 500 600 700 800 900 1001
L YG ] ] l FL ]
§lx‘ R f !L iE El. qf b f F |B c—1 Y l q.{;ﬁ{dx
S b 2 : ; : ! i ' D
2 : b : : ; i i 5 D
Z Ll L] N L | L
T y T T T T T T T T T u T t T T T T ™ m/z
100 200 300 400 500 600 700 800 900 1000
# b b-H20 b-NH3 b(2+) Seq y y-H20  y-NH3  y(@+) #
1| 16407 | 146.06 | 147.04 | 82.54 Y ‘ _ | 7
2 | 22109 20308 20407 11105 G 767.42 | 749.41 | 75039 | 38421 | 6
3 | 368.16 350.15 351.13 | 184.58 F 710.40 | 692.39 | 693.37 | 35570 | 5
4 | 496.22 | 47821 @ 479.19  248.61 Q 563.33 | 54532 | 546.30 | 282.16 | 4
5 643.29 | 62528 626,26 32214 | F 435.27 | 417.26 | 41824  218.14 3
6 | 756.37 73836  739.35 | 378.69 L 288.20  270.19 27118 | 14460 | 2
7 R 17512 | 157.11 | 158.09 | 88.06 | 1
0.02 0.02
=)
13 " & e g g B . .
= 0.0 s ’
0.02 T T T T T T T T T T T T T T T T T T T -0.02
100 200 300 400 500 600 700 800 900 1000m/z
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Peptide Sequence
TGQEALSQTTISWAPFQDTSEYIISCHPVGTDEEPLQFR

50

Intensit)_/ (%)

e e

Pg%@r&r Jﬂ PH

Y1

2

Y25[2+],Y15

Gene
FN1

Dataset
1D50

Sample
COPD3

mensiy 4) 7608 | A| 1] s|o| 2| 2] 1| s |wale rolo[z[s[E[x [2[2[s e ue[v o[z [o[e = e

Score
131.44 29106

1000

f ." |.IH L M‘ i.

il

ot
|

Y13
Y16
Y14l |y47
‘Y18 Y20
1 : ]
2000 3000 4000
ﬂi QD“SLYIIS"HPVGTDEEPLQFRt“OMaX
cdstitz V+EC4F7TDQ?P ITTOSLARQGT tlyMax

3000

4000

1000 2000

# b bH2O  b-NH3  B(2+)  Seq ¥ yH20  yNHI  y (@24 #
1 102.06 84.04 85.03 51.53 T 39
2 159.08 | 14107 142.05 | 80.04 G 4338.03 4320.02 | 4321.00 | 2169.51 38
3 | 28714 | 26942 | 27001 | 14407 | Q@ |428101 | 4263.00 | 4263.98 | 214100 | 37
4 41618 | 398.17  399.15 | 208.59 E 415295 4134.94 | 4135.92 | 2076.97 36
5 48721 | 469.20 47021 | 24411 A | 402391 4005.90 | 4006.88 | 201245 35
6 60030 | 582.29 583.27 | 300.65 L | 395287 3934.86 | 3935.84 | 1976.93 34
7 B687.33 | 669.32 67030 | 344.17 S |383079 382178 | 3822.76 | 192039 33
8 81538 | 70738 79836 | 408.19 Q| 375275 3734.74 | 373573 | 187688 32
9 91644 | 898.43 899.40 | 458.72 T 362470 3606.68 | 3607.67 | 1812.85 31
10 1017.49 | 999.46 1000.46 | 509.24 T 352365 3505.64 | 3506.62 | 1762.32 30
11 1130.58 | 1112.56 1113.56 | 565.78 1 342260 3404.59 | 340557 | 1711.80 29
12 1217.59 | 1199.58 1200.59 | 609.30 S 3309.52 3291.51 | 3292.49 | 1655.26 28
13 1403.68 | 1385.67 1386.65 | 702.34 W | 322248 320447 | 3205.46 | 1611.74 27
14 147471 | 145670 1457.70 | 737.86 A | 303640 3018.39 | 3019.38 | 151870 26
15 157177 | 1553.76  1554.74 | 786.37 P | 296537 2947.36 | 2948.34 | 1483.18 25
16 1718.84 | 1700.83 1701.81 | 859.92 F 286831 2850.30 | 2851.29 | 1434.66 24
17 1846.90 | 1828.89 1829.87 | 923.95 Q 272125 2703.24 | 2704.22 | 1361.12 23
18 1961.92 | 194391 1944.90 | 981.46 D 2593.19  2575.18 | 2576.16 | 1297.10 22
19 2062.97 | 2044.96 2045.95 | 1031.99 T 2478.16  2460.15 | 2461.13 | 1239.5¢ 21
20 2150.00 | 2131.99 2132.98 | 1075.50 S 2377.10 2359.10 | 2360.09 | 1183.05 20
21 2279.05 | 2261.04 2262.02 | 1140.02 E [2200.08 2272.07 | 2273.05 | 114554 19
22 2442.11 | 242410 242508 | 1221.56 Y [2161.05 2143.03 | 2144.01 | 1081.04 18
23 2555.19 | 253718 2538.17 | 1278.10 1 1997.97 1979.96 | 1980.95 | 999.48 17
24 2668.28 | 2650.27 2651.25 | 1334.64 I 188490 1866.86 | 1867.86 | 942.96 16
25 275531 | 2737.30 2738.28 | 1378.16 S |1771.81 1753.80 | 1754.78 | 886,40 15
(26 291534 | 289733 2898.31 | 1458.17 ((+57.02) | 168479 1666.76 | 1667.75 | 842.89 14
27 305240 | 303439 3035.37 | 1526.70 H | 152475 1506.73 | 1507.72 | 76287 13
28 3149.45 | 313144 313243 | 1575.23 P 1387.67 1369.66 | 1370.67 | 694.34 | 12
29 324852 | 323051 323149 | 1624.76 V| 129064 1272.62 | 1273.61 | 64582 11
30 330554 | 328753 3288.52 | 1653.27 G [118157 117355 | 1174.54 | 506.28 10
31 340659 | 338858 3389.56 | 1703.80 T 113454 111653 | 1117.52 | 567.77 @
32 352162 | 350361 350459 | 1761.31 b [1033.50 101548 | 1016.47 | 517.25 8
33 3650.66 | 3632.65 3633.63 | 182583 E 91847 900.45 | 901.43 | 459.73 7
34 3779.70 | 3761.69 3762.68 | 1890.35 E 78942 77141 | 77240 | 39521 6
35 3876.75 | 3858.74 3859.73 | 1938.88 P 660.38 64237 | 643.36 | 33069 5
36 3989.84 | 307183 397281 | 1995.42 L 56333 54532 | 546.28 | 26216 4
37 4117.90 | 4099.89 4100.87 | 2059.45 Q 45025 43224 | 433.22 | 22562 3
38 426497 | 424696 4247.94 | 213298  F 32219 30418 | 30516 | 16159 2
3 R 17502 157.11 | 158.00 | 88.06 1
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AEHMETNAVGPSQSSDTR MPRIP 2D25 COPD4 129.43 2347
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2 | 201.09 | 183.08 | 184.06 101.04 E | 1861.80 | 1843.79 | 1844.77 | 93140 17
3 | 338.15 | 320.13 321.12 | 169.57 H | 1732.76 | 1714.74 | 1715.73 ‘ 866.86 | 16 |
4 | 485.18 | 467.17 | 468.15 243.09 | M(+15.99) 1595.70 1577.69 | 1578.67 | 79835 15
5 61422 | 596.21 | 597.20 | 307.61 E 1448.66 | 1430.65 | 1431.63 724.83 | 14
6 | 71527 | 697.26 | 698.25 35814 T 1319.62 | 1301.61 | 1302.59 | 660.31 13
7 | 82931 | 811.30 | 812.29 | 415.16 N 121857 120056 | 1201.54 609.79 | 12
8 | 900.35 | 882.34 | 88333  450.68 A | 110453 | 1086.52 | 1087.50 | 552.76 | 11
9 99942 | 98141 | 982.39 | 500.21 V103349 | 101548 101646 | 517.25 |10
10 | 1056.44 | 1038.43 | 1039.42 528.72 G 93442 | 91641 | 91740 | 467.71 | 9
11 | 115349 | 113548 | 1136.47 577.25 P 877.40 | 859.39 | 860.39 | 439.20 | 8
12 | 1240.53 | 1222.52 | 1223.50 620.76 S 780.35 | 762.34 | 763.33 | 390.67 7
13| 1368.59 | 1350.57 | 1351.56 | 684.79 Q 693.32 | 67530 | 676.29 | 347.16 | 6
14 145562 | 1437.61 | 1438.59 | 72831 s 565.26 | 547.25 | 548.23 | 28343 | 5 |
15 | 1542.65 | 1524.64 | 1525.62  771.82 s 478.23 | 460.22 | 46120 | 23961 4
16| 1657.68 | 1639.67 | 1640.65 82934 | D | 39119 | 373.18 | 37417 196.10 | 3
17 | 1758.72 1740 71 | 1741.70  879.86 T 276.17 | 258.16 | 259.14 138.58 | 2
18 | R 17512 | 157.11 158.09 | 88.06 | 1
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YEDEINR KRT7 2D25 COPD5 49.8 3828
Intensity (%) ﬂ_EJTDJ_E |—I |_N |—R
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1| 164.07 | 14606 | 147.04 | 8254 Y | | | 7
2 20311 | 27510 | 27609 | 147.04  E | 77536  757.35 | 75833 38818 6
3 40814 | 39013 | 39111 20457 D | 64631 62831 | 62929 32366 | 5
4 53718 | 51907 | 52016 | 269.09  E 53129 | 51328 | 514.26 26614 4
5  650.27 | 632.26 | 633.24  325.63 1 | 402.25 | 384.24 | 38522  201.62 | 3
6 76431 | 74630 | 747.28 | 38266 N 289.16 | 271.15 | 27213  145.08 | 2
7 [ y R | 17512 | 157.11 | 158.09 | 88.04 | 1
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SDSELNNEVAAR CYBRD1 2D25 COPD6 103.81 6014
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1 8804 | 7003 7101 | 4452 S [ [ | 12
2 | 203.07 | 185.06 @ 186.04 | 102.03 D 1217.58 | 1199.57  1200.55 | 609.29 | 11
3 290.10  272.09 273.07 | 14555 S | 110255 | 1084.54 | 1085.52 | 551.77 | 10
4 | 41914 40113 40211 | 210.07 E | 101552 | 997.51 | 998.49 | 508.26 | 9
5 | 53222 | 51421 51520 | 266.61 L 886.47 | 868.46 869.45 | 443.74 | 8
6 64627 628.26 | 629.25 | 32363 | N | 77339 | 75538 | 756.36 | 387.20 | 7
7 76031 74230  743.29 | 380.66 N | 65935 | 64133 | 642.32 | 330.16 | 6
8  889.35 87134 | B72.33 | 445.18 E | 54530 | 527.29 | 528.28 | 273.15 | 5
9 | 988.42 970.41 971.40 | 494.71 v 416.26 | 398.25 399.24 | 208.63 | 4
10 1059.46 | 1041.45 1042.43 | 530.23 A | 31719 | 299.18 | 300.17 | 159.11 | 3
11 1130.50 | 111249 1113.47 | 565.75 A | 24616 | 228.15 | 229.13 | 123.58 | 2
12 ‘ R 175.12  157.11 | 158.09 | 88.06 | 1
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EPVSGAVEGK CAVIN2 2D25 COPD10 62.17 3769
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2 22710 | 209.09 | 210.08 | 11405 =~ P | 843.46 | 82545 82643 42223 | 9
3 32617 30816 | 309.14 | 163.59 =V | 74640 | 72839 72938 37370 | 8
4 | 413.20 | 39519 | 396.18 | 207.10 S | 647.34 | 62932  630.31 32417 | 7 |
5 47023 | 45221 | 45320 23561 = G | 560.30 | 54229 54328 280.65 | 6
6 | 541.26  523.25 | 52424 | 271.13 | A 503.28 | 485.27  486.26 | 252.14 | 5
7 | 64033 62232 | 62330 | 32067 =V | 432.24 | 41423 41522 21662 | 4
8 | 769.37  751.36 | 752.35 38519 | E | 333.18 31517 31615 167.09 | 3 |
9 | 82639 | 808.38 | 809.37 | 41370 G | 20413 | 18612 18711 10257 | 2 |
10 | K | 14711 | 129.10 | 130.09 @ 74.06 | 1
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NKYEDEINR KRT7 2D25 COPD4 70.58 4085
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2 24314 2513 | 2612 12207 | K 106652 | 104851 104949 | 53376 | 8
3 406.21 388.20 389.18 203.60 @ Y 938.42 | 920.41 | 921.39 | 469.71 | 7
4 | 53525 | 517.24 518.23 | 268.13 | E 77536 | 757.34 | 75833 | 388.20 | 6
5 | 650.28 63227 63325 32564 @ D 646.32 | 628.30 | 629.29  323.66 5
6 | 77932 | 76131 762.29 | 390.16 @ E 53129 | 513.28 | 514.26  266.14 4
7 89241 87439 87538 | 446.70 i 402.25 | 384.24 | 385.22 @ 201.62 | 3
8 1006.45 988.44 989.42 = 503.72 N 289.16 | 271.15 | 272.13 | 14508 | 2
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DPAEGTPLEAAGTR SORBS1 2D25 COPD8 118.25 10066
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2] 213.09 | 195.08 | 196.06 | 107.04 P 1269.64 1251.63 1252.62 63532 | 13
3 | 284.12 | 266.11 | 267.10 | 142.56 A | 1172.59 | 1154.58 | 1155.56 @ 586.80 12‘
4 | 413.17 | 395.16 | 396.14 | 207.08 E | 1101.55 | 1083.54 | 1084.53 | 551.28 | 11 |
5 | 470.19 | 452.18 | 453.16 | 235.59 G | 972.51 | 954.50 955.49 | 486.76 | 10
6 | 571.23 | 553.23 | 554.21 | 286.12 T | 91549 | 897.48 89846 45824 | 9
7 | 668.29 ‘ 650.28 | 651.26 334.64 P | 814.44 796.43 | 797.42 | 407.72 8 |
8 | 781.37 763.36 | 764.35 | 391.19 L | 717.39 | 699.38 | 700.36 & 359.19 | 7 |
9 | 910.42 | 892.41 | 893.39 | 455.71 E | 604.31 586.29 | 587.28 | 302.65 6
10 | 981.45 ‘ 963.44 | 964.43 | 491.23 A | 475.26 | 457.25 | 458.24 | 238.13 5 ‘
11105249 | 1034.48 | 1035.46 | 526.74 A | 40423 | 386.21 387.20 20261 4
12 | 1109.51 | 1091.50 | 1092.48 | 555.26 G | 333.19 | 315.18 | 316.16 | 167.08 3 ‘
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EGEDPQASAQDETPITSAK AKAP12 2D25 COPD5 129.34 9167
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2 | 187.07  169.06  170.04  94.04 G | 1844.85 | 1826.84 | 1827.82 | 922.93 | 18
3 | 316.11 | 298.10 @ 299.09 @ 158.56 E 1787.83 | 1769.82 | 1770.80  894.41 | 17
4 | 43114 | 41313 | 41410 216.07 D | 1658.79 1640.78  1641.76 829.89 | 16
5 | 528.19 | 510.18 | 51117 | 264.60 P | 1543.76 | 152575 | 1526.73 | 772.38 | 15
6 | 656.25 | 638.24 | 639.23 | 328.63 Q 144671 142870 | 1420.67 | 72385 | 14
7 | 727.29 | 709.28 | 710.26  364.14 A | 1318.65 | 130064 | 1301.62 659.82 |13
8 | 814.32 796.31 797.29 \ 407.66 S 1247.61 | 1229.60 | 1230.58 @ 624.31 | 12
9 | 885.36 | 867.35 | 868.33 | 443.18 A |1160.58 | 1142,57 | 1143.55 | 580.79 | 11
10 | 1013.42 | 99541 99639 50721 =~ Q  1089.54 1071.54 | 1072.51 54527 | 10
11112844 [ 111043 | 111142 56472 | D | 96149 | 94347 | 94446 48124 | 9
121125749 123948 | 1240.46 629.24 E 846.46 | 82845 | 82943 42373 | 8
13 | 1358.53 | 1340.52  1341.51 | 679.77 g 717.41 699.40 700.39 = 359.21 7
14 | 1455.50 | 1437.58 | 1438.56  728.29 P | 61637 59835 | 509.34 | 30868 | 6
15 | 1568.67 | 1550.66 | 1551.64 784.84 | I | 51931 | 50130 | 502.29 @ 260.16 | 5
16 | 1669.72 | 1651.71 | 1652.69 | 835.36 T | 406.23 | 388.22 | 389.20 | 20361 | 4
17 | 1756.75 | 1738.74 | 1739.72 @ 878.88 S 305.18 287.17 288.15 153.09 3
18 | 1827.79 | 1809.78 | 1810.76 | 914.39 A 21815 | 200.14 | 20112 | 10957 | 2
19 \ K 147.11 129.10 | 130.09 74.06 1
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2 | 215.14 | 197.13 | 198.11 | 108.07 L | 153278  1514.77 | 1515.76 | 766.89 | 13
3 | 34418 | 326.17 | 327.16 | 172.59 E | 1419.70 | 1401.68 | 1402.67 | 710.35 | 12
4 40120 | 383.19 | 384.18 | 201.09 G | 1290.66 | 1272.65 1273.65 | 645.83 | 11
5 | 51429  496.28 | 497.26 | 257.64 L | 1233.63 | 1215.63 | 1216.61 | 617.33 | 10
6 | 64235 624.33 | 62532 | 321.67 Q [ 1120.55 | 1102.54 | 1103.53 | 560.78 | 9
7 74142 | 72340 72439 | 371.21 V| 99249 | 97447 | 97548 | 496.75 | 8
8 870.46 | 85245 853.43 | 435.73 E 89343 875.41 | 87640 | 447.21 | 7
9 | 999.50 | 981.49 | 982.47 | 500.25 E 764.38 74637 | 747.36 | 382.69 @ 6
10 | 112854  1110.53 | 1111.52 | 564.77 E 635.34 | 617.33 | 618.33 | 318.17 | 5
11 | 1225.60 | 1207.58 | 1208.57 | 613.30 P 506.30 | 488.29 | 489.27 | 25365 @ 4
12 | 1324.66  1306.65 | 1307.64 | 662.83 Vv 409.24 = 391.23 | 392.22 | 205.12 @ 3
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# b b-H20  b-NH3  b(2+) Seq y y-H20  y-NH3  y(2+) #
1 11603 | 9802 | 99.01 | 5852 = D | 17 ]
2 203.07 | 185.06 | 186.04 | 10203 =~ S | 1658.77 | 1640.76 1641.75 829.89 16
3 | 35017 | 341.16 | 342.14 | 180.08 = R | 1571.74 | 1553.73 | 1554.71 | 78637 15
4 45622 | 438.21 | 439.19 | 22861 P | 141564 |1397.63 1398.61 708.32 14
5 | 543.25 | 52524 52623 | 27213 S 1318.59 | 1300.58 130156  659.79 13
6 67131 | 653.30 | 654.28 | 336.16 =~ Q | 123155 121354 121453  616.28 12
7 | 74235 | 72434 72532 | 37167 | A 1103.50 | 1085.49 | 1086.47 | 552.25 11 |
8 81339 | 79537 | 796.36 | 40719 = A | 1032.46 | 101445 101543  516.73 10
9 | 87041 | 852.40 853.38 | 43570 G 961.42 | 94341 94440 | 48121 9
10 | 98543 | 967.42 | 968.41 | 493.22 D | 90440 | 886.39 | 887.37 | 45270 8 |
11| 1099.48 | 1081.47 | 1082.45 | 55024 =~ N | 789.37 | 77136 | 772.35 | 395.19 7
12 | 1227.54 | 1209.52  1210.51 | 614.27 Q 675.33 | 657.32 | 658.30 | 338.17 | 6 |
13 | 128456 | 1266.55 | 1267.53 | 64278 =~ G | 547.27 | 52926 | 530.25 | 27414 5 |
14 | 1399.58 | 1381.57 1382.56 | 700.29 D | 490.25 | 47224 473.22 24563 4
15 1528.63 | 151062 | 151160 | 76481 | E | 37522 | 357.21 35820 | 188.11 3
16 | 1627.69 | 1609.68 1610.67 | 814.35 v 246.18 | 228.17 | 229.15 | 12359 | 2
17 K 147.11 | 129.10 | 130.09 | 7406 | 1
goo 0.02
C:) am n JFu e n - "= L] -
5 00 ¥ w 0 2
-0.02 T T T T T T T T T T T -0.02
200 400 600 800 1000 1200 M/z
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ELTVSNNDINEAGVHVLCQGLK RNH1 1D25 COPD5 115.8 17573
imensity %) EL] T[v[s[N[n[D[1]n[E[a[c[v[a[v[L[c[o[c[rk
1004
Y13
Ys
Y10
Y11
b3-H20
501 Y6
Y14 y
18
y7 Y12
b2
Y5 Y15
¥Y18-NH3
b3
Yo Y16
Y17
Yo Y4
I ‘ Y20
J Lt Lt I. b T il I|| |
500 1000 1500 2000
|_EL D e e S e S VGNNDINEAGVHVLCQGLK === s="===s==somonoamoonocasman-e bMax
§I!—1<; f d_—tg—|— e— =tV H :|D—E—f—N as D——N——N—ts+—vT—F LE--yMax
=t ot &2 ¢ 1 o o i 4 097 1 3 5
B L : ' ' ' H ! ' \ : ' '
sk ol ' | i ’ H A :
£ | ; I J.l L Ll L |I| | | I 1 l‘ | :
¥ T T miz
500 1500 2000
# b b-H20 b-NH3  b(2+) Seq y y-H20  y-NH3  y(24) #
1] 13005 | 11204 | 11302 | 6553 = E | | | | |22 ]
2 24313 | 22512 | 22611 12207 L | 228116 2263.15 226413 1141.08 21 |
3 | 34418 32617 | 32716 | 17259 T | 2168.08 | 2150.07 2151.05 | 1084.54 | 20 |
4 | 443.25 42524 | 42622 | 22213V 2067.03 | 2049.02 2050.00  1034.03 | 19 |
5 530.28 51227 | 51326 26564 S | 1967.97 1949.95 195003 98448 18 |
6 64433 | 62631 | 62730 32266 N | 1880.93 | 1862.92 1863.91 | 940.96 17 |
7 75837 | 74036 | 74134 37968 = N | 176690 1748.87 1749.87 | 883.94 16 |
8 87340 | 85538 | 85637 43720 D | 165285 1634.83 163582 | 82692 15
9 98648 06847 | 960.45 49374 I | 1537.82 1519.79 152079 | 769.41 | 14 |
10 1100.52 | 1082.51 1083.50 55076 N | 142473 | 1406.72 | 1407.71 | 712.87 | 13
111122956 | 121155 | 121254 61528 = E | 131069 | 129268 | 129368 | 65584 12
12 1300.60 | 1282.59 1283.58 | 650.80 A | 118164 | 1163.64 | 116461 | 591.32 | 11
13| 1357.62 1339.61 1340.60 67931 G | 111061 1092.60 | 109359 | 555.80 | 10 |
14 | 1456.69 1438.68 1439.66 728.85 V  1053.59 | 1035.58 | 1036.55 | 527.29 @ 9
15 | 1593.75 157574 157672 797.38 H | 95452 | 936.51 | 937.51 | 477.76 | 8
16 | 1692.82 1674.81 167579 84691 V. B17.46 | 799.45 | 80043 | 409.23 7
17 180590 1787.89 1788.88 90345 L 71839 70038 70136 | 35970 | 6
18 | 196593 | 1947.92 | 1948.91 | 98347 | C(+57.02) 60531  587.30  588.28 | 303.15 | 5
19 | 2093.99 2075.98 | 2076.97 1047.50 ~ Q 44528 | 427.27 | 428.25 | 223.14 4
20 215101 2133.00 213389 107601 | G | 317.22 29921 30019 | 159.11 | 3 |
21| 2264.10 | 2246.09 | 2247.07 113255 L | 260.20 24219 | 243.17 | 13060 2
22 K | 14711 | 129.10 | 13009 | 7406 1 |
Z0.02 0.02
5 - :
E o0 1 - T o 0 =
L ] - -
L] [l -
0.02 T T = T T -0.02
500 1000 1500 2000 m/z
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Peptide Sequence Gene Dataset Sample Score ScanlD
EQALQEAMEQLEELELER SWAP70 1D25 COPD9 100.83 29732
imensiy () EQ| 2| .| @|E|a[M[E[o[L[E[E[L[E[L[E[R
100
Y7
501 Y5 Ys
b3-NH3 ¥s
3-H2
Y1 b3-120
Y3
b2 Ya
b3
Yo
b4 Y10
Y2 b5
Y1-NH3 l b6| | i
TR . || Ll |
500 1000 1500
f EQ } I——o—t—= L T IR EQLEELELER----=---=====-==-==-== bM
;\E,‘!?—R I LlAi—?_L i!E IIL et E_!- Lo e AEQLAQE---------- yMax
= A ; ! 5 j
@ : Lo v i oo . ! i : |
S Lo S :| : ‘ ; : !
£ Lodb e bt 1 |.: I | ;
T T T miz
500 1000 1500
# b b-H20  b-NH3  b(2+) Seq y y-H20  y-NH3  y(2+) #
1| 130.05 | 112.04 | 113.02 | 6553 E |18
2 | 258.11 | 240.10 | 241.08 | 129.55 Q 2059.00 '2040‘99 | 2041.97 | 1030.00 | 17
3 32915 31113 | 31212 | 16507 | A 1930.94 | 1912.93 | 1913.92  965.97 16
4 | 44223 | 42422 | 42520 | 22162 L 1859.91 | 1841.90 | 1842.88 93045 15
5  570.29 55228 | 553.26 | 28564  Q 1746.82 1728.81 | 1729.79 | 87391 | 14
6  699.33 | 681.32 | 68230 | 350.17 | E 1618.76 1600.75 160174 | 809.88 | 13
7 | 770.36 | 752.36 | 753.35 | 385.68 | A 1489.72 | 1471.71 | 1472.69 | 745.36 | 12
8 90141 | 883.40 | 88439 | 45120 @ M 1418.68 | 1400.67 | 1401.66 = 709.84 11
9103045 | 1012.44 | 1013.42 | 515.73 E 1287.64 | 1260.63 | 1270.62 64432 10
10 | 115851 | 1140.50 | 114148 579.76 @ Q 1158.60 | 1140.57 | 1141.58 | 579.80 | 9
11127159 | 1253.58 | 125457 63630 @ L 1030.54 1012.53 101351 | 51577 8
12 |1400.64.| 1362.63 1383.61.| 70082 | E 917.46 | 89945 | 90043 | 45923 | 7
13 1529.68 | 1511.67 | 1512.65 | 76534  E 788.42 | 77040 | 77137 | 39471 | 6
14 | 1642.76 1624.75 | 162574  821.88 L 659.37 64136 @ 64235 | 330.19 5
15 | 1771.81 | 1753.80 | 1754.78 88640 @ E 546.29 | 528.28 | 529.26 | 27364 | 4
16 1884.89 | 1866.88 | 1867.86 94295 L 417.25 | 399.24 | 40022 | 209.12 | 3
17 | 2013.93 | 1995.92 | 1996.91 | 1007.47 E 304.16 | 286.15 | 287.13 | 152.58 | 2
18 R 175.12 | 157.11 | 158.09 | 88.06 | 1
® 0.02 = 0.02
8 X
s e g i . P
& 00 2 W '- P i =
-0.02 T T T -0.02
500 1000 1500 m/z
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Peptide Sequence Gene Dataset Sample Score ScanlD
GATYNIIVEALKDQQR FN1 2D25 Control6 109.33 15436
mensiy (%) GA| T[¥ [N[1[1[v[E[a[L[x[D[0[Q[R
100
Y10
Yo
50
Y8
Y7
Y12
¥3 Y11
ys Yo
v b3 b6-NH3
1 be
b vol |4 lbs‘ | | b7
l ||.L|IJ|||.| | ||I| cal g | : ||| ||| L . y13 1
500 1000 1500
e T —p— 155 } VEALKDQCR IbMax
;;!r—.s |T L { ! I u{ i I\]I .F i—i— 1\_—|—| = i Q. N—F—7¥ I TAG—ﬁ“yMax
et e PR o o b B | : ; ! Iy
G [ oA Tk oam woE A B | : ! : i
Sl b oE H R ‘ ; . ; ¥
Ef iR IEINE IR AR | | - 8
T T T m/z
500 1000 1500
# b b-H20 b-NH3 b (2+) Seq y y-H20 y-NH3 y(2+) #
1| 5803 | 40.02 | 41.00 | 2951 G | | | 16 |
2 129.07 | 111.06 | 112.04 | 65.03 A _1761.95 | 1743.94 | 1744.92 | 881.47 15_
3 | 23011 212.10 213.09 115.56 T 1690.91 1672.90 | 1673.89 | 845.96 @ 14
4 | 393.18 | 375.17 | 376.15 | 197.09 Y _1589.86 | 1571.85 | 1572.84 @ 795.43 | 13
5 | 507.22 | 489.21 | 490.19 | 254.11 N 71426.80 | 1408.79 | 1409.79 | 713.90 12‘
6 | 620.30 | 602.29 | 603.28 310.65 1 1312.76  1294.75 | 1295.73 | 656.88 | 11
7 | 73339 | 715.38 | 716.37 | 367.21 I _1199.67 | 1181.66 | 1182.65 | 600.34 | 10
8 | 83246 | 81445 81543  416.73 vV | 1086.59 | 1068.58 | 1069.56 543.80 | 9 |
9 | 961.50 | 943.49 944.47 481.25 E 987.52 969.51 970.50 494,27 | 8
10 | 1032.54 | 1014.53 | 101551 | 516.77 A | 85848 | 840.47 | 84145 42974 | 7 |
11 | 1145.62 | 1127.61 ,1128'59, 573.31 E: | 787.44 | 769.43 770.42 394.22 6 |
12 ] 1273.72 | 1255.71 | 1256.69  637.36 K 674.36 | 656.35 | 65733 | 337.68 5
13 | 1388.74 | 1370.73 137172 694.87 D | 54626 52825 | 529.24 27363 | 4 |
i 1516.80 | 1498.79  1499.77 758.90 _Q 431.24 413.22 414.21 216.12 3
15 | 1644.86 | 1626.85 | 1627.83 822.93 Q 303.18 285.17 286.15 152_.!]_9_ 2
16 | R | 175.12 157.11 158.09 88.06 1
T 0.02 0.02
=
S = o m seuves oy i o i = i
LE 0.0 . - w ..- [ 0] . [] » w [
-0.02 T T -0.02
500 1000 1500 m/z
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Peptide Sequence Gene Dataset Sample Score ScanlD
SDNCEDTPEAGYFAVAVVKK TF 2D25 Control3 145.51 12809
mensiy ) SD|N]c[E[D[T[P[E[a[c[¥[E[a[v]alv]v]Kk
100
Y13
501
Y14
y1oy11 Y15
Ys Y16
b Yo Y12
LJJll] .||III|I ||| L ||||| |.|| L . | | .
500 1000 1500 2000
f D T—4 PE 2~ GY——F - FAVAVVEK====-=====-=" bMax
f_|_V—i'AL4V':f—A4—": F‘|—|_Y—!'{3iA4;—!_E_':‘;—T—|—D_'A—E4_C_!'IJES - yMax
R PY DO S VO TR B B R I L | | I ‘
¥ T T T miz
500 1000 1500 2000
# b b-H20 b-NH3 b(2+) Seq y y-H20  y-NH3  y(2+) #
1] 804 | 7003 | 7101 | 4452 | S5 | | | | 20 |
2] 203.07 18506 18604 102.03 D | 2112.99 | 209498 2095.96 | 1057.00 19
3 [ 317.11 | 299.10 | 300.08  159.05 N 1997.96 | 1979.95 | 1980.94  999.48 | 18
4 | 47714 | 459.13 | 460.11 | 239.07 C(+57.02) 1883.91 | 186591 | 1866.80  942.46 | 17
5 | 606.18 | 588.17  589.16 303.59 E 1723.89 | 1705.88 | 1706.88 | 862.45 | 16
6 | 721.21 | 703.20 704.18 | 361.10 D 1594.85 | 1576.84 | 1577.84 | 797.92 157
7 | 82226 | 80425 80523 41163 T | 1479.82 | 1461.81 1462.79 74041 | 14 |
8 | 91031 | 90130 90228 | 460.16 P 137877 | 1360.76 136175  689.89 13
9 | 1048.36 | 1030.34 1031.33 52468 ~ E | 1281.72 | 1263.71 1264.69 641.36 | 12 |
10 [1119.39 | 1101.38 | 1102.36 | 56020 =~ A 1152.68 | 113467 | 113565 576.84 | il
11117641 115840 1159.38 58871 G 1081.64 | 1063.63 1064.61 | 541.32 10
12133948 132147 132245 67024 Y 102462 | 1006.61 1007.59 | 512.81 | 9
13 | 1486.54 | 1468.55 | 1469.52 @ 743.77 | F | 861.55 | 843.55 84453 431.28 | 8
14 | 1557.58 | 1539.57 ,1540'55 | 779.29 | A | 714.49 | 696.48 | 697.46 | 357274 | 7
15 | 1656.65 | 1638.64 1639.62 828.82 V| 64345 | 62544 62642 32223 6 |
16 | 1727.69 1709.68 1710.66 @ 864.34 A 544.38 | 526.37 | 527.35 | 272.69 | 5
17 [ 1826.75 | 1808.74  1809.73 913.88 v 473.3% | 455.33 | 45632 | 237.17 | 4
18| 1925.82 | 1907.81 1908.80 963.41 v 374.28 | 356.27 35725 187.64 3
19 2053.92 | 2035.91  2036.89 102746 K | 27521 | 257.20 25818 | 138.10 | 2
20 K 147.11 | 129.10  130.09 74.06 | 1
©0.02 0.02
hS
6 a5 ) n L] n ] am L] e
E 00 i g T " -
-0.02 . : 2t . — -0.02
500 1000 1500 2000 m/z
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VMQVVDEKLPGLLGNFPGPFEEEMK ASAH1 1D25 Control10 134.27 26054
ety 0 4] | v] v & k[L[2 [6] 2 [6 [w[F 262 ¥ & [z [= b
1007
Yo
501
Y18
Y12
Y10 Y16-NH3
R ] Y O 2 S | NN 22 . .
500 1500 2000 2500
VM Q—‘:"I_—EKT_L—D PG L—_I_I— <L7GNFPGPFEEEMK4| Max
;\?h:KM_—':'—E fre— F—f= N (l‘— —+rc—+p+1+ KEDVVQMY .]L:MaA
=t AEEEE A } P it
@ v v - :} ' ! ' "
af SRR ; P Ei
= N A T N ; Pl 4
r T T m/z
500 2000 2500
#: (b b-H20  b-NH3 b(2+) Seq y y-H20  y-NH3  y(2+) #
1] 10008 | 8207 | 8305 5054 VvV | ‘ | | 25 |
2| 23112 | 21311 | 214.09 | 116.06 M |270434 268633 2687.31 135267 24 |
3 | 35018 34116 | 34215  180.09 Q | 2573.30 255528 2556.27 128715 23 |
4 | 45824 | 44023 | 441.22 | 229.62 \ | 244524 | 242723 2428.21 122312 22 |
5 | 557.31 | 539.30 | 540.29 | 279.16 N | 2346.17 | 2328.16 | 2329.14 | 117358 21 |
6 67233 65433 | 655.31 | 336.67 D | 2247.10 | 2229.09 2230.07  1124.05 20
7 80138 78337 | 78435 | 401.19 E | 213207 | 211406 211505 106654 19
8 | 929.48 91147 | 91245 | 465.24 K | 2003.03 | 1985.02 1986.00 1002.02 18
9 | 1042.56 | 1024.55 | 1025.53 | 521.78 | L 1874.92 | 1856.93 | 1857.91 | 937.97 | 17 |
10 | 1139.61 71121.60 | 1122.59 | 570.31 i 1761.85 | 1743.84 | 1744.83 | 881.43 | 16 |
11119663 117862 | 1179.61 | 598.82 G | 1664.80 164679 1647.77 832.90 15 |
12 1309.72 | 1291.71 | 1292.69  655.36 L | 1607.78 1589.77 1590.75 | 80439 14 |
13 | 1422.80 | 1404.79 | 1405.78 711.90 L | 149469 | 1476.68 | 1477.66 747.85 13 |
14 | 1479.82  1461.81 | 1462.80 @ 74041 G | 1381.61 | 1363.60 | 1364.59 | 691.30 | 12 |
15 1593.87 1575.86 | 1576.84 | 797.43 N | 1324.59 | 1306.58  1307.56  662.79 11 |
16 1740.94 1722.93 | 1723.91 | 870.97 F 1210.54 | 1192.52 | 1193.52 | 605.77 | 10
17  1837.99 | 1819.95 | 1820.36 | 919.49 P, 1063.48 | 1045.47 | 1046.47 ! 532.24 9
18  1895.01 ' 1877.00 | 1877.98 | 948.01 G 966.42 | 948.42 949.40 | 483.71 8
19 | 1992.06 | 1974.05 | 1975.04 | 996.53 | P 909.40 | 891.39 | 892.38 | 455.20 | 7 |
20 213913 212112 | 212210  1070.07 F 81235 | 79434 79532 | 406.67 6 |
21 2268.17 2250.16 | 225115 113459  E 665.28 | 647.27 | 648.25 | 333.14 | 5 |
22 239722 2379.21 | 238019 119911 E 536.24 | 518.23 | 519.21 | 268.62 4 |
23 | 2526.26 | 2508.25 | 2509.23 | 1263.63 E 407.20 | 389.18 & 390.17 & 204.10 3 |
24 2657.30 2639.29 | 2640.27 132915 M 278.15 | 260.14 | 261.13 | 139.58 2 |
25 | K 14711 | 129.10 | 13009 | 7406 1
0.0 w 0.02
g =
5 i o E 5 £ aawd e
5 0.0 L Rl e R = 3
-0.0. T — T T T -0.02
500 1000 1500 2000 2500 m/z
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Peptide Sequence

AVDQSVLLMKPDAELSASSVYNLLPEKDLTGFPGPLNDQDDEDCINR

niensy () AvDQ] 8| V|1 |1 | x| 2| n[a|e v s[a[s[s]v]¥[w[s[i[e[ex[n[z[z[c el [c]

Y1

Y4

5[2+]

Y11

Y15

Gene
A2M

Dataset Sample  Score
1D25 Control3 200

Y22
b24
Y17
" Yo Y23
A RIT .|.I L ‘
T 1 T T T t T
1000 2000 3000 4000
I—A\/DQJSHH_T:L‘IL?E p);l;;hl-; %ih‘ﬁ;‘{‘lﬁﬂ:LL'—PEKDLTGFPG?LNDODQEDQINR
FIFRNI iy gy oy iy IV 6 I T LD KE— Pb—————LLNYVS SASLEADPRMLLYVSQDV
= o e I " '
@ i . :
A R :
gf il b :
: T T T T T T miz
1000 3000 4000 5000
# b bH20  bNH3  b(2+)  Seq ¥ yHO  yNH3 g (24) #
1| 72,04 5403 5502 | 3652 A | 47
2 | 17111 | 15310 15409 86.06 V511846 510045 | 510143 | 2559.73 46
328614 | 26813 26911 | 14357 D 501933 500138 | 500236 | 251019 45
4 | 41420 | 39619 397.17 | 207.60 Q490436  4886.35 | 4867.33 | 245266 #
5| 50123 | 483.22 48420 | 25L12 S 477630 4758.29 | 475927 | 238865 43
6 | 60030 58229 SE3.29 | 300.65 V468927 | 4671.26 | 467224 | 23514 42
7 | 71338 | 69538 60635 | 357.21 L 450020 457219 | 4573.17 | 229560 41
8 | B26.46 | 80845 80946 | 41373 L 4477.12 445911 | 446009 | 2239.06 40
9 [ 65750 | 93949 94043 | 47926 M 436403 | 434602 | 4347.01 | 218252 39
10 | 108559 | 1067.58 106858 | 543.29 K 423299 | 421498 | 421597 | 2117.00. 38
11| 118266  1164.65 116563 59183 P 410490 | 4086.89 | 4087.87 | 2052.95 37
12| 1297.69 | 1278.67 128066 | 649.34 D 4007.84 | 3969.83 | 3950.82 | 200442 36
13| 136873 | 1350.71 135160 | 68486 A 389282 3874.81 | 387579 | 146.03 35
14 | 149776 | 147975 1480.74 | 749.38 E 382178 380377 | 380475 | 191139 34
15| 161085 | 1592.84 1593.82 | 80593 L 360274 367473 | 367571 | 1846.87 33
16| 1697.99 | 1675986 168065 549,44 S 357965 | 356164 | 356263 | 179033 32
17| 1768.92 | 1750.89 175189 | 88496 A 349262 | 347461 | 3475.60 | 174680 31
16| 1855.94 | 163795 183652 92848 S 342159 3403.57 | 340456 | 171151 30
19| 1942.98 | 1024.95 192596 97199 S 33455 331654 | 3317.53 | 166778 20
20| 204205 | 202402 202502 102152 V34752 322951 | 323040 | 162426 2%
21 2205.12 | 2187.10 218B.08  1103.06 Y 314845 313044 | 313143 | 157473 27
22231916 | 230L 14 230213 | 116008 N 298539 296735 | 296836 | 149321 26
23 | 243224 | 241423 241521 121663 L 287135 285334 | 285432 5
24254531 | 252731 252830 1273.16 L 275626 | 274025 | 274124 | 137364 24
25 | 264238 | 262436 2625.35 132169 P 268516 132310 B3
26 | 277142 | 275341 275439 138621 E 25413 12745 2
27 | 280951 | 288150 283249 145026 K 241908 121004 21
28| 301454 | 299653 2997.51 | 1507.77 D 229098 114599 20
29 |3127.62 | 310961 3110.60 156430 L 27595 1088.48 19
30 (322867 | 321066 321164 | 1614.84 T 206287 103194 18
31328569 | 3267.68 326867 1643.3¢ | G 186165 . 80 | 98141 17
32343276 | 341475 1573 | 1716.89 F 1904.80 | 1886.80 | 1887.78 | 05201 16
33| 352981 | 351180 351279 | 1765.41 3 1757.76 | 173972 | 174072 | B79.37 15
34 | 3586.84 | 356882 3569.81 179392 G 186060 | 1642.68 | 164366 | 830.85 14
35368369 | 366588 366686 | 194244 | P 1603.67 | 1565.64 | 1566.63 | 60234 13
36 | 3706.07 | 3778.96 3779.95  1898.99 L 150662 148860 | 1489.50 | 75381 12
37391102 | 369300 389399 195601 N 139353 137550 | 137650 | 68707 11
32 | 4026.04 | 4008.03 4009.01 2013.52 D 127948 | 126147 | 126245 | 640.24 10
30| 415410 | 413609 4157.07 2077.55 | Q  Li6446 | 114644 | 1147.44 | 58273 9
40 | 4260.13 | 425112 425210 2135.06 D 103640 101838 | 101937 | 51870 8
41| 438415 | 4366.14 4367.13 | 219258 D 92137 | 90336 | 90435 | 46119 7
42 | 4513.20 | 449519 4496.17  2257.10 E 80634 | 788.33 | 78032 | 403.67 6
43 (462822 | 461021 461120 | 231461 ) 67730 | 659.20 | G026 | 33915 5
44| 478825 | 477024 477123 | 2394.63 | C(+57.02) 56228 | 54437 | 545.25 | 28164 4
45| 400134 | 438333 488431 245117 1 40225 | 33424 | 38522 | 20182 3
45 | 5015.38 | 4997.37 499B.35  2508.13 N 289.16 | 27115 | 27213 | 14508 2
47 3 17512 | 15711 | 15809 | 8806 1
Foo = . 0.02
T LE :
]
& 00 e W m
.
0.0 . T T T T T 0.02
3000 4000 5000 mjz
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DSEDVSERDSDKEMATK AKAP12 2D25 Control3 107.08 3190
inensiy () D[ [E[D[v[s[E[R[D[s[D[k[E[M[A[T[x
1007
Y14
Y12
Y15
Y13
501
b2y
Y1 b3-H20
Y12-H20
Y10 Y11 ||| b13
Wi |
500 1000 1500
DS f—n— ' ER —Dp—s TE ------- MATK=7"""""" bl
—!—1’—'34;1 M } m]! } ?S D—!—S—H—D f ;1——?— —K|—".—!—V_—i—D_—E—!"SD"yMi§
JJLLJ Iu[[ o i..l bl h.[ |..E |ii R .: ||JI T, m | |‘
T T T miz
500 1000 1500
# | b b-H20 b-NH3 b(2+) Seq y y-H20  y-NH3  y(2+) #
1 | 116.03 | 98.02 99.01 58.52 D | |17
2 | 203.07 | 18506 186.04 | 10203 =~ S  1826.81  1808.80 1809.78 91391 16
3 | 33211 | 31410  315.08 | 166.55 E 1739.77 | 1721.76 | 1722.75 | 870.39 | 15
4 | 447.14 | 42913 | 43011 22407 | D 1610.73 | 1592.72 | 1593.71 8§05.87 14
5 54620 | 52819 | 529.18 | 273.60 @V | 149571 | 147769 1478.68 74835 13
6  633.24 | 61523 61621 | 31712 S 139663 137862 137961 698.82 12
7 | 762.28 | 74427 74525 38164 =~ E 130961 | 129159 129258  655.30 @ 11
8 91837 | 90037  901.35 | 459.69 R 1180.56 | 1162.55  1163.54 | 590.78 | 10
9 103340 | 101540 | 101638 51720 | D | 1024.46 | 100645 | 100743 51273 | 9
10 | 1120.44 | 1102.43 | 1103.41 | 560.72 S 909.43 | 89142 | 89242 | 455.22 | 8
11 123547 | 1217.46 121844 | 61823 =~ D | 82240 | 80439 | 805.38 | 41170 | 7
12 1363.58 | 1345.55 1346.53 682.28 K 707.38 | 689.36 | 690.35 | 354.19 | 6
13| 1492.62 | 1474.59 | 147558 74680 | E | 57928 | 56127 | 562.25 | 290.14 5
14 1623.64 | 1605.63 1606.62 | 81232 =~ M | 450.24 | 43223 | 433.21 | 22562 4
15 1694.68 | 1676.67 1677.65 | 847.84 A | 31920 | 30119 30217 160.10 3
16 1795.73 | 177772 177870 | 898.36 T | 24816 | 230.15 | 231.13 | 12458 2
17 K 147.11 | 129.10 | 130.09 74.06 | 1
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EVQLVESGGGVVQPGGSLR IGHV3-9 2D25 Control4 111.36 12235
mensiy ) EV]Q[L.[v[E[s[c[c]e[v[v]o[p[c[c[s[L[r
1007
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Y13
Yo
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# b b-H20  b-NH3  b(2+) Seq y y-H20  y-NH3  y(2+) #
1| 130.05 112.04 | 113.02 6553 | E | | . | [ 19
2 [ 22912 | 21111 | 212.09 | 115.06 v 1738.94 | 1720.93 | 1721.92 | 869.97 | 18
3 [ 35718 | 339.17 | 34015 17909  Q 1639.89 | 1621.87 | 1622.86 | 82044 | 17
4 | 470.26 | 452.25 | 453.23 | 23563 L 1511.82 | 1493.81 | 1494.79 | 75641 | 16
5 | 569.33 | 55132 | 552.30 28516 @V 1398.73 | 1380.73 | 1381.71 | 699.87 | 15
6 | 698.37 | 68036 | 681.35 34969  E 1299.66 | 1281.65 | 1282.66 | 65033 | 14
7 | 78540 | 767.39 | 768.38 | 393.20 s 1170.62 | 1152.61 | 115361 | 585.81 | 13
8 | 84243 | 82442 | 82540 42171 | G 1083.59 | 1065.58 | 1066.56 | 542.30 | 12
9 | 89945 88143 | 88242 | 450.22 G 1026.57 | 1008.56 | 1009.54 | 513.78 | 11
10 | 956.47 93845 | 93944 47873 | G 969.55 | 951.54 | 952.52 48527 | 10
11| 105553 1037.53 | 1038.51 52827 | V 912.53 | 894.52 | 89550 45676 9
12 | 1154.60 | 1136.60 | 1137.58 577.80 v 81346 | 795.45 | 796.43 | 407.23 | 8
13| 128266 1264.64 126564 64183 | Q 71439 | 696.38 | 697.36 | 357.69 | 7
14| 137972 1361.71 | 1362.69 = 690.36 P 586.33 | 568.32 | 569.30 | 293.67 | 6
15 | 143674 | 1418.73 | 141971 71887 | G 489.28 | 471.27 | 47225 24514 | 5
16 | 1493.76 | 1475.75 | 1476.73 74738 G 432.26 | 41425 | 41523 | 216.63 | 4
17| 1580.79 | 1562.78 | 1563.77 | 790.90 S 37523 | 357.22 | 35821 | 188.12 | 3
18] 1693.88 | 1675.87 | 1676.85 | 847.44 L 28820 | 270.19 | 271.18 | 14460 2
19 R 175.12 157.11 | 158.09 88.06 1
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SYPASDHTTPLSR NID2 2D25 Control2 98.27 5632
inensiy (%) SY[P[a[s[p[r[r[T[P[L[s[R
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# b b-H20 b-NH3 b(2+) Seq y y-H20  y-NH3  y(2+) #
1 8804 7003 | 71.01 | 4452 s | | 13
2 | 251.10 \ 233.09 | 234.08 | 126.05 Y | 1344.65 1326.64 1327.63 | 672.83 12
3 | 348.16 \ 330.15 @ 331.13 174.58 P | 1181.59 | 1163.58 | 1164.56 | 591.30 | 11
4 | 419.19 | 401.18 | 402.17 | 210.10 A | 1084.54 | 1066.52 | 1067.51 | 542.77 | 10
5 50623 | 488.21  489.20 | 253.61 S | 1013.50 | 99549 | 996.49 | 507.25 | 9
6 | 621.25 \ 603.24 | 604.23 | 311.13 D | 926.47 | 908.45 | 909.44 | 463.74 [ 8
7 | 75831  740.30 | 741.28 | 379.66 H | 81144 | 793.44 | 79443 | 406.22 | 7
8 | 859.36 | 841.35 | 842.33 | 430.18 T 674.38 | 656.37 | 657.36 | 337.69 | 6
9 | 960.41 | 942.40 & 943.38 | 480.70 T 573.34 | 555.33 | 556.31 | 287.17 | 5
10 | 1057.46 | 1039.45 1040.43 | 529.23 P 472,29 | 454.28 | 455.26 | 236.64 | 4
11 | 1170.54 | 1152.53 | 1153.52 | 585.77 L 375.23 | 357.22 | 358.21 | 188.12 | 3
12 | 1257.58 | 1239.56 | 1240.55 | 629.29 S 262.15 | 24414 | 24512 | 131.58 2 |
13 | R 17512 ‘ 157.11 158.09 88.06 1
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Intensity (%)

Gene Dataset Sample Score ScanlD
ADIDVSGPKVDVDVPDVNIEGPDAK AHNAK 1D50 Control2 138.93 21200
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# b b-H20 b-NH3  b(2+) Seq y y-H20  y-NH3  y(24) #
1 7204 | 5403 | 5502 | 3652 A | | [25 |
2 187.07 | 169.06 | 170.04 | 94.04 D 2493.24 | 247522 247621 | 1247.12 | 24
_3 300.16 | 282.15 | 283.13 150.58 | L 2378.21 | 2360.20 | 2361.18 | 1189.60 E
4 | 41518 | 397.17 | 398.16  208.09 D 2265.12 | 2247.11 | 2248.10 | 1133.06 | 22
5 51425 | 496.24 | 497.22 | 25763 V| 215010 2132.08 2133.07 | 107555 | 21
6 60128 58327 | 58426 30114 | S 2051.03 |2033.02 2034.00 | 102601 20 |
7 | 658.30 | 640.29 | 641.28 | 329.65 G | 1964.00 | 1945.99 | 1946.97 | 982.50 19 |
8 | 75536 | 73735 | 73833 37818 P 1906.98 | 1888.97 1889.95 | 953.99 | 18
9 88345 | 865.44 | 86643 44223 | K | 1809.92 | 1791.91 1792.90 | 90546 17
10 982.52 | 96451 | 96549 49176  V 1681.82 | 1663.82 1664.80 | 84141 16
11 109755 1079.53 | 1080.54 | 549.28 = D 158276 | 1564.75 156573 | 791.88 15 |
12 119662 1178.61 | 1179.59 | 598.81 V| 1467.73 | 1449.72 1450.71 | 734.37 | 14
13 131164 129363 | 129462 65632 | D | 136867 135065 135164 | 68483 13
14 | 1410.71 | 1392.70 | 1393.68 | 705 86 | \ | 1253.64 | 1235 63 1236.61 627 32 12 |
15 1507.76 | 148975 | 1490.74 75438 | P | 115457 | 113656 1137.55 | 577.78 11
16 | 1622.80 | 1604.79 | 160576 | 811.90 =~ D | 1057.52 | 1039.50 1040.49 | 529.26 | 10
17172186 | 1703.85 | 170483 86144 =V | 94249 | 92448 92546 | 47174 9
18 1835.90 | 1817.89 | 181888 | 91845 N | 843.42 | 82541 82640 | 42221 8 |
19194899 193098 | 193196 97499 | I | 72938 | 71137 71235 | 36519 7
|20 2078.03 | 2060.02 | 206100 | 103950 | E | 61629 | 59828 | 599.27 | 30865 | 6
21 | 2135.05  2117.04 | 2118.02 | 1068. 03 | G 487.25 | 469.23 | 47022 | 24413 | 5 |
22223210 221409 | 221508 | 111655 P | 43023 | 41222 41320 | 21561 4 |
23 2347.13 | 232912 [2330.10 | 117407 D | 33318 | 31517 31615 | 167.09 | 3
24 | 2418.17 | 2400.16 | 2401.14 | 1209.58 | A 218.15 200.14 201.12 109.57 2
25 | K 147.11 | 129.10  130.09 74.06 1
;:30.0 0.02
w . .
£ 0o Sl piapanys—
0.0 T T T T -0.02
1000 2000 3000 m/z
59

Brandsma C-A, et al. Thorax 2020; 75:180-183. doi: 10.1136/thoraxjnl-2019-213200



Supplementary material

Thorax

Peptide Sequence
SAVQGPPDRDLCGCYSVSSVLPGCAEPWNHGK

nensy 1) Sav[Q[G[e|eor|p|z|c|c|of¥[s[v]s[s[v[L[p e c[a e p W N HoK

Gene
IGHA1

Dataset Sample  Score
2D25 Control8 200

Y11
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Ye
Y12
¥Y11-H20 b16-H20
¥11-NH3 b14
Ye-H20 b11 p16 b21
Y6-NH3 ys 20
b3Yy3 y Y7 1 b18 H Y28 H20
J| IJI. ..5.| |.|]||||.IL Ll iy A |l“ | L . : i .
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P B o L e : A —
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al A : P
B R N
E N f Ll ,
T T T T T T ™ miz
500 1000 1500 2000 2500 3000 3500
# b bH20 bMH3 b{24) Seg ¥ yH20  yNH3 vy (24 #
1 83.04 70.03 7101 44,52 5 32
2 | 159.08 141.07 | 142.05 80.04 A 3413.55 | 3395.54 | 3396.52 | 1707.27 | 31
3 | 258,14 | 240,13 | 241.12 | 129.57 v 3342,51 | 3324.50 | 3325.48 | 1671.75 | 30
4 | 386,20 | 363.19 | 369.15 193.60 Q 3243.44 | 322543 | 3226.42 | 1622.22 | 29
5 | $43.22 | 425,21 | 426.20 | 22211 G 3115,38 | 3097.36 | 3098.35 | 1558.19 | 28
[ 540.23 522,27 | 523.25 | 270.64 P 3058.36 | 3040.35 | 3041.33 | 1529.69 | 27
7 | 637.33 | 619.32 | 620.30 | 319.17 P 2961.31 | 2943.30 | 2944.28 | 1481.15 | 26
8 | 752,36 | 734.35 | 735.33 | 376.68 D 2864.25 | 2840.24 | 2847.23 | 1432.63 | 25
9 | 908,45 | 890.45 | 891.43 | 454.73 R 2749.23 | 2731.22 | 2732.20 | 1375.11 | 24
10 | 1023.49 | 1005.48 | 1006.496 | 512.25 o] 2593.13 | 2575.12 | 2576.10 | 1297.06 | 23
11 | 1136.57 | 1118.56 | 1119.54 | 5568.73 L 2478.10 | 2450.09 | 2461.07 | 1239.55 | 22
12 | 1296.60 | 1278.57 | 1279.58 | 648.80 |C(457.02) | 2365.02 | 2347.01 | 2347.99 | 1183.01 | 21
13 | 1353.62 | 1335.61 | 1336.60 | 677.31 G 2204.99 | 2136.97 | 2187.96 | 1102,99 | 20
14 | 1513.65 | 1495.63 | 1496.64 | 757.33 | C{+57.02) | 2147.96 | 2129.95 | 2130.94 | 1074.48 | 19
15 | 1676.72 | 1658.70 | 1659.69 | 833.86 A 1957.92 | 1969.92 | 1970.91 | 994.47 | 18
16 | 1753.74 | 1745.73 | 1746.72 | 882.37 5 1524,83 | 1806.86 | 1807.84 | 912,93 | 17
17 | 1362.83 | 1844.81 | 1345.79 | 931.91 v 1737.84 | 1719.83 | 1720.80 | 869.42 | 16
18 | 1949.86 | 1931.84 | 1932.82 | 975.42 5 1538.77 | 1620.75 | 1621.75 | 819.88 | 15
19 | 2036.88 | 2018.86 | 2019.85 | 1013.94 s 1551.74 | 1533.73 | 1534.71 | 776.37 | 14
20 | 2135.94 | 2117.94 | 2118,92 | 1068.47 v 146470 | 1446.69 | 1447.68 | 732.85 | 13
21 | 2249.03 | 2231.03 | 2232.01 | 1125.02 L 1365.64 | 1347.62 | 1348.62 | 683.32 | 12
22 | 2346.09 | 2328.08 | 2329.00 | 1173.54 P 1252,55 | 1234.54 | 1235.53 | 626.78 | 11
23 | 2403.11 | 2385.10 | 2386.08 | 1202.05 G 1155.50 | 1137.49 | 1133.48 | 578.25 | 10
24 | 2553.14 | 2545.13 | 2546.11 | 1282.07 | C{+57.02) | 1095.45 | 1080.46 | 1081.45 | 549.74 | §
25 | 2634.18 | 2016.16 | 2617.15 | 1317.59 A 938.45 | 920.44 | 921.42 | 469.72 | B
26 | 2753.22 | 2745.21 | 2746.19 | 138211 E 867.41 | 849.40 850,33 | 434.21 7
27 | 2860.27 | 2842.26 | 2843.24 | 1430.64 P 738.37 | 720.38 721.34 | 389.68 [
28 | 3046.35 | 3028.34 | 3029.32 | 1523.67 W 641.32 | 623.30 624.29 | 321.16 5
29 | 3160.39 | 3142.38 | 3143.37 | 1580.70 M 455.24 | 437.23 438.21 | 228,12 | 4
30 | 3297.45 | 3279.44 | 3280.42 | 1649.23 H 341,19 323.18 324.17 | 17110 3
31 | 3354.47 | 3336.46 | 3337.45 | 1677.74 G 204.13 186.12 187.11 102,57 | 2
32 K 147.11 129.10 130.09 74.06 1
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MHKSSMPEEVK CFL1 1D25 Controll0 36.09 11218
intensity (%) = [HKsS [MR [E [E[V K
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Y1-H20
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# b b-H20  b-NH3 b (2+) Seq y y-H20  y-NH3  y(2+) #
1| 148.04 | 130.03 | 131.02 | 74.52 |M(+15.99) . . ' |11
2 | 28510 | 267.09 @ 268.08 | 143.05 ‘ H | 1171.59 | 1153.57 | 1154.55 | 586.27 | 10
341320 39519 39617 20710 | K | 103452 | 101651 | 101749 517.76 9
4 | 500.23 | 482.22 | 483.20 @ 250.61 | S | 906.42 | 888.41 | 889.40 453.71 8
5 | 587.25 | 569.24 | 570.23 | 294.14 S 819.39 | 801.38 @ 802.36 41020 7
6 71830 70029 | 701.27 | 35965 M | 73238 | 71437 | 71533 36668 6
7 | 81536 | 797.35 | 798.33 | 408.18 P | 601.32 | 58331 | 58429 # 301.16 5
B 94440 | 92639 | 927.37 47270 E | 50427 | 486.26 | 487.24 25263 | 4
9 ‘1073.44 1055.43 | 1056.41 | 537.22 | E | 375.22 | 357.21 | 358.20 | 188.11 | 3
10 | 117251 | 1154.50 | 115548 | 586.75 =~V | 246.18 | 228.17 | 229.15 12359 | 2
11 LK 147.11 | 129.10 | 130.09 | 74.06 | 1 |
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SVFKPFIFGVGVAQAPQVLSPTFGAQDPVR SCRN2 1D25 Control9 124.78
mensiy %) SVE|K| 2| ¥| 1| || v|c|v|a[ofa[e[o[v[L[s[e[r[F[c[a]g[p[EvR
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# b b-H20  b-NH3  b(2+) Seq y y-H20  y-NH3  y(2+) #
1 804 7003 | 71.01 | 44.52 G| | | 30
2 18711 | 169.10 | 17008 9405  V 3072.67 3054.66 | 3055.64 | 1536.83 | 29
3 | 33418 | 31617 31715 | 167.59 F | 2973.60 | 2955.59 | 2956.57 | 1487.30 | 28
4 | 462.27 | 444.26 | 445.24 | 231.64 | K .2826.53 | 2808.52 | 2809.50 | 1413.77 | 27
5 | 559.33 | 541.31 | 54230 | 280.17 P 2698.44 | 2680.42 | 2681.41 | 1349.72 | 26
6 706.39 688.38 689.37 353.70 | il | 2601.38 | 2583.37 | 2584.36 | 1301.19 | 25
7 81948 | 801.47 80245 @ 410.24 I | 2454.31 | 2436.30 | 2437.29 | 1227.66 24
8 | 966,55 = 948.53 94952  483.77 E 2341.23 | 2323.22 | 2324.20 | 1171.11 | 23
9 1023.57 1005.56 1006.54 512.29 G 219416 2176.15 | 2177.13 | 1097.58 | 22 |
10 | 1122.64 | 1104.62 1105.61 561.82 | v .2137']4 | 2119.13 | 2120.11 | 1069.07 | 21
11 1179.66 | 1161.65 1162.63 590.33 G | 2038.07 | 2020.06 | 2021.04 | 1019.54 20
12 1278.72 | 1260.71  1261.70 @ 639.86 ) 1981.05 | 1963.04 | 1964.02 | 991.03 | 19
13 | 1349.77 | 1331.75 | 1332.74 675.38 A | 1881.98 | 1863.97 | 1864.95 | 941.49 | 18
14 1477.82 | 1459.81 | 1460.79 | 73941 | Q | 1810.95 | 1792.93 | 1793.93 | 905.97 | 17
15 1548.86 153083  1531.84 774.93 A | 1682.88 1664.88 | 1665.86 84194 16
16 164591 1627.90  1628.88 82346 =~ P | 1611.85 | 1503.84 | 1504.82 | 80642 | 15
17 | 1773.97 | 1755.96 | 1756.94 | 887.48 | Q | 1514.80 | 1496.79 | 1497.77 | 757.90 | 14 |
18 1873.04  1855.03 1856.01 937.02 \ 1386.74 | 1368.72 | 1369.71 | 693.87 | 13
19 | 1986.12 | 1968.11 | 1969.09 | 993.56 | L 1287.67 | 1269.66 | 1270.66 | 644.33 | 12
20 | 2073.15 | 2055.14 2056.13 | 1037.08 S | 1174.50 | 1156.57 | 1157.56 | 587.79 | 11
21 | 2170.21 | 2152.20 | 2153.18 | 1085.60 | P | 1087.55 | 1069.55 | 1070.54 | 544.28 | 10 |
22 227125 | 225324 225423 113643 | T | 990.50 97249 | 973.47 | 49575 | 9 |
23 2418.32 | 2400.31 | 2401.30  1209.66 F 88945 | 871.44 | 872.43 | 445.23 | 8
24  2475.34 | 2457.33 | 2458.32 | 1238.17 G | 742.39 | 724.37 | 725.36 | 371.69 7
25 2546.38 | 2528.37  2529.35 1273.69 A 68536  667.35 | 668.34 @ 34318 | 6
26 | 2674.44  2656.43  2657.41 1337.72 Q | 61433 59632 | 597.30 | 307.66 5 |
27 | 2789.47 ‘2771.45 | 277244 | 1395.23 | D | 486.27 | 468.26 | 469.24 | 243.63 | 4
28 2886.52 | 2868.51 286949 1443.76 P | 37124 | 353.23 | 35421 | 186.12 | 3 |
29 2985.59 | 2967.58  2968.56 K 1493.29 V4 274.19 | 256.18 | 257.16 | 137.59 | 2
30 R 175.12 157.11 158.09 88.06 1
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EQPGSPEWIQLDK AIP 2D25 Control8 93.79 13674
nensty () EQ B [G[s[p[E[w[1[o[L D[k
100
Y8
Y11
501
¥Y1-NH3 y
¥1-H20 6
b2-NH3
y Y10
4
Y5
Y1 Yo
b2
y
I ion e T M
) Jll! .|.||I TR 1 ‘ ..||| | .I| ||L| ||‘ || ||| ||‘ IIl |.|| e ST T :
200 400 800 1000 1200 1400 1600
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t t T y T T T T T t T T T T m/z
200 400 600 800 1000 1200 1400 1600
# b b-H20 b-NH3 b(2+) Seq y y-H20  y-NH3  y(2+) #
1] 13005  112.04  113.02 | 6553 = E | | | |13
2 25811 | 240.10 | 241.08 12955 @ Q  1397.71 1379.70 | 1380.68 | 699.35 | 12 |
3 35516 | 337.15 | 33813 178.08 = P | 1269.65 125164 | 1252.62 | 63532 | 11 |
4 | 41218  394.17 | 395.16 | 206.59 G 1172.59 | 1154.58 | 1155.57 | 586.80 | 10
5 499.22 | 48120 | 48219 25011 S | 111557 1097.56 | 1098.56 | 558.29 | 9 |
6 59627 | 578.26 | 579.24 29863 = P | 1028.54 1010.53 | 1011.51 | 51477 | 8 |
7 72531 | 70730 | 708.28 36316 =~ E | 93149 91348 | 91446 | 466.24 | 7 |
8 91139 | 893.38 | 894.36  456.19 = W | 80245 78444 | 78542 | 40172 | 6 |
9 | 1024.47 1006.46 | 1007.45 @ 512.74 1 616.37 | 598.36 599.34 | 308.68 | 5
10 1152.53  1134.52 | 113551  576.77 Q 503.28 | 485.27 | 486.25 | 252.14 | 4
11 1265.62 1247.61 | 124859 63331 | L 37522 | 35721 35820 | 188.11 | 3 |
12 | 1380.64 | 1362.63 1363.62 | 690.82 = D | 262.14 24413 24511 | 13157 | 2 |
13 K | 147.11 | 129.10 | 130.09 | 74.06 | 1
©0.02 0.02
)
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Peptide Sequence

SMPIPIPK

iy ) | [e[2[P[2][K

Gene Dataset Sample Score ScanlD
Clorfl16 2D25 Control6 53.15 10897

Y2
Y4
501
b1-H20
Y6
b2
Y
1 I Y3 ‘ Y5
|'|.‘|'|".""|"'.'" o bl | : |- .‘l | : I : . : :
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F SM— i P f ‘ TIPI . f--p-e- PK--=-=------- bMax
:\a‘” K T P I I T P | I I P T ! """"" MS----------" yMax
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=3 | L m [ ; |
T T T T T T T T T T T T T T T T m/z
100 200 300 400 500 800 700 800
# b b-H20 b-NH3  b(2+) Seq y y-H20  y-NH3  y(24) #
1 88.04 70.03 71.01 44,52 S 8
2 | 21908 | 201.07 | 202.05 | 110.04 M 795.48  777.47 | 77845  398.24 | 7
3 | 316.13 | 298.12 299.11 | 158.57 P ' 664.44 | 646.43 647.41 | 332.72 | 6
4 | 429.22 | 411.19 | 412.19 | 215.11 I | 567.39 | 549.38 550.36 | 284.19 | 5
5 | 526.27 | 508.26 | 509.24 | 263.63 P | 45430  436.29 | 437.28 | 227.65 | 4
6 | 639.35 | 621.34 | 622.33 | 320.18 I | 357.25 | 339.24 340.22 | 179.12 | 3
7 73641 ‘ 718.40 | 719.38 | 368.70 P | 244.17 | 226.15 227.14 | 122.58 2
8 K | 147.11 129.10 130.09 74.06 1
© 0.02 w 0.02
=
5 . . o
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ASTLESGVPSR IGKV1D-13 1D25 COPD9  75.55 6263
Intensity (%) & Eﬁﬁﬁﬁj@fvﬁ?ﬁ |—R
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Y6 Y7
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Y3
b3-H20
Ys
¥s
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b3 Ya Y9
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Tl L1
! |I ] III -I-l-llll"””],." il - L - lll. , I|I ol | | . | - . . .
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= v ] ¥ P i : o
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ISy N l] 144 L | I ] | | | | ] H
1 T T T T L T T T T T T T T T T T T T T T m/z
100 200 300 400 500 600 700 800 900 1000 1100
# b b-H20 bNH3 b(2+) Seq y y-H20  y-NH3  y(2+) #
1| 7204 | 5403 | 5502 | 3652 | A | . ' _ | 11
2 | 159.08 | 141.07 142.05 | 80.04 | S  |1032.52 | 101452 | 101551 51677 | 10
326012 24211 24310 | 13056 | T | 94550 | 927.48 | 92847 47325 9
4 | 373.21 | 355.20 | 356.18 18710 | L | 844.45 | 826.44 | 827.43  422.73
5 50225 484.24 | 485.22 | 251.63 E 731.37 | 713.36 | 71436 | 366.18 | 7
6 589.28 | 571.27 | 572.26 29514 | S | 602.33 | 584.31 | 58530 | 301.66 6
7 | 64630 62829 629.28 | 32365 =~ G | 51520 | 497.28 | 49827 25815 5
8 | 74537 72736 | 72836 373.17 V| 45827 | 440.26 | 44124 22964 4
9 | 84244 82442 | 82540 42171 | P | 350.20 | 341.19 | 34218  180.10 @ 3
10| 92946 91145 | 91243 46523 | S | 26215 | 244.14 | 24512 | 13158 2
11 . R | 17512 | 15711 | 15809 | 88.06 @ 1
T 0.02 . 0.02
g - L]
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FIEDVK OBSCN 1D50 COPD5 42.76 11427

Intensity (%) Flr[e[p[v[k
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# b b-H20 b-NH3 b(2+) Seq y y-H20  y-NH3  y(2+) #
114808 | 130.07 | 131.05 | 7454 | F \ | 6 |
2 | 26116  243.13 | 244.13 | 131.08 } L [ 60333 | 58532 | 58631 | 302.17 | 5 |
3 39020 | 37219 | 373.17 | 195.60 E | 49025 | 472.24 | 473.22 | 245.63 | 4
4] 50523  487.22 | 488.20 | 253.11 | D | 36121 343.20 344.18 | 181.10 | 3
5 | 60430 | 586.29 | 587.27 | 302.65 | V | 246.18  228.17 | 229.15 | 123.59 | 2
6 | K | 14711 | 129.10 | 130.09 | 74.06 | 1
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DLYTNTVLSGGTTMYPGIADR Q25381 2D25 COPD3 78.17 17358
nensity (%) DL | ¥ | T|n|v[L[s[c[e[r[r[M[t[p[c[1[a[D[R
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DL Y- """ttt mmmsmssmmssmeees TNTVLSGGTTMYPGIADR - ========-=-=====-====-=-------c-o- Max
gh—}—!—, b—=& Fri—tct—e ¥ } i IF T .M TiG—?—G"—S—'—L—f'VTNTYLD"_/Max
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= S R A |l
T t t T T T T T T T T T T T T miz
200 400 600 800 1000 1200 1400 1600
# || B b-H20 b-NH3 b (2+) Seq y y-H20 y-NH3 y (2+) #
1] 11603 | 9802 9901 | 5852 = D | | | |21
2 | 22942 | 21111 | 212,09 | 115.06 | L 1 2130.05 | 2112.04  2113.03 1065.53 20_
339218 | 37417 | 37516 | 19659 Y | 201697 1998.96 1999.94 100898 19 |
4 49323 | 47522 47622 | 24711 | T 185391 183500 | 1836.88 927.45 18
5 60727 589.26 59025 | 30414 =~ N 175286 1734.85 173583 876.93 17
6 | 708.32 | 690.31 @ 691.30 | 354.66 | T 1 1638.82 | 1620.81 1621.79 819.91 16
7 80739 78038 79037 | 40419 =V | 1537.77 1519.76 1520.74 769.38 15 |
8 | 92047 | 90246 90346 | 46074 | L | 143870  1420.69 | 1421.69 719.85 14
9 |1007.50 | 989.49 99049 | 50425 | S | 132562  1307.61 1308.59 66331 13
10 | 1064.53 | 1046.52 | 1047.50 | 532.76 G | 1238.58 71220.57 1221.56 | 619.79 | 12
11112155 | 1103.54 | 110452 | 561.27 | G | 1181.56 | 1163.55 1164.53  591.28 11 |
12| 1222.60 1204.59 | 120557 | 611.80 | T 1124.54 | 1106.54 1107.51 562.77 10 |
13 1323.64 130563 1306.62 | 66232 T 102349 100548 1006.47 512.25 9
14 1454.68 143667 1437.66 | 727.84 | M 92244 90443 90542 46172 | 8
15 | 1617.75 | 1599.74 | 1600.72. 809.37 | Y | 79141 | 773.40 | 774.39 | 396.20 | 7
16 | 1714.80 | 1696.79 1697.77: 857.90 P | 628.34 | 610.33 61131 | 31467 6 |
17 | 1771.82 | 1753.81 | 175479 | 88641 =~ G | 531.29 | 51329 51426 266.14 5
18 | 1884.91 | 1866.89 | 1867.88 | 942.95 I | 474.27 | 456.25 457.24 | 237.63 | 4
19 1955.94 1937.93 193892 | 97847 A | 36118 | 34319 34416 18109 3
20 | 2070.97 ‘2052.96 ‘2053.94 | 1035.98 D | 290.15 | 272.14 | 273.12 | 145.57 | 2
21 ‘ R 175.12 157.11 158.09 88.06 1
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VDNDEDEHQLSLR NPM1 2D25 COPD6  89.48 6619
nensity (%) VD[N [D[E[D[E[H[Q[L[s[L[R
100
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¥9-H20
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1 r T T T T T T T T T T T T T m/z
200 400 600 800 1000 1200 1400 1600
# b b-H20  b-NH3  b(2+) Seq y y-H20  y-NH3  y(2+) #
1 100.08 | 8207 8305 | 50.54 v o _ | 13
2 | 21510 | 197.09 | 198.08 | 108.05 D | 1470.65 | 1452.62 | 1453.63 | 735.82 | 12
3| 32015 31114 31212 | 165.07 N | 1355.62 | 1337.61 | 1338.60 | 678.31 | 11
4 | 444.17 | 426.16  427.15 | 222.59 D | 1241.58 | 1223.57 | 1224.55 | 621.29 | 10
5 | 573.22 555.21 | 556.19 | 287.11 E | 112655 | 1108.54 | 1109.52 | 563.77 | 9
6 | 688.24  670.23 | 671.22 | 344.62 D | 997.51 | 979.49 | 98049 | 499.25 | 8
7 | 817.29  799.27 | 800.26 | 409.14 E | 88248 | 864.47 | 86546 | 441.74 | 7
8 | 954.3¢ | 936.33 | 937.32 | 477.67 H 75344 73543 | 73641 | 377.22 | 6
9 | 1082.40 1064.39 | 1065.38 | 541.70 Q 616.38  598.37 | 599.35 | 308.69 | 5
10 | 119549 1177.48 | 1178.46 | 598.24 L 488.32  470.31 | 471.29 | 244.66 4
11 | 1282.52 126451 126549 | 641.76 S 375.24 | 357.22 | 358.21 | 188.12 | 3
12 1395.60 | 1377.59 | 1378.58 | 698.30 L | 28820 | 270.19 | 27118 | 14460 | 2
13 R 175.12 | 157.11 @ 158.09 | 88.06 1
=0.02 0.02
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5
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VGEAGLLSVNCSEAGPGALGLEAVSDSGTK FLNB 1D25 COPD2 130.08 22577
Intensity (%) vee|a|c|r|r|s|v|n|c|s|e[a[c[p[c]alr]e[r[e[a[v[s[D[s[c]Tx
Y11
509
e Yo Y12
b
12[2+] Ye Y15
Y4 Y7 Y10 Y16
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Ysbe Y14
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Y2y3 { Ibe b10 b1 Y17
.l‘lm..ml. JedhIL] AT A st bis

500
e R

:L lu L L | ol ’ . - miz
500 1000 1500 2000

b b-H20 b-NH3  b(2+) Seq y yH20  y-NH3  y(24) #
| 10008 | 8207 | 8305 | 50.54 | | | ‘ |30
157.10 139.09 140.07 79.05 2746.32 | 272831 | 2729.29 | 137366 29

| 286.14 | 268.13 | 269.11 | 143.57 | 2689.30 | 2671.29 | 267227 | 1345.15 | 28
| 35718 | 339.17 | 340.15 | 179.09 | 2560.26 | 2542.25 | 2543.23 | 128063 | 27
414.20 | 396.19 | 397.17 | 207.60 2489.22 | 2471.21 | 247219 124511 | 26
527.28 | 509.27 | 510.26 | 264.14 | 2432.20 | 2414.19 | 2415.17 | 1216.60 | 25
| 64037 | 62236 | 623.34  320.68 2319.11 | 2301.10 | 2302.09 | 1160.06 24
727.40 | 709.39 | 71037 | 364.20 2206.03 | 2188.02 | 2189.00 | 110351 | 23
182647 | 80B.46 | 809.45 | 413.73 | [2119.00 | 2100.99 | 2101.97 | 1060.00 | 22
| 940.51 | 922.49 | 92348 | 470.76 | 2019.93 | 2001.92 | 2002.90 ' 1010.46 | 21
11 1100.54 | 1082.53 | 1083.51  550.77 C(+57.02) | 1905.89 | 1687.85 | 1888.86 953.44 | 20
12 1187.57 | 1169.56 | 1170.56  594.27 | 1745.86 | 1727.84 | 1728.83 87343 19
13 131662 | 1298.60 | 1299.59  658.81 1658.82 | 1640.81 | 1641.80  829.91 | 18
14 1387.66 | 1360.65 | 1370.63  694.33 | 1520.78 | 1511.77 | 1512.75 | 765.39 | 17
15 | 1444.67 | 1426.67 | 1427.65 | 722.84 | 1458.75 | 1440.73 | 144172 | 720.87 | 16
16 | 154173 | 1523.72 | 1524.70 | 77136 | 1401.72 | 138371 | 1384.69 70136 | 15
17 | 1598.75 | 1580.74 | 1581.72 | 799.88 | 1304.66 | 1286.66 | 1287.64 652.83 | 14
18| 1669.79 | 1651.78 | 1652.76  835.39 1247.65 | 1220.64 | 1230.62 | 62432 | 13
19 1782.87 | 1764.86 | 1765.84 | 891.93 | 1176.61 | 1158.60 | 115958 | 588.81 | 12
20 | 1839.89 | 1821.88 | 1822.86 92045 1063.53 | 1045.52 | 1046.50 | 532.26 | 11
21 1952.98 | 193496 | 1935.95 | 97699 100650 | 988.49 | 989.48 | 503.75 | 10
22 2082.02 | 2064.01 | 2064.99 | 1041.51 | 89342 | 87541 | 87639 | 447.21 | 9
23 | 2153.05 | 2135.04 | 2136.03 | 1077.03 | | 764.38 | 74637 | 747.35 | 382.69 | 8
24 2252.12 | 2234.11 | 223510 | 1126.56 | 693.34 | 675.33 | 676.31 | 347.17 | 7
25 1 2330.16 | 2321.14 | 2322.13 | 1170.08 | 59427 | 57626 | 577.25 | 207.64 6
26 | 2454.18 | 2436.17 | 2437.16 | 1227.59 | | 507.24 | 489.23 | 490.21 | 25412 | 5§
4

3

3

1

A

Slelovou s wn e #®

27 254121 | 2523.20 | 2524.19 | 127111 | 39221 | 374.20 | 375.19 | 196.61
28 2598.24 | 2580.23 | 2581.21 | 1299.62 | 30518 | 287.17 | 288.15 | 153.09
29 2699.28 | 2681.27 | 2682.26 | 1350.14 | 24816 | 23015 | 23113 | 12458

AA4nnwoun<srmrarraearmunYz<orrcrarma<

30 147.11 | 129.10 | 130.09 74.06
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NALTGLPSGLFQASATLDTLVLK LRG1 1D50 COPD10 116.16 33137
mensity %) N&|L|T]¢]n[p[s[c|r[e[o[als[a[r[L[D[TL[v Lk
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Pt [ : i B = | I
A : i " b ! E : oo
l|||lI|ILl|||.J|I|I.|.I |....I.| |||||. .Ia.h|| ra |. { | ; I\ . | l L | A H '
T T T m/z
500 1000 1500
# b b-H20 b-NH3 b(2+) Seq y y-H20  y-NH3 ¥ (24) #
1] 11505  97.04 | 9802 | 58.03 N | | 23
2 | 186.09 | 168.08 169.06 & 93.54 | A 1221625 219824 219923 1108.63 | 22
329947 | 28116 | 282.14 | 15009 | L [ 214522 |2127.21 | 212819 1073.11 | 21
4 | 400.22 | 382.21 | 383.19 20061 | T | 2032.13 | 2014.12 | 2015.11 1016.57 | 20
5 | 457.24 | 43923 | 44021 22912 | G | 1931.08 | 1913.07 | 1914.06 966.04 | 19
6 | 570.32 | 55231  553.30 28566 | L  1874.06  1856.05  1857.04 937.53 | 18
7 | 667.38 | 649.37 | 650.35 33419 | P 1760.99 | 1742.97 | 1743.95 880.99 | 17
8 | 75441 | 73640 73738 37770 | S 1663.94 164592 1646.90 83246 | 16
9 | 81143 79342 | 79441  406.22 | G 1576.90  1558.88 1559.87 78895 | 15
10| 924.52 | 90650 = 907.50 | 46276 | L 1519.87 1501.86 1502.85 760.44 | 14
11 | 1071.58 | 1053.57 | 1054.56 | 536.29 | F | 1406.79 | 1388.77 | 1389.76 | 703.89 | 13
12 | 1199.64  1181.63 | 1182.62 600.32 Q | 1259.72 | 124171 | 124270 630.36 | 12
13 | 1270.68 @ 1252.67 | 1253.65 635.84 A | 1131.66 | 1113.66 | 1114.65 566.33 | 11
14 | 1357.71  1339.70 | 1340.68 679.36 S | 1060.62 | 1042.61 | 1043.61 @ 530.81 | 10
15 | 1428.75 | 1410.74 | 141172  714.87 | A | 973.59 | 955.58 956.57 487.30 | 9
16 | 1529.80 | 1511.79 | 1512.77 | 765.40 | T | 902.55 88454 88553 45178 | 8
17 | 1642.88 | 1624.87 | 1625.85 | 821.94 | L 801.51 = 783.50 @ 78448 40125 | 7
18175791 1739.90 1740.88 87945 | D 68842 67041 67140 34471 6
19 | 1858.96 | 1840.94 | 1841.93 | 929.98 | T 57340 = 55539 | 556.37 | 287.20 | S
20 | 1972.04 1954.03 1955.01 98652 | L 47235 45434 | 45532 23667 4
21| 207111 2053.10 205408 1036.05| V 359.27 | 34125  342.24 18013 | 3
22 |2184.19 2166.18 2167.16 109260 | L 26020 | 24219  243.17 13060 | 2
23 | K L 147.11 129.10 130.09 74.06 1
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AEAEDTSKDPVGR MMRN2 2D25 COPD7 86.1 3034
imensiy (%) AE [a[E[D[T[s[k[D[PV[G[R
100y
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Vs Y1024 yg T ‘
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