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P S TR C R

Post-hoc analysis using Immune-based multiplex

Since our blind proteomic analysis may have led to the loss of identification of proteins/peptides
that are relevant in the immune response but have relatively low blood levels, we performed a
post-hoc complementary approach, driven by hypothesis. For this, we explored those proteins
considered as the most probable markers of COPD and/or AECOPD using immunology-based
multiplex in the same blood samples.
Methods

Plasma concentrations of a panel of soluble markers were examined by using three commercial
multiplex bead-based immunoassays (Bio-Rad, Hercules, CA, USA), following the
manufacturer's instructions. We included a total of 55 markers (cytokines, chemokines, growth
factors and acute phase proteins), selected according to standard literature knowledge and an
earlier specific text mining [1].

Furthermore, the same steps used for the analysis of the results obtained by LC-MS/MS were
used here (machine-learning unsupervised cluster generation, proteome differential analysis
between clusters, analysis of differences between general clinical characteristics between the

obtained clusters, and the final confrontation of clusters with different clinical groups).



Results

By using this complementary approach, concentration values were obtained in 9 acute phase
proteins and 45 cytokines/chemokines/growth factors (Table S1). Peptides from the constant
region of the Ig heavy chain were assumed to represent Ig isotypes. Then, 11 clusters were
generated using the above-mentioned method for multiplex results and 11 more for the addition
of the latter technique to those from LC-MS/MS (Table S2). As in the case of LC-MS/MS, the cluster
analysis using multiplex was unable to appropriately segregate stable COPD patients from
healthy individuals. Although multiplex results were slightly better in terms of specificity than
those obtained with LC-MS/MS the sensitivity remained extremely low, resulting in a poor-to-
moderate accuracy [2]. Moreover, the combination of both proteomic techniques to generate
clusters adds no further information (Tables S4 and S5). The same procedure used for the LC-
MS/MS was also performed in this case to identify AECOPD, but the results were worse, and the
combination of both proteomic techniques did not significantly improve the accuracy of the

prediction (Tables 56 and S7).



Tables S1-S3
See in the attached Supplementary EXCEL File

Table S4. Main clinical characteristics in each Kmeans-2 cluster found by proteomics, and
confrontation of these clusters with the distribution of actual COPD and Control groups.

Lovns bl Teniaus
Clusters A B A B A B
Individuals, n 24 10 21 13 16 18
General characteristics
Age, yr. 6419 67+10 66+7 64+12 6319 6719

Males, n (% in the cluster) 12(50)  8(80)  13(62) 7 (54) 9(56) 11 (61)

BMI, kg/m? 25.7+6.2  23.1+4.8 26.0+6.4 23.2+45 22.6+£3.6 27.1+6.7*

Group

CONTROL, n (% in the

cluster) 8(33) 2 (20) 5(24) 5(38) 3(19) 7 (39)

SCOPD, n (% in the

cluster) 16(67)  8(80)  16(76)  8(62)  13(81)  11(61)

Values are expressed as mean+ SD, or percentage. Significance: *, p <0.05 Cluster B compared with Cluster
A; Abbreviations: BMI, body mass index; SCOPD, stable COPD.

Table S5. Clustering outcomes for COPD diagnosis.

f
Assay NOoFgp g PPV PNV ACC MCC Raw  Bonferroni
clusters p-value

LC- 2 20(16) 67(19) 67(19) 20(16) 53 (20) -0.13  0.68 1.0
MS/MS ' ' '
Immune-

based 2 50(0) 67(19) 76(17) 39(20) 62(19) 0.16 045 1.0
Multiplex

Both 2 70(18) 54(20) 81(16) 39(20) 59(20) 022  0.27 0.8

Values are expressed as percentage (CI95). Cross-validation Fisher and Bonferroni p-values are included.
Abbreviations: SP, Specificity;, SE, Sensitivity; PPV, Predictive Positive Value; PNV, Predictive
Negative Value; ACC, Accuracy; MCC, Matthew’s correlation coefficient.



Table S6. Main clinical characteristics in each Kmeans-2 cluster found with both laboratory
techniques and confrontation of these clusters with the distribution of exacerbated and stable

COPD patients.
LC-MS/MS Immun(?-based Both techniques
Multiplex together
Cluster A B A B A B
Individuals, n (13) 1) (15) (19) (15) (19)
General characteristics
Age, yr 65.9+48.3 64.249.0 63.8£7.7 65.749.4 65.248.3  64.619.1
Males, n (% in the cluster) 6 (46)  13(62)  7(47)  12(63)  8(53)  11(58)
BMI, kg/m? 29374  23.6+4.8° 26.847.3 25.0+¢59 29.2+7.3 23.1+4.2"
COPD group
SCOPD, n (% in the
5(39 19 (91)" 12 (80 12 (63 7 (47 17 (90)*
cluster) (39) o1 (80) (63) (47) (90)
AECOPD % in th
COPD, n (% in the o 0 59 300 737 8(53)  2(10)"

cluster)

Values are expressed as mean+ SD, or percentage.

Table S7. Best clustering outcomes for identification of exacerbations.

Significance: *, p<0.05 B compared to A;
Abbreviations: AECOPD, acute exacerbated COPD; SCOPD, stable COPD; BMI, body mass index.

Assay N°f gp g PPV PNV ACC Mcc Raw Bonferro
clusters p-value m
LC- 2 7925 80(25) 62(30) 91(18) 79(25 055 <0.01 <0.01
MS/MS ' ‘ '
Immune-
based 2 50(31) 70(28) 37(30) 80(25 56(31) 018 045  1.00
Multiplex
Both 2 71(28) 80(25) 53(31) 90(19) 74(27) 047 <001  0.03

Values are expressed as percentage (C195). Cross-validation Fisher p-value and Bonferroni correction value
are shown. Abbreviations: SP, Specificity; SE, Sensitivity; PPV, Predictive Positive Value; PNV,
Predictive Negative Value; ACC, Accuracy; MCC, Matthew’s correlation coefficient.
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