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Human study population

Twenty-seven GOLD 1 patients, 27 long-term smokers without COPD (with normal
lung function [LF]) and 14 non-smoker healthy volunteers were recruited from the
Pneumology Unit of the University Clinic Hospital of Valencia (Valencia, Spain).

Fresh heparinized (17 IU/mL lithium heparin) and citrated (3.2% sodium citrate)
blood samples (BD Vacutainer blood collection tubes, BD Biosciences, San Jose, CA)
were collected from all participants for analysis. To be eligible for the present study, the
subjects had to meet all the inclusion criteria and none of the exclusion criteria, as detailed
below:

Inclusion criteria:

e Diagnosis of mild COPD (GOLD 1): diagnosis based on clinical criteria

with confirmation of irreversible obstruction on a functional test
(spirometry) according to the GOLD 2023 guidelines[1] with a baseline
post-bronchodilator forced expiratory volume in 1 second (FEV1)/forced

vital capacity (FVC) < 0.7 and FEV1 > 80%.

e Long-term smokers with normal LF: Current or former smoking history

of > 10 pack-years with FEV1/FVC > 0.7, FEV1 > 80% and diffusing
capacity of the lung for carbon monoxide (DLCO) > 80%.

e Non-smoker healthy volunteers with normal lung function: Non-

smokers with FEV1/FVC > 0.7.

Exclusion criteria:

(1) Concomitant diagnosis of asthma; (2) history of inflammatory disease
(rheumatoid arthritis, Crohn’s disease, etc.); and (3) use of anti-

inflammatory drugs in the last 6 weeks.



FEV1 and FVC were determined by spirometry (MasterScreen PFT Body, Jaeger,
Hoechberg Germany), while DLCO was quantified using an infrared analyzer
(MasterScreen PFT Body, Jaeger), and then adjusted for hemoglobin values. All
procedures were performed according to American Thoracic Society (ATS) and European
Respiratory Society (ERS) guidelines[2] (Table 1, manuscript).

The study complied with the principles outlined in the Declaration of Helsinki and
was approved by the Institutional Ethics Committee of the University Clinic Hospital of
Valencia. All participants were carefully selected to obtain age- and sex-matched groups

(Table 1, manuscript) and signed an informed consent form.

Determination of CXCR6 expression on platelets and leukocyte subsets by flow
cytometry

A portion of heparinized blood was incubated with EDTA (10 mM, for 15 min at
37°C) to promote platelet dissociation[3]. A total of 50 uL of heparinized blood was used
for leukocyte-platelet aggregate immunophenotyping, 50 pL of EDTA-treated blood for
platelet-free leukocyte immunophenotyping, and 20 pL of citrated blood for platelet
immunophenotyping. Saturated amounts of fluorochrome-conjugated monoclonal
antibodies (mAbs) were added to the blood samples (described below), along with 50 puL
of brilliant staining buffer (BD Biosciences, San Jose, CA). Each sample was gently
vortexed and incubated for 30 min at room temperature in the dark. Subsequently, 1% lysis
buffer (BD Phosflow™ Lyse/Fix Buffer 5x concentrate, BD Biosciences) was added to
each tube to lyse the erythrocytes. All samples were then run on a BD LSRFortessa™ X-
20 flow cytometer (BD Biosciences) and data were analyzed using FlowJo® v10.0.7
software (FlowJo LLC, Ashland, OR). Results were expressed as the percentage of

CXCR6" platelets, leukocyte-platelet aggregates, or platelet-free leukocytes.



To determine CXCR6 platelet expression (CD41+ population, Figure S1, blood
samples were incubated with a PerCP-Cy™S5.5-conjugated mAb against human CD41
(1.0 uL, clone HIP8, IgG1) and a BV421-conjugated mAb against human CXCR6 (1.0

uL, clone 13B 1ES5, 1gG2A) (both from BD Biosciences).

Similarly, to determine CXCR6 expression on leukocyte subsets, blood samples
were incubated with a BV421-conjugated mAb against human CXCR6 (2.5 pL, clone
13B 1E5, IgG2A; BD Biosciences) and several other fluorochrome-conjugated antibodies
against human-specific surface markers, according to the different leukocyte subsets

studied:

An FITC-conjugated mAb against CD16 (5 pL, clone 3G8, IgGl, BD
Biosciences) was used to detect neutrophils (CD16") or eosinophils (CD16") (Figure

S2).

A BV650-conjugated mAb against CD14 (1.25 pL, clone M5E2, IgG2A), an
FITC-conjugated mAb against CD16 (5 pL, clone 3G8, IgGl) (both from BD
Biosciences) and a BV510-conjugated mAb against CCR2 (2.5 pL, clone K036C2,
IgG2A, BioLegend, San Diego, CA) were used to detect total monocytes (CD14"),
classical monocytes (Monl, CD14""CD16 CCR2"), intermediate monocytes (Mon2,
CDI147"CD16'CCR2"), or nonclassical monocytes (Mon3, CD14"CD16"'CCR2") (Table

S1, Figure S3).

An APC-H7-conjugated mAb against CD3 (1.25 uL, clone SK7, IgGl), a
BUV395-conjugated mAb against CD4 (1.25 pL, clone RPA-T4, IgGl), an FITC-
conjugated mAb against CD8 (10 uL, clone RPA-T8, IgG1), an APC-conjugated mAb
against CXCR3 (10 pL, clone 1C6/CXCR3, IgG1), a PE/Cy7-conjugated mAb against

CCR6 (2.5 puL, clone 11A9, 1gG1), an APC-conjugated mAb against CD25 (10 uL, clone



M-A251, 1gG1) and a BV650-conjugated mAb against CD127 (2.5 uL, clone HIL-7R-
M21, IgGl) (all from BD Biosciences) were used to detect T-lymphocytes (CD3™),
cytotoxic T-cells (CD3°CD8"), T-helper cells (Th, CD3'CD4"), Thl cells
(CD4"CXCR3'CCR67), Th2 cells (CD4'CXCR3CCR6), Thl17 cells
(CD4"CXCR3 CCR6"), or regulatory T-cells (Tregs; CD4"CD25"CD127"°%) (Table S2,

Figures S4 and S5).

An FITC-conjugated mAb against CD19 (2.5 pL, clone SJ25C1, IgGl,

BioLegend) was used to detect B-lymphocytes (CD19", Figure S6).

For all leukocyte subsets, platelet-leukocyte aggregates (CD417) and platelet-free
leukocytes (CD417) were detected using a PerCP-Cy™S5.5-conjugated mAb against

human CD41 (2.5 pL, clone HIPS, IgG1; BD Biosciences).
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Figure S1. Gating strategy for human platelets in whole blood according to
morphological properties and CD41 detection by flow cytometry. Platelets were gated
according to a low side scatter (SSC-A) and forward scatter (FSC-A) in a logarithmic
scale and defined as CD41" population.
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Figure S2. Gating strategy for human neutrophils and eosinophils in whole blood
according to morphological properties and CD16 expression by flow cytometry.
Populations were selected by morphology (high SSC-A). A CD16 antibody was used to
detect neutrophils (CD16") and eosinophils (CD167). In heparinized blood, neutrophil-
platelet-aggregates were selected as a CD16"CD41" population and eosinophil-platelet
aggregates as a CD16 CD41" population; whereas platelet-free neutrophils were gated as
a CD16"CD41~ population and platelet-free eosinophils as a CD16 CD41" population

from blood incubated with EDTA.



Table S1. Differential markers of monocyte subpopulations

Marker Cellular population

CD14**CD16 CCR2* Monocyte type 1 (Monl)
CD14""CD16*CCR2* Monocyte type 2 (Mon2)
CD14*CD16"CCR2™ Monocyte type 3 (Mon3)
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Figure S3. Gating strategy for human monocyte detection in whole blood by flow
cytometry. Monocytes were selected by CD14 labelling and morphology (medium SSC-
A). For the detection of monocyte subpopulations, CD16 and CCR2 markers were used.
Monocyte-platelet complexes were selected as CD14"CD41" populations in heparinized
whole blood, and platelet-free monocytes were gated as CD14°CD41" populations from
blood incubated with EDTA.



Table 2. Differential markers of T-helper subpopulations

Marker Cellular population

CD4°'CXCR3*CCR6~ T helper 1 (Thl)
CD4*CXCR3°CCR6™ T helper 2 (Th2)
CD4"CXCR3°CCR6" T helper 17 (Th17)
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Figure S4. Gating strategy for human T-lymphocyte detection in whole blood by flow
cytometry. T-lymphocytes were selected as a CD3™ population and with a low SSC-A.
Cytotoxic lymphocytes were selected as CD3"CD8". In heparinized blood, cytotoxic
lymphocyte-platelet complexes were selected as the CD3"CD8'CD41" population,
whereas platelet-free cytotoxic lymphocytes were gated as CD3"CD8"CD41~ from blood
incubated with EDTA. T-helper (Th) lymphocytes were selected as the CD3"CD4"
population. In heparinized blood, Th lymphocyte-platelet complexes were selected as the
CD3"CD4°CD41" population, whereas platelet-free Th lymphocytes were gated as a
CD3"CD4°CD41~ population from blood incubated with EDTA. Th lymphocyte
subpopulations were detected with the markers CXCR3 and CCR6. In heparinized blood,
Th1 lymphocyte-platelet complexes were selected as CD4"CXCR3"CCR6 CD41%, Th2
lymphocyte-platelet complexes were selected as CD4"CXCR3 CCR6 CD41" and Th17
lymphocyte-platelet complexes were selected as CD4"CXCR3 " CCR6°CD41°; whereas
platelet-free Th lymphocyte subpopulations were gated as a CD4"CXCR3*CCR6 CD41~
(Thl), a CD4"CXCR3 CCR6 CD41" (Th2) or a CD4"CXCR3 CCR6'CD41™ (Th17)
population from blood incubated with EDTA.
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Figure SS. Gating strategy for human regulatory T-lymphocyte (Treg) detection in
whole blood by flow cytometry. Treg lymphocytes were selected as the CD4" population
and with a low SSC-A. Treg lymphocytes were detected with the markers CD127 and
CD25. Treg lymphocyte-platelet  complexes were  selected as  the
CD4"CD127°VCD25*CD41" population from heparinized whole blood, whereas platelet-
free Treg lymphocytes were gated as a CD4"CD127°CD25"CD41~ population from
blood incubated with EDTA.
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Figure S6. Gating strategy for human B-lymphocyte detection in whole blood by
flow cytometry. B-lymphocytes were selected as a CD19" population and with a low
SSC-A. In heparinized blood, B-lymphocyte-platelet complexes were selected as the
CDI19'CD41" population, whereas platelet-free  B-lymphocytes were gated as
CD19'CD41~ from blood incubated with EDTA.
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Figure S7. CXCR6 expression is negligible in platelet-free granulocytes and no
differences were observed in platelet-free T cells between groups. Flow cytometry
analysis of CXCR6 expression in platelet-free neutrophils (CD16"CD41-, A), eosinophils
(CD16 CD41-, B) or T cells (CD4'CD41~ or CD8'CD41-, C). The same analysis was
done for the different T helper cell subsets (Thl: CXCR3"CCR6; Th2: CXCR3 CCR6;
Th17: CXCR3 CCR6") and regulatory T cells (Treg: CD257CD127'°%) free of platelets
(CD41-, D). Results are presented as the percentage of positive (CXCR6") cells. Values

are expressed as mean + SEM.
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