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Supplementary Text

Methods

Characteristics of the patients

"Mild" asthma was defined as a mild persistent disease, treated with a low daily dose of inhaled
corticosteroids (ICS) (<250 ug of fluticasone propionate [FP] [dry powder inhaler] or equivalent).
"Moderate" asthma was defined as a mild persistent disease treated with low (combined with long-acting
2-agonists) or medium dose of ICS (250-500 ug of FP or equivalent). "Severe" asthma was defined as
a disease requiring a high ICS dose (>500 ug of FP or equivalent) with a long-acting f2-agonist to
prevent it from becoming uncontrolled or asthma that remains uncontrolled despite this treatment [1].
The exclusion criteria included pregnancy or breastfeeding, any acute illness, congestive heart failure,
atrial fibrillation, myocardial infarction or stroke, cancer, hyper- or hypothyroidism, liver injury, and
chronic kidney disease (stage 3 or more) in a history. Arterial hypertension, diabetes mellitus,
hypercholesterolemia, or stable coronary heart disease were allowed in study participants.

Diabetes mellitus (DM) was defined as the current use of insulin or oral hypoglycemic medications or
fasting serum glucose >7.0 mmol/l. Arterial hypertension was defined based on a history of hypertension
(blood pressure >140/90 mmHg) or administration of antihypertensive treatment. Hypercholesterolemia
was defined as previously diagnosed and treated with statins or serum total cholesterol >5.2 mmol/l.
Liver injury was diagnosed if serum alanine aminotransferase was elevated (at least two times above
the upper limit of the reference range). Coronary heart disease was defined as a documented history of

coronary stenosis or stable angina.



Supplementary Tables

Table S1. Additional laboratory variables.

- value
Non-persistent airflow| Persistent airflow c | noﬁ-persistent p-valt_;e p-v:alue
Reference range limitation limitation 0|_1tro VS. nt_:)n:per5|stent _pe_zr5|_stent
n=45 n=47 n=36 persistent limitation vs. | limitation vs.
limitation control control
Asthma and inflammatory biomarkers (blood)

Interleukin 4, pg/ml 0.005-0.0058 0.005 (0.005-0.005) 0.005 (0.005-0.005) 0.005 (0.005-0.005) 0.99 0.83 0.82
Interleukin 5, pg/ml 0.005-0.0058% 0.005 (0.005-0.005) 0.005 (0.005-0.005) 0.005 (0.005-0.005) 0.99 0.43 0.42
Interleukin 17A, pg/ml 0.005-0.665% 0.005 (0.005-0.2) 0.005 (0.005-0.12) 0.005 (0.005-0.17) 0.87 0.72 0.87
Interleukin 23, pg/ml 0.005-78.65 0.005 (0.005-17.1) 0.005 (0.005-21.2) 0.005 (0.005-33.2) 0.59 0.53 0.3
Interferon y, pg/mi 0.005-0.5288 0.04 (0.005-0.46) 0.005 (0.005-0.05) 0.038 (0.005-0.41) 0.03 0.64 0.04
Asthma and inflammatory biomarkers (bronchoalveolar lavage fluid)

Interleukin 4, pg/ml 0.005-4.573% 0.005 (0.005-0.16) 0.005 (0.005-0.27) 0.005 (0.005-0.57) 0.99 0.41 0.34
Interleukin 5, pg/ml 0.005-0.005% 0.005 (0.005-0.16) 0.005 (0.005-0.005) 0.005 (0.005-0.005) 0.86 0.99 0.87
Interleukin 6, pg/ml 0.005-1.5478 0.78 (0.35-1.12) 0.52 (0.005-1.41) 0.46 (0.24-1.21) 0.16 0.38 0.6
Interleukin 10, pg/ml 0.005-0.0058 0.005 (0.005-0.005) 0.005(0.005-0.005) 0.005 (0.005-0.005) 0.7 0.49 0.73
Interleukin 12 (p70), pg/ml 0.047-0.298 0.09 (0.06-0.12) 0.07 (0.05-0.1) 0.08 (0.06-0.14) 0.22 0.82 0.2
Interleukin 17A, pg/ml 0.005-0.1378 0.01 (0.005-0.01) 0.005 (0.005-0.005) 0.005 (0.005-0.03) 0.82 0.05 0.11
Interleukin 23, pg/ml 0.005-0.005% 0.01 (0.005-0.005) 0.005 (0.005-0.005) 0.005 (0.005-0.005) 0.69 0.94 0.77
Interferon y, pg/mi 0.005-0.0058 0.01 (0.005-0.005) 0.005 (0.005-0.005) 0.005 (0.005-0.005) 0.86 0.89 0.86
Bronchoalveolar lavage cellularity

Macrophages, % 85-100* 88 (74.5-93) 84 (57-90) 87 (78-91) 0.06 0.63 0.19
Lymphocytes, % 10-15* 8 (4.5-19) 7.5 (4-14) 8 (5.5-12) 0.62 0.84 0.87
Neutrophils, % 0-3* 3(2-4) 4 (2-11) 2 (2-6) 0.07 0.93 0.17

Table S1 footnote. Variables are presented as median and 0.25-0.75 quartiles. § - reference range based on the 10% and 90™ percentile values in the control group, * - refference

provided according to the American Thoracic Society Guidelines [2]; Statistics: Mann-Whitney U-test




Table S2. Differences in the percentage of T-cells expressing studied integrin chains in comparison of
asthma patients with persistent or non-persistent airflow limitation and control subjects.

Non-persistent

Persistent airflow

Isnl:g'ﬂ:n rl::ae::; i::;‘;l l;it:t;r;\)a airflow limitation limitation
(n=42) (n=45)
CD4+ T-cells (blood)
a1 (CD49a) | % pos. 10.2 [6.4-14.9] 115 [5.5-15.7] 12.6 [5.4-16.5] 10.6 [6.2-15.2]
a2 (CD49b) | % pos. 24.1 [20-35] 23.6 [20.6-27.5] 22.3[19.8-28.4] 24.6 [21-27.3]
s (CD49d) | % pos. 77.6 [63-83.9] 78.7 [70.5-84.4] 77.9[69.7-84.7] 78.8 [72-83.1]
s (CD49e) | % pos. 74.1 [64.1-84.1] 79.1 [69.8-85.3] 79.7 [71.6-85.9]+ 77.8 [67.2-85]
B1 (CD29)f % pos. 65.3 [67.6-71.1] 66.8 [60.8-75.2] 67.9 [60.4-78.9] 66.7 [60.8-72.5]
D4+ T-cells (BAL)S
o1 (CD49a) | % pos. 37.7 [24.7-46.3] 49.3[36.8-58 1]+ | 42.6[34.9-54.9] | 52.8[43.6-64.5):*
a2 (CD49b) | % pos. 40.4 [18.8-64.5] 37.6 [18.2-62] 37.3[20.4-46.1] 38.4 [11.4-64.7]
a4 (CD49d) | % pos. 92.2 [80.4-94.8] 91 [85.2-96.4] 93[88.1-96.1]## | 87.7 [77.2-96.5)##
as (CD49e) | % pos. 64.9 [57.6-72.5] 65.9 [54.4-80.4] 71.3 [56.3-82.2] 60.6 [52.7-77]
B1(CD29)t | % pos. 89.3 [85.1-96.2] 92.8 [84-97.8] 94.7 [85.4-98.21# | 89.7 [83.5-96.4]#
CD8+ T-cells (blood)
o1 (CD49a) | % pos. 6.7 [4.8-8.9] 10.1 [6.1-14.1]+ 10.7 [5-16]+# 9[6.2-13.4}#
a2 (CD49b) | % pos. 18.9 [14.4-31.2] 18.6 [15.4-23.7] 18.9 [15.5-27.3] 18.4 [15.2-22.7]
a4 (CD49d) | % pos. 94.6 [90-97.4] 94.6 [92.8-96.9] 94 [92-97] 95.1 [93.5-96.8]
as (CD49e) | % pos. 67.7 [51.6-74.7] 70.2 [54.6-77.7] 69.5 [51.9-77.5] 71.3 [56.1-78]
B1(CD29)t | % pos. 75.4 [64.8-87.1] 74.7 [68.2-85.1] 73.2 [68.1-81.8] 76.5 [69.3-87.4]
D8+ T-cells (BAL)S
a1 (CD49a) | % pos. 78.3 [67.1-91.8] 83.9 [71.3-90.3] 85.4 [70.6-92] 81.7 [75.5-89.1]
a2 (CD49b) | % pos. 9.1[5.4-24.2] 15.1 [9.6-23] 14.2 [9.4-20.6] 16.9 [9.2-25.9]
a4 (CD49d) | % pos. 89 [77.4-93.7] 89.6 [82.2-95] 91.6 [85.1-95.01## | 84.6 [76.4-93.8] ##
s (CD49e) | % pos. 44.2 [30.4-51.7] 34.2 [24.3-50.3] 37.1[22.7-55.2] 33.3 [25-46.9]
B1(CD29)t | % pos. 82.9[77.8-89.9] 89.9 [84-93.3] 90 [84-94.2] 88.2 [83.7-92.7]

Table S3 footnote.

Data presented as medians and 0.25-0.75 quartiles. ANCOVA with adjustment for age, sex, and BMI statistics:
*P<0.05, **P<0.01 in comparison to control group; #P<0.05, ##P<0.01 persistent vs. non-persistent airflow
limitation group. § - Due to technical reasons, integrin expression on BAL lymphocytes was measured in 93% of
samples, i.e., control (n=21), non-persistent airflow limitation (n=40), persistent airflow limitation (n=40). t -
Expression of f1 (CD29) was analyzed in 79% of samples.




Table S3. Differences in the percentage of eosinophils expressing studied integrin chains in
comparison of asthma patients with persistent or non-persistent airflow limitation and control subjects.

egin | Pare- | Contol Aethma airflow fimitation | airflow limitation
(n=41) (n=43)
Eosinophils (blood)
o1 (CD49a) | % pos. 2.2[0.7-5.8] 5.8 [1.8-14.6]+ 8.4 [2.2-14 5]+ 5.4 [1.3-15.3]+
a2 (CD49b) | % pos. 13.4[8.9-16.2] 11.6 [9.4-17.4] 13.9[10.4-18.6] 11.1 [6.2-15]
04 (CD49d) | % pos. | 99.9[99.8-100] 99.9 [99.8-100] 99.9 [99.8-100] 99.9 [99.9-100]
as (CD49e) | % pos. 2[0.9-3.7] 1.6 [0.8-3.5] 1.6 [0.8-4.5] 1.6 [0.8-3.1]
B1(CD29)" | % pos. 79 [59.9-88.9] 62.5 [48.4-89.5] 73.3 [54.4-95.5] 56 [45.6-83.7]
Eosinophils (BAL)S
a1 (CD49b) | % pos. 11.2[3.9-21.4] 4.9 [2.4-11.9] 4.6 [1.4-11.1] 4.9[3.7-13]
a2 (CD49b) | % pos. 3.5[1.1-6.3] 2.5[1.7-4] 2.2[1-3] 3[2.3-4.3]
04 (CD49d) | % pos. | 64.8[49.7-74.7] 60.8 [43.6-81.6] 62.2 [35.2-82.5] 60.8 [50-81.6]
as (CD49e) | % pos. 7.7 [5.3-34.3] 4.4 [2.5-10]* 5.9[3.3-11.1] 3.7 [2-6.6]
B1(CD29)t | % pos. 8.4 [4.6-13.5] 7.3[3.9-10.1] 7.9[5.3-12.2] 5.8 [2.7-8.4]

Table S4 footnote.

Data presented as medians and 0.25-0.75 quartiles. ANCOVA with adjustment for age, sex, and BMI statistics:
*P<0.05, in comparison to control group. § - Due to the variable degree of airway eosinophilia, only 34% of samples
were analyzed for integrin expression on BAL eosinophils, i.e., control (n=4; reliable comparison to other groups is
not possible), non-persistent airflow limitation (n=16), persistent airflow limitation (n=15). 1 - Expression of 1 (CD29)
was analyzed in 78% of samples.
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Figure S1 legend. Design of flow cytometry panels and gating strategy used to measure the surface integrin
expression in blood T-cells and eosinophils. Aliquots of EDTA anticoagulated blood were stained using 3 sets of
premixed antibodies (7 or 8-color panels), including the five antibodies detecting integrin chains and additional 3
sets with a mixture of gating antibodies (e.g., CD3 and CD4) and all required isotype controls. Samples were
analyzed on FACS Canto Il cytometer with gates set on the studied cell populations and corresponding control
samples. (a) Representative flow cytometry dot plot (CD3-V500, CD4-PerCP) with assigned CD4+ T-cell region
(gated on FSC/SSC lymphocytes [Lymph.], not shown), and overlay histograms (not smoothed) showing
fluorescence distribution of each analyzed integrin chain (shaded histograms; CD49a-FITC, CD49b-PE, CD49d-
PE/Cy7, CD49e-APC, and CD29-APC/Cy7) compared to matched isotype controls (transparent histograms). (b)
Flow cytometry dot plots and histograms showing expression of integrins within CD8+ (CD3-V500, CD8-PerCP)
subset. (¢) Gating strategy to identify granulocytes (Gran., FSC/SSC gate, CD45-V450 positive) and eosinophils
(CCR3-BV510 positive, CD16-PerCP negative) and representative histograms showing isotype control
(transparent) or specific antigen (shaded) staining of integrin subunits gated on eosinophils. Numeric values in each
histogram refer to %-positive cells (markers were set on controls [<1% positive]).
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Figure S2 legend. Design of flow cytometry panels and gating strategy used to measure the surface expression of
integrin chains on bronchoalveolar lavage (BAL) T-cells and eosinophils. (a) Representative flow cytometry dot plot
(gated on lymphocytes [Lymph.] in FSC/SSC plot, not shown) with CD4+ T-cell region and overlay histograms (not
smoothed) showing fluorescence distribution of analyzed integrin chains (shaded histograms; CD49a-FITC, CD49b-
PE, CD49d-PE/Cy7, CD49e-APC, and CD29-APC/Cy7) compared to matched isotype controls (transparent
histograms). (b) Flow cytometry dot plot and histograms showing expression of integrins within CD8+ (CD3-V500,
CD8-PerCP) subset. (c) Gating strategy used to identify BAL eosinophils. Sample with 35% of eosinophils based
on cytospin differential count is shown as an example. We first identified CD45+ granulocytes (Gran.) based on
CD45-V450 staining and FSC/SSC plot (shown on the left). Next, gated cells were analyzed in CCR3-BV510 vs.
CD16-PerCP plot (lower panel), which allowed for the identification of eosinophils (CCR3-positive, CD16-negative;
red) and neutrophils (blue). These two cell populations are color-marked in the additional FSC/SSC plot (on the
right; Mf — macrophages. Lym — lymphocytes, Neu - neutrophils). The lower set of plots shows overlay histograms
with specific antigen staining (shaded) on BAL eosinophils and matched isotype controls (transparent). Numeric
values in each histogram refer to %-positive cells (markers were set on controls [<1% positive]). (d) Flow cytometry
dot plots (FSC/SSC gated on CD45+, and CCR3 vs. CD16 gated on granulocytes) of BAL specimen from a patient
with marginally increased airway eosinophilia (3% of BAL cells) shown for comparison (gating strategy as in ‘c’).
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Figure S3 legend. Representative immunohistochemistry images (600x) of a1 integrin subunit, a2
integrin subunit, type | collagen, and type IV collagen expression in the bronchial mucosa (slides
counterstained with hematoxylin and eosin) showing different staining reactivity (scoring system 1-3,
score 0 [no reactivity] is not shown). Please see the additional description in the Methods section of

the main article.
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