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Abstract: Galectin-3 (Gal-3) is a 3-galactoside-binding protein that influences various cell functions,
including cell adhesion. We focused on the role of Gal-3 as an extracellular ligand mediating cell-
matrix adhesion. We used human adipose tissue-derived stem cells and human umbilical vein
endothelial cells that are promising for vascular tissue engineering. We found that these cells
naturally contained Gal-3 on their surface and inside the cells. Moreover, they were able to associate
with exogenous Gal-3 added to the culture medium. This association was reduced with a 3-
galactoside LacdiNAc (GalNAcP1,4GIcNAc), a selective ligand for Gal-3, which binds to the
carbohydrate recognition domain (CRD) in the Gal-3 molecule. This ligand was also able to detach
Gal-3 newly associated with cells but not Gal-3 naturally present on cells. In addition, Gal-3
preadsorbed on plastic surfaces acted as an adhesion ligand for both cell types, and the cell adhesion
was resistant to blocking with LacdiNAc. This result suggests that the adhesion was mediated by a
binding site different from the CRD. Blocking of integrin adhesion receptors on cells with specific
antibodies revealed that the cell adhesion to the preadsorbed Gal-3 was mediated, at least partially,
by B1 and aV integrins, namely a5p31, aV[33, and aV1 integrins.
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Figure S1. Spreading of ADSCs (A) and HUVECs (B) on wells of E-plates in xCELLIgence system 4 h after seeding. The wells were
adsorbed with various concentrations of Gal-3 (0.1 - 33 uM) either without blocking or with blocking using 0.5 % w/v BSA. Cell index
values were normalized to the control cell sample without adsorbed Gal-3 and BSA (ctrl without BSA). Mean + SD (n = 3). Holm-
Sidak test, p <0.05. The cell samples were statistically compared either within the group without BSA or within the group with BSA.
* - statistically significant difference in comparison with control samples without adsorbed Gal-3 (ctrl), # - statistically significant
difference in comparison with the sample exhibiting the highest average value of cell index.
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Figure S2. The effect of LacdiNAc on spreading of ADSCs 4 h after seeding into untreated wells or wells pre-adsorbed with 1 uM
Gal-3 and blocked with BSA. Before cell seeding, both groups of wells were pre-incubated with LacdiNAc in concentrations from 1
to 40 mM. Wells without LacdiNAc served as control samples (ctrl). Cell index values were normalized to the sample without Gal-3
adsorption and without LacdiNAc in the medium (ctr] - untreated wells). Mean + SD from 3 wells. Holm-Sidak test, p < 0.05. The cell
samples were statistically compared either within the group of untreated wells or within the group of Gal-3-adsorbed wells. * -
statistically significant difference in comparison with control cells (ctrl).



4 of 10

A 1.4 M ctrl
1.2 ®0.1mM
m1l1mM
x 1
k3 10 mM
£0.8
o6
=]
S04
©
Eo0.2
o
< 0
02 | ADsCs
-04 -
B14 m ctrl Ci14a - M ctrl
=Bl ma2p1
5 1.2 B3 - 12 mas5p1
3 a3 9 * #
T 1 r * mav 2 1 # * avp3
= * # ®IgGl = * I # migGl
L08 || # " 308 # I
° * 4 2 *
E 0.6 - # * T, E 0.6 r #
£ # £
504 r * 5 04 r
2 # 2
0.2 0.2 F
0 0
ADSCs HUVECs ADSCs HUVECs
D14 m ctrl E1l2 r M ctrl
m0.01 pM
< 1.2 =01uM 1
£ 1 10 uMm 2 0.8
Bos * E
- * B 0.6
S06 =
E 0.4 E 0.4
s S
=z =2
0.2 * 0.2
0 0]
ADSCs HUVECs ADSCs HUVECs

Figure S3. Role of integrins in the spreading of ADSCs and HUVECs on substrate-immobilized Gal-3 (4 h after seeding). (A) The
cells were seeded in a medium containing EDTA in concentrations ranging from 0.1 to 10 mM. (B) The cells were seeded in a medium
containing antibodies against f1, 3, a3 and aV integrin subunits. The antibody against aV integrin subunit was used in dilution
1:25, the other antibodies were used in a concentration of 20 pg/mL. Non-specific mouse IgG1 was used as an isotype control. (C)
The cells were seeded in a medium containing antibodies against a2p1, a581, or aV33 integrin receptors. Non-specific mouse IgG1
was used as an isotype control. Antibodies were used in a concentration of 20 pug/mL. (D) The cells were seeded in a medium
containing aVP1 integrin inhibitor in concentrations ranging from 0.01 to 10 uM. (E) The cells were seeded in a medium containing
GRGDSP peptide. GRADSP peptide was used as a negative control. Both peptides were used in a concentration of 200 pM. Prior to
cell seeding, the wells were coated with 1 uM Gal-3 and blocked with 0.5 % w/v BSA. Cell index values were normalized to the
untreated sample in a pure medium without any additive (ctrl). Mean + SD from 3 wells. Holm-Sidak test, p <0.05. The samples were
statistically compared within the group of the indicated cell type. * - statistically significant difference in comparison with control
cells (ctrl). # - statistically significant difference in comparison with cells incubated with isotype control (IgG1).
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Figure S4. Cell surface expression of integrins on ADSCs. The presence of integrin subunits 31, 33, a3, aV, and of integrins a2{31
a5p1, aVP3 was determined. (A) Flow cytometry analysis. Cells were incubated with antibodies against respective integrins (green
histograms) or non-specific mouse IgGl — isotype control (brown histograms), followed by incubation with anti-mouse IgG
conjugated with Alexa Fluor 488. The fluorescence signal of unstained cells (black histograms) was determined as well. (B)
Microphotographs of the cells in suspension incubated with the indicated anti-integrin antibodies, and with anti-mouse IgG
conjugated with Alexa Fluor 488. Olympus IX 71 microscope, DP 70 digital camera, obj. 40%, scale bar 20 um.
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Figure S5. Cell surface expression of integrins on HUVECs. The presence of integrin subunits 31, 3, a3, aV, and of integrins a231,
a5B1, aVB3 was determined. (A) Flow cytometry analysis. The cells were incubated with antibodies against respective integrins
(green histograms) or non-specific mouse IgG1 - isotype control (brown histograms), followed by incubation with anti-mouse IgG
conjugated with Alexa Fluor 488. The fluorescence signal of unstained cells (black histograms) was determined as well. (B)
Microphotographs of the cells in suspension incubated with the indicated anti-integrin antibodies, and with anti-mouse IgG
conjugated with Alexa Fluor 488. Olympus IX 71 microscope, DP 70 digital camera, obj. 40%, scale bar 20 um.
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Figure S6. Adhesion of ADSCs on wells 1 h after seeding in a medium containing various concentrations of aV{31 inhibitor. The wells
were pre-coated with galectin-3 (1 uM), collagen I (50 pg/mL), vitronectin (0.4 pug/mL) or fibronectin (20 pg/mL) and blocked with
0.5 % w/v BSA. As a control, some of the wells were left uncoated and non-blocked (PET). Cell index values were normalized to the
samples containing no inhibitor (ctrl). Mean + SD from 3 wells. Holm-Sidak test, p <0.05. The cell samples were statistically compared
within the groups indicated on the x-axis. * - statistically significant difference in comparison with control cells (ctrl).
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Figure S7. Fluorescence staining of ADSCs (A) and HUVECs (B) adhered to various protein-coated glass surfaces 4 h after seeding
(objective magnification 40x). Wells on 96-well glass plate were left untreated (Glass), coated with Gal-3 (Gal3; 1 uM), fibronectin
(Fn, 20 pg/mL) or collagen I (Col, 50 pg/mL) overnight at 4 °C and blocked with 0.5 % w/v BSA (1h; 37 °C), or coated only with 0.5 %
w/v BSA (1h; 37 °C). Cells were stained with antibody against vinculin (green) and TRITC-conjugated phalloidin to visualize the F-
actin cytoskeleton. Cell nuclei were counterstained with Hoechst 33258. Olympus IX 71 microscope, DP 70 digital camera, obj. 40x,
scale bar 20 um.
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Figure S8. Fluorescence staining of ADSCs (A) and HUVECs (B) adhered to various protein-coated glass surfaces 4 h after seeding
(objective magnification 100x). Wells on 96-well glass plate were left untreated (Glass), coated with Gal-3 (Gal3; 1 uM), fibronectin
(Fn, 20 ug/mL) or collagen I (Col, 50 pg/mL) overnight at 4 °C and blocked with 0.5 % w/v BSA (1h; 37 °C), or coated only with 0.5 %
w/v BSA (1h; 37 °C). Cells were stained with antibody against vinculin (green) and TRITC-conjugated phalloidin to visualize the F-
actin cytoskeleton. Cell nuclei were counterstained with Hoechst 33258. Olympus IX 71 microscope, DP 70 digital camera, obj. 100x%,
scale bar 10 um.
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Figure S9. The morphology characteristics of ADSCs and HUVECs adhered to various protein-coated glass surfaces 4 h after seeding.
Wells on 96-well glass plate were left untreated (Glass), coated with Gal-3 (Gal-3; 1 pM), fibronectin (Fn, 20 ug/mL) or collagenI (Col,
50 pg/mL) overnight at 4 °C and blocked with 0.5 % w/v BSA (1 h; 37 °C), or coated only with 0.5 % w/v BSA (1 h; 37 °C). Cells were
stained with TRITC-conjugated phalloidin to visualize the F-actin cytoskeleton. Cell area (A), perimeter (B), circularity (C) and
solidity (D) were evaluated from microphotographs using Image] software. The data are presented as violin plots with a solid line
representing mean and with dotted lines representing the first and the third quartile. ANOVA on Ranks, Dunn’s method, p < 0.05.
Only the statistically significant differences between Gal-3 and other samples are depicted.



