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METHODS (not described in main article) 
Cell culture 
The AsPC-1, BxPc-3, MIA PaCa-2, and PanC-1 pancreatic cancer cell lines were purchased from the 
American Type Culture Collection (ATCC) (Manassas, VA, USA). AsPC-1 and BxPc-3 cell lines were 
cultured in RPMI-1640 medium, and MIA PaCa-2 and PanC-1 in Dulbecco's Modified Eagle Medium 
(DMEM)/Ham's F12 medium mixture (1:1). The medium of all four pancreatic cancer cell lines was 
supplemented with 10 % fetal bovine serum (FBS), 100 U/ml penicillin, and 100 μg/ml streptomycin. The 
L56Br-C1 breast cancer cell line was established at Lund University (Lund, Sweden)1, and was cultured in 
RPMI-1640 medium supplemented with 10 % heat-inactivated FBS, 100 U/ml penicillin, 100 μg/ml 
streptomycin, 1 mM non-essential amino acids, and 10 µg/ml insulin. The MCF-10A normal-like breast 
cell line was obtained from ATCC and was cultured in the same medium mixture as L56Br-C1 with the 
addition of 20 ng/ml epidermal growth factor, 50 ng/ml cholera toxin, and 500 ng/ml hydrocortisone. 

Fluorescence anisotropy assay 
The affinity between inhibitor 1 and the carbohydrate recognition domain (CRD) of galectin-8C and 
between inhibitor 3 and the CRD of galectin-2, -4N, -4C, 8C, and -9C was determined using the 
fluorescence anisotropy assay described in the main article. Experimental conditions used for each galectin 
are listed below. 
Galectin-2: experiments were performed in PBS supplemented with 0.1 µM bovine serum albumin at 20 
°C with galectin-2 at 0.9 µM and the fluorescent probe 3,3'-dideoxy-3-[4-(fluorescein-5-yl-
carbonylaminomethyl)-1H-1,2,3-triazol-1-yl]-3'-[4-(3,4,5-trifluorophenyl)-1H-1,2,3-triazol-1-yl]-1,1'-
sulfanediyl-di-β-D-galactopyranoside at 0.02 µM2. 
Galectin-4N: experiments were performed in PBS at 20 °C with galectin-4N at 0.80 µM and the fluorescent 
probe 3,3'-dideoxy-3-[4-(fluorescein-5-yl-carbonylaminomethyl)-1H-1,2,3-triazol-1-yl]-3'-[4-(3-
fluorophenyl)-1H-1,2,3-triazol-1-yl]-1,1'-sulfanediyl-di-β-D-galactopyranoside at 0.02 µM2. 
Galectin-4C: experiments were performed in PBS at 20 °C with galectin-4C at 0.50 µM and the fluorescent 
probe N-(2-acetamido-2-deoxy-α-D-galactopyranosyl-(1–3)-[α-L-fucopyranosyl-(1–2)]-β-D-
galactopyranosyl-(1–4)-β-D-glucopyranosyl)-fluorescein-5-yl-carbonylaminobutanamide at 0.02 µM3. 
Galectin-8C: experiments were performed in PBS at 20 °C with galectin-8C at 0.60 µM and the fluorescent 
probe 3,3’-dideoxy-3-[4-(fluorescein-5-yl-carbonylaminomethyl)-1H-1,2,3-triazol-1-yl]-3’-(3,5-
dimethoxybenzamido)-1,1’-sulfanediyl-di-β-D-galactopyranoside at 0.02 µM4. 
Galectin-9C: experiments were performed in PBS at 20 °C with galectin-9C at 1.00 µM and the fluorescent 
probe 3,3'-dideoxy-3-[4-(fluorescein-5-yl-carbonylaminomethyl)-1H-1,2,3-triazol-1-yl]-3'-[4-(3-
fluorophenyl)-1H-1,2,3-triazol-1-yl]-1,1'-sulfanediyl-di-β-D-galactopyranoside at 0.02 µM2. 
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SUPPLEMENTARY FIGURES 

Figure S1 

 
Figure S1. Additional Kd values for the galectin inhibitors. (a) Summary of Kd values for inhibitors 1, 2, 
and 3 for galectin-1, -2, 4N, -4C, -7, -8N, -8C, -9N, and -9C as previously published (marked with the 
corresponding reference; Delaine et al.5, Zetterberg et al.6, Salameh et al.7, and Peterson et al.2) or 
determined in this study (bold values). (b) The ratios of Kd (galectin-x)/Kd (galectin-3) for the three 
inhibitors (the Kd values for galectin-3 equals 0.0022, 0.0373 and 0.0358 µM for inhibitor 1, 2, and 3, 
respectively (Fig. 1b)). (c-d) Kd values between inhibitors 1, 2, and 3 and galectin-3 at 4 °C (in PBS) and 
at different pH values (in phosphate/acetate buffers). The Kd values are presented as means from 4-30 
measuring points (where the inhibitors generated 20-80 % inhibition of the galectin/probe interaction) from 
3 independent experiments. * = under the detection limit of the assay.  
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Figure S2 

 
Figure S2. Induction of galectin-3 accumulation upon treatment with GPN in three additional cell 
lines. The number of galectin-3 puncta/nucleus was quantified in three cancer cell lines (MCF-7 breast 
cancer cells and MIA PaCa-2 and PanC-1 pancreatic cancer cells) treated with the lysosomal damaging 
agent, glycyl-L-phenylalanine 2-naphthylamide (GPN), at a concentration of 0.3 mM for 10-13 minutes, or 
1 % dimethyl sulfoxide (DMSO) for the same amount of time, as control. The analysis was carried out in 
ImageJ after the z-stacks, obtained by confocal microscopy, were converted to two-dimensional images 
(maximum intensity projections). The result is presented as mean values ± SEM (6-10 confocal images 
from 2 independent cell cultures were analyzed for each mean value in the graphs). An unpaired two-tailed 
t-test was used to calculate statistical significance between the two treatment groups (** P < 0.01, **** P 
< 0.0001). Representative immunofluorescence images are displayed and treatment with GPN is seen to 
induce distinct galectin-3 puncta in the cytosolic space in the three cancer cell lines. Scale bars equal 10 
µm.  
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Figure S3 

 
Figure S3. Low toxicity of galectin-3 inhibitor 1 in additional cell lines. (a) Inhibitor 1 was tested in an 
MTT assay for a treatment time of 72 hours (added 24 hours after cell seeding) in four pancreatic cancer 
cell lines and one normal-like cell line (MCF-10A). No dose-response relationship could be observed for 
inhibitor 1 in any of the cell lines. (b) Growth curves for the AsPC-1, BxPc-3, MIA PaCa-2, and PanC-1 
pancreatic cancer cell lines and the breast cancer cell line L56Br-C1 grown in the absence or presence of 
inhibitor 1. The cells were treated with a fixed concentration of 10 µM of inhibitor 1 or 0.1 % (v/v) DMSO 
(used as control) 24 hours after seeding. No effect on cell proliferation could be observed when 1 was 
compared to control, in accordance with the results presented in panel a. Results in both panel a and b are 
presented as mean values ± SEM (n=6 in panel a and n=3 in panel b).  
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Figure S4 

 
Figure S4. Binding curves for galectin-3 and a fluorescent saccharide probe. Recombinant human 
galectin-3 was titered against a fixed concentration of the fluorescent saccharide probe 3,3'-dideoxy-3-[4-
(fluorescein-5-yl-carbonylaminomethyl)-1H-1,2,3-triazol-1-yl]-3'-[4-(3-fluorophenyl)-1H-1,2,3-triazol-1-
yl]-1,1'- sulfanediyl-di-β-D-galactopyranoside (4 nM), whereupon the anisotropy was measured at different 
conditions, as described under Methods (main article). (a) Binding curves at room temperature and at 4 °C, 
30 minutes after the addition of all reagents. Experiments were performed in phosphate buffered saline (b) 
Binding curves at the indicated pH values, 30 minutes after the addition of all reagents. Measurements were 
performed in acetate buffer (pH 5) or in phosphate buffer (pH 6, 7, and 8). The data points (panel a and b) 
are mean values obtained from duplicate wells of a black microtiter plate and the solid lines are best-fit 
curves, where Y = A0 + (Amax - A0) * (X / (X + Kd)). The dashed horizontal lines represent the calculated Amax 
values and the doted vertical lines highlight the galectin-3 concentrations used to establish the affinities for 
galectin-3 inhibitors 1, 2, and 3 in the competitive variant of the fluorescence anisotropy assay used in the 
main article. 
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