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Resistance to anti-PD-1/anti-PD-L1: GB1211 reverses galectin-3 induced
blockade of pembrolizumab and atezolizumab binding to PD-1/PD-L1
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Galectin-3 (Gal-3) is a β-galactoside Gal-3 is associated with poor response to pembrolizumab in NSCLC patients
GB1211 enhances anti-PD-L1 activity in a LLC1 mouse model
binding lectin highly expressed across
*
0.12
Low
Galectin-3
many cancers1 with high expression
0.10
associated with poor response to the
2
0.08
PD-1 inhibitor pembrolizumab . In
addition, it has also been shown
0.06
preclinically in in vivo mouse non-small
0.04
cell lung carcinoma (NSCLC) models High Galectin-3
0.02
that inhibition of Gal-3 enhances the
0.00
performance of checkpoint inhibitors
targeting the PD-1/PD-L1 axis3,4. The
mechanism by which Gal-3 negatively
impacts the effect of PD-1/PD-L1 Figure 1. Tumor resistance to pembrolizumab strongly correlates with high galectin-3 expression. Conversely, the Figure 2. Effect of GB1211 (10 mg/kg p.o. b.i.d.), anti-PD-L1 10F.9G2 (200 µg
of patients with negative–low/intermediate expression of Gal-3 in tumor cells had an early and durable i.p. b.w.) and in combination in a LLC1 subcutaneous tumor lung cancer mouse
based checkpoint inhibitors is not fully majority
objective response to pembrolizumab (adapted from1).
model (*p<0.05, ANOVA, Dunnett’s post-test, mean ± SEM, n=8-16 per group).
Therapies dosed from day 6 and animals culled on day 16.
understood. We investigated the
hypothesis that this effect on anti-PD- Results
1/anti-PD-L1 is a result of Gal-3 binding
GB1211 binds Gal-3 with high affinity and blocks its binding to PD-1 and PD-L1
to the PD-1/PD-L1 complex itself.

Response

Surface plasmon resonance (SPR) was
used to investigate the effect of
KD = koff/kon = 23.3nM
100
recombinant hGal-3 in combination
with a Gal-3 inhibitor (GB1211) on the
50
binding of recombinant hPD-L1 to hPD1 in the absence and presence of
0
kon = 1.04 x 107 M-1s-1
koff = 0.2426 s-1
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either
pembrolizumab
or
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atezolizumab. SPR analysis was
Figure 4. (A) Gal-3 potentiates the binding of PD-L1 to PD-1 with a 3.5-fold increase in affinity. (B)
performed with a BIAcore 8K+ or T200 Figure 3. Kinetic profile of GB1211 binding to Gal-3 measured by SPR.
GB1211 blocks the binding of Gal-3 (1 µM) to immobilised PD-1 and PD-L1 with an IC50 of 0.57
(Cytiva, USA). hPD-1 was immobilized
µM and 0.50 µM, respectively.
onto a CM5 Series S sensorchip via GB1211 reverses Gal-3-induced blockade of checkpoint inhibitor binding in SPR competition assays
amine
coupling
and
proteins,
PD-L1 binding to PD-1 in the presence of atezolizumab, Gal-3 and GB1211
Pembrolizumab binding to PD-1 in the presence of PD-L1, Gal-3 and GB1211
antibodies or small molecules flowed
over
in
various
combinations.
Observations made at the protein level
were further confirmed in cell binding
assays using flow cytometry measuring
pembrolizumab and atezolizumab
binding to cells lines over expressing
high levels of either PD-1 (JurkatLucia™ TCR-hPD-1 cells) or PD-L1 (RajiAPC-hPD-L1 cells), respectively.
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Gal-3 was shown to reduce the binding Figure 5. Gal-3 potentiates the binding of PD-L1 to immobilised PD-1 that reduces the ability of Figure 6. Gal-3 reduces the binding of pembrolizumab to immobilised PD-1 that is reversed by
of
the
checkpoint
inhibitors atezolizumab to bind the PD-1/PD-L1 complex. GB1211 reverses the Gal-3 blockade restoring GB1211 (mean ± SEM, n=3).
pembrolizumab and atezolizumab (3 to the binding of atezolizumab to PD-L1 (mean ± SEM, n=3).
5-fold), by potentiating the interaction Gal-3 reduces the binding of checkpoint inhibitors to surface expressed PD-1 and PD-L1 in target cells
between PD-1 and PD-L1. GB1211
Atezolizumab binding to PD-L1 on Raji-hPD-L1 cells
Pembrolizumab binding to PD-1 on Jurkat-hPD-1 cells
restored the binding of the anti100
PD1/anti-PDL1 therapeutics and may
Control
Gal-3
thus reduce tumor resistance to these
80
Gal-3+GB1211
agents. These findings harmonize
excellently with in vivo and clinical
60
data showing an association between
Gal-3 expression and lack of efficacy of
40
PD-1/PD-L1
targeted
checkpoint
inhibitors. Galecto is now investigating
20
the safety and efficacy of GB1211 in
combination with atezolizumab in
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NSCLC.
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Figure 7. Atezolizumab binding to PD-L1 on the surface of Raji-hPD-L1 cells measured by flow
cytometry. Gal-3 reduces the ability of atezolizumab to bind to the Raji-hPD-L1 cells, with the
Gal-3 inhibitor GB1211 able to reverse this blockade (mean ± SEM, n=3).

Figure 8. Pembrolizumab binding to PD-1 on the surface of Jurkat-hPD-1 cells measured by
flow cytometry. Gal-3 reduces the ability of pembrolizumab to bind to the Jurkat-hPD-1
cells, with the Gal-3 inhibitor GB1211 able to reverse this blockade (mean ± SEM, n=3).
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