A LAG-3/PD-L1 mAb² can overcome PD-L1-mediated compensatory
upregulation of LAG-3 induced by single-agent checkpoint blockade
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6. FS118 mAb² dual blockade of LAG-3/PD-L1 immunosuppressive
pathways drives potential benefit over combination treatments to
overcome acquired PD-1/PD-L1 resistance
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Figure 3. Treatment with the single agent combination increased the total number of available PD-L1 plus LAG-3
receptors (red areas), whereas treatment with mLAG-3/PD-L1 mAb² appeared to not change or reduce the overall
number of receptors (green areas) on the TILs.
Percentage of CD4+ and CD8+ T cells with bound drug on TILs following single dosing of test antibodies in MC38 model as
measured by flow cytometry. When subcutaneous tumours reached palpable size, mice were administrated with on
intraperitoneal injection of mLAG-3/PD-L1 mAb² or combination of individual agents. At designated timepoints following
dosing mice were sacrificed and tumours processed into cell suspensions. Tumour cell suspensions were split in two,
then saturated or not with mLAG-3/PD-L1 mAb² to measure the maximum available target binding sites. Sample were
then labelled with fluorescently conjugated antibodies to identified immune cells populations subsets. Test antibodies
bound on the cell surface were detected using an anti-human CH2 fluorescently labelled antibody. Data are presented
as mean +/- SEM.

2. mLAG-3/PD-L1 mAb² and single agent combination
result in distinct modulations of LAG-3 surface
expression on tumour-infiltrating T cells
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Figure 2. Total LAG-3 and free PD-L1 expression in tumour-infiltrating lymphocytes (TILs) following a single dose of mLAG3/PD-L1 mAb² or combination treatment. A - Schematic representation of the cell surface target detection: total LAG-3 was
measured using an anti-mouse LAG-3 antibody (LAG-3 mAb) that does not compete with the mAb² for binding LAG-3, free
PD-L1 was measured using an anti-mouse PD-L1 antibody (PD-L1 mAb) that does compete with the mAb² for binding PD-L1.
B - Total LAG-3 and free PD-L1 expression on CD4+ T cells TILs following single dosing of test antibodies in MC38 model as
measured by flow cytometry. When subcutaneous tumours reached a palpable size mice were administrated with one
intraperitoneal injection of mLAG-3/PD-L1 mAb² or combination antibodies. At designated timepoints following dosing mice
were sacrificed and tumours processed for flow cytometry. Data are presented as mean +/- SD
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Conclusions
• mLAG-3/PD-L1 mAb² shows anti-tumour activity at low doses with an indication of
dose-response in a MC38 tumour model.
• mLAG-3/PD-L1 mAb² and single agent combination resulted in distinct modulations of
LAG-3 and PD-L1 cell surface expression on tumour-infiltrating T cells.
• mLAG-3/PD-L1 mAb² treatment reduces LAG-3 expression on T cells in the tumour
microenvironment while single agent combination resulted in increase of LAG-3
expression. LAG-3-positive T cells in the tumour microenvironment are reported to be
highly immunosuppressive and described as one of the key component in a PD-(L)1
resistance mechanism (Koyama et al. 2016). By co-engaging both targets, FS118 has the
potential to overcome LAG-3-mediated resistance pathway through a unique
mechanism different to the combination of monospecific agents.
• FS118 mAb² treatment of cynomolgus macaques shows similar biology to that of the
surrogate in mice with respect to soluble PD-L1 upregulation and is therefore a
translationally relevant mechanism of action to assess clinically.
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Figure 4. Evidence for target
engagement. Binding of LAG-3 and PDL1 on the cell surface accelerate the
shedding
of
the
proteins,
demonstrating the potential to be used
as a target engagement biomarker.
Fold of change of total soluble LAG-3
and total soluble PD-L1 levels in the
serum from MC38 tumour bearing
mice treated with a single dose of the
mLAG-3/PD-L1 mAb² (1, 3 or 10
mg/kg), the combination of the LAG3/mock mAb² and PD-L1 mAb (1, 3 or
10 mg/kg) or the isotype control
antibody (10 mg/kg). Data were
normalized to the IgG control group
and fold change was calculated. Dotted
line represents the baseline as defined
by isotype control.
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B – Single dose of mLAG-3/PD-L1 mAb2 transiently decreases LAG-3 expression on T cells while single agent combination
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Figure 5. Pharmacodynamic changes in total soluble PD-L1 in cynomolgus monkeys who received intravenous injection
of the FS118 mAb² dosed twice-weekly at 60 and 200 mg/kg in a 4-week GLP toxicity study. The capture of soluble PDL1 is indicative of target engagement.
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Figure 1. Dual blockade of LAG-3 and PD-L1 with
mLAG-3/PD-L1 mAb² in the MC38 tumour-bearing
mice model resulted in an increased anti-tumour
activity comparable to a combination of the single
agents targeting LAG-3 and PD-L1.
MC38 tumour cells were injected subcutaneously
in C57/Bl6 mice until a palpable tumour formed
(day 8 post-inoculation). The cohorts were
administrated either with: isotype control (10
mg/kg) or mLAG-3/PD-L1 mAb² or the combination
LAG-3/mock mAb² plus PD-L1 mAb at 1, 3, 10
mg/kg. Red arrows represent three doses injected
at day 0, day 3, and day 6 post-dosing. X axis shows
time (days) following the first dose. Y axis shows
tumour volume (mm3).
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1. mLAG-3/PD-L1 mAb² inhibits tumour growth in a
MC38 syngeneic colon carcinoma model
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Despite advances with therapies targeting the PD-1/PD-L1 pathway, many patients are refractory
to or relapse following treatment. Resistance to anti-PD-1 treatment is associated with
upregulation of other checkpoint inhibitor receptors such as LAG-3. Co-treatment with antibodies
targeting LAG-3 and PD-L1 could potentially overcome this resistance. An alternative approach is
the development of a bispecific antibody encompassing binding sites for two antigens. FS118,
currently tested in Phase I clinical trial in patients with advanced malignancies (NCT03440437), is a
tetravalent bispecific antibody (mAb2) targeting LAG-3 and PD-L1 that provides dual pathway
blockade with the potential to drive unique biology by simultaneously binding PD-L1 and LAG-3,
and to unlock synergistic benefits to patients treated with current monotherapies.
In a syngeneic model we used a surrogate mAb2 of FS118 (mLAG-3/PD-L1 mAb2 blocks both mouse
PD-L1 and mouse LAG-3 binding to their receptors) to determine the effect of dual checkpoint
blockade on tumour growth and to elucidate the modulation of the underlying immune
mechanisms following treatment with the mAb2. FS118 is under option to Merck KGaA, Darmstadt,
Germany.

3. mLAG-3/PD-L1 mAb² target engagement directly
leads to a decreased number of available receptor
binding sites on tumour-infiltrating T cells
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Background

• Both soluble LAG-3 and PD-L1 in the serum of treated animals are related to the unique
mechanism of target engagement of FS118 surrogate mAb² and warrant further
investigation of these markers in the clinical setting.
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