TLR9 agonist harnesses innate immunity to drive tumor-infiltrating T-cell
expansion in distant lesions in a phase I/II study of intratumoral IMO-2125 +
ipilimumab in anti-PD-1 refractory melanoma patients
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Background and
Questions
 IMO-2125 is a TLR9 agonist shown in preclinical models
to activate pDCs and increase T cell infiltration to the
tumor site.
 RP2D selected as 8mg intratumoral (i.t) IMO-2125 plus
standard ipilimumab with a BOR of 50% in anti-PD-1
refractory metastatic melanoma patients
 What is the impact of IMO-2125 on the local antigen
presenting cell populations and their maturation?
 What specific gene signature is induced by i.t. IMO-2125
within 24h of injection?
 Is T-cell activation occurring and is this preferential to
the tumor?
 Is a local injection able to expand T-cell clones in a
distant lesion, and if so are the expanding T-cell clones
sharing TCR sequences with the injected lesion? If so,
this would indicate that shared antigen recognition
between lesions is occurring.

Results
Table 1: Patient Characteristics

Fig. 3. IMO-2125 induces an IFNa-reponse gene signature, macrophage influx and
mDC1 maturation
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Table 2: Most Frequent Adverse Events

Intratumoral injection of IMO-2125 induces a rapid innate response in the injected lesion. A) Schematic
of biopsy timing and cellular readout. B, C) Nanostring PanCancer Immune panel profiling of RNA extracted
from tumor lesions at baseline and 24hr after i.t. injection of IMO-2125. n=15 patient pairs. Global changes in
gene expression are shown using a Volcano plot (B) with selected genes highlighted to indicate induction of an
IFNa gene signature. C) Macrophage score as determined by CD84, CD163, and CD64. D) Flow cytometry
staining of HLA-DR expression on the mDC1 cells (live, CD45+, dump-, CD1c+) in the tumor lesion at baseline
and 24hr post injection in the local tumor lesion. P value determine using a paired Students t test, n=12 pairs.

Fig. 4. Activation of CD8+ tumor-infiltrating lymphocytes in the distant lesion of
responding patients
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Trial Design – Arm 1 (NCT02644967)
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Fig.1. Start of Response and Time on Study

Immunomonitoring to correlate with
mechanism(s) of action

Fig. 2. Tumor Imaging of Patient with a
Complete Response
i.t. IMO-2125 (8 mg) plus Ipilimumab (3mg/kg)

Activation and proliferation of CD8+ TIL in the distant lesion of responding patients at week 8 of therapy. A, B)
Nanostring PanCancer Immune panel profiling of RNA extracted from local (Site A) and distant (Site B) tumor lesions at
C3W8 (prior to cycle 3, week 8) of the combination of IMO-2125 and ipilimumab. n=13 patients. Hierarchical clustering of
the transcripts associated with the T-cell activation gene signature profile (A) and cytotoxic gene profile (B) is shown. The
tumor site, patient response, patient number and the transformed gene expression value (z-score) range for the heatmap
are shown on the left. C) Flow cytometry staining of local and distant lesions as well as PBMCs was performed at the
indicated time points. CD8+ T cells were stained for Ki67 as a proliferation marker and the frequency Ki67 expression on the
CD8+ T cells in the tumor (black circle) and PBMCs (red square) graphed over time. Samples from responding patients (CR,
PR) are on the top and non-responding patients on the bottom (SD, PD). The regression line for the tumor (black) and
PBMCs (red) is indicated with the dashed line. The p value for each is shown.

Fig. 5. The dominant expanding clones in the distant lesion of responding patients
are shared with the local, injected lesion
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Next steps:




Assess mechanisms of resistance to IMO-2125 + Ipilimumab
 Why do non-responding patients show only a partially
activated T-cell signature and reduced proliferation?
Determine the mechanism of action in patients treated with
IMO-2125 + anti-PD-1 (pembrolizumab)
Explore differences between early versus late reactivation of
the immune response by comparing both checkpoint
combinations
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Conclusions




IMO-2125 induces a strong IFNa gene signature, macrophage influx and
robust DC maturation post injection
Combination therapy induces CD8+ T cell proliferation and activation that
is preferential to the tumor
Dominant T-cell clones on therapy in responding patients are shared
between lesions indicating that priming/reactivation is to a shared antigen

The majority of the expanding top 50 clones in the distant
lesion are shared with the local, injected lesion. DNA was
extracted from RNA later preserved tumor tissue collected at
baseline and C3W8 from both local and distant lesions. CDR3
sequencing of the TCRB chain was performed using Immunoseq
from Adaptive Biotechnologies. A) the frequency of the top 50
clones at each time point was calculated relative to the total T-cell
infiltrate in the distant lesion in responding (left; CR, PR) and nonresponding (right; SD, PD) patients. Significance was determined
using a Wilcoxon matched-pairs signed rank test. B) The top 50
clones present in the distant lesion at C3W8 of responding
patients were assessed for their change in frequency over
baseline. Each circle reflects a T-cell clone with the frequency
shown by circle size and the change in frequency (C3W8baseline) indicated by the number within the circle. Clones found
in only the distant lesion are in silver and clones shared with the
local lesion are in blue. The majority of the dominant clones are
shared between lesions. The patient ID is indicated below each
cluster.

