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Abstract
Dysregulated translation of messenger RNA (mRNA) plays a role in the pathogenesis of
multiple solid tumors and hematological malignancies. MNK1 and MNK2 integrate signals
from several oncogenic and immune signaling pathways (including RAS, Toll-like receptors
and T cell receptor) by phosphorylating eukaryotic initiation factor 4E (eIF4E) and other key
effector proteins including hnRNPA1 and PSF. Phosphorylation of these RNA-binding
proteins by MNK1 and MNK2 selectively regulates the stability and translation of a subset
of cellular mRNA that control tumor/stromal cell signaling, the tumor microenvironment
and immune cell function. eFT508 is a potent and highly selective inhibitor of both MNK1
and MNK2. Ribosome profiling has demonstrated that inhibition of MNK1 and MNK2 by
eFT508 selectively regulates the translational efficiency and mRNA stability of a subset of
genes that include inflammatory cytokines/chemokines, regulators of stress response, and
effectors of anti-tumor immune response. Given the importance of MAPK signaling and
translational control to immune cell activation and differentiation, the immunological
effect of eFT508 was further evaluated in both normal human immune cells in vitro and
immunocompetent syngeneic cancer models in vivo. eFT508 treatment of normal donor T
cells has no deleterious effect on αCD3/αCD28 stimulated IL-2 production, T cell
proliferation or T cell viability. However, eFT508 selectively down regulates the induction of
IL-10 and specific immune checkpoint receptors, including PD-1 and LAG3. Further
evaluation of the mechanism of translational regulation has shown LAG3 mRNA contains
specific sequence elements in the 5’-untranslated region (UTR) that confer sensitivity to
eFT508. In addition, IL-10 mRNA is destabilized upon treatment with eFT508 leading to
significant inhibition of IL-10 production in activated T cells. Furthermore, eFT508
treatment results in upregulation of MHC class II molecules on tumor cells, macrophage
and dendritic cells through an IL-10/MARCH1 dependent mechanism. The in vivo antitumor
effect of eFT508 was assessed in the CT26 BALB/C syngeneic tumor model. CT26 mouse
tumor cell proliferation and survival are insensitive to eFT508 in vitro. In vivo, daily oral
treatment with 1 mg/kg eFT508 results in significant anti-tumor activity, modulation of
tumor infiltrating lymphocytes and establishment of immune memory. In addition,
combination of eFT508 with either anti-PD-1 or anti-PD-L1 monoclonal antibodies results
in marked efficacy, significantly increasing the percentage of responder animals. eFT508 is
currently under evaluation in two phase I/II clinical trials for patients with advanced solid
tumors and patients with advanced lymphoma respectively. These findings support further
clinical evaluation of eFT508 in combination with checkpoint blockade.

Introduction

Results

Conclusions

Figure 1. eFT508 is a potent and highly selective inhibitor of MNK1 and MNK2 kinases. A) Chemical
structure of eFT508. B) The IC50 of eFT508 was determined against MNK1 and MNK2 by in vitro kinase
assays. eFT508 was also profiled at 1 mM against 414 kinases using the Invitrogen SelectScreen kinase
profiling service. The IC50 of eFT508 was determined against the hits with >50% inhibition from this
screen, DRAK1 and CLK4, by LanthaScreen kinase binding assay. n.d., not determined.

Figure 3. MNK1/2 controls mRNA fate through specific
sequences in the 5’ and 3’ UTRs. A) Schematic
representation of LAG3 5’ UTR region. Jurkat T cells were
transfected with the indicated reporter RNAs and treated
with eFT508 for 24 h. Luciferase activity was assessed and
% expression was calculated relative to vehicle control.
eFT508 IC50 values for Jurkat T cells transfected with RNA
from the indicated LAG3 UTR reporter constructs are listed
in the table. B) Schematic representation of the IL-10 3’
UTR region. MDA-MB-231 cells were transfected with the
indicated reporter RNAs and treated with eFT508 for 24h.
Luciferase activity was assessed and % expression was
calculated relative to vehicle control.

Kinase
eFT508
IC50, nM

% inhibition @
1 mM eFT508

MNK1 2.4 100%

MNK2 1 100%

STK17A/DRAK1 131 82%

CLK4 787 60%

Remaining 410
protein kinases

n.d. < 40%

• eFT508 selectively inhibits immune checkpoint receptors (PD-1,
LAG3) and cytokine (IL-10) expression in T-cells 

• MNK1/2 control mRNA fate through specific 5’ and 3’ UTR elements

• eFT508 increases MHC class II expression on the surface of antigen-
presenting cells and affects DC trafficking in vivo

• eFT508 enhances central memory pool formation and cytotoxic
function in T cells

• eFT508 modulates anti-tumor immunity and effectively synergizes
with immune checkpoint blockade in vivo

• eFT508 is currently being evaluated in a phase 1/2 clinical trial in
patients with solid tumors (NCT02605083) and in a phase 1/2 clinical
trial in lymphoma (NCT02937675)

• eFFECTOR Therapeutics has designed eFT508, a potent, highly 
selective, small molecule inhibitor of MNK1 and MNK2 activity

• MNK1 and MNK2 are S/T protein kinases that integrate signals from 
several oncogenic and immune signaling pathways, such as RAS and 
T-cell receptor (TCR), at the level of translational control

• MNK selectively controls the translation of key regulators of the anti-
tumor immune response

A.

Figure 2. eFT508 selectively downregulates expression
of key immunosuppressive factors in activated T cells.
Primary human T cells were stimulated with a-
CD3/CD28 antibodies in the presence of the indicated
concentrations of compound. A) Whole cell lysates
from T cells incubated for 48 h with eFT508 were
immunoblotted with the indicated antibodies. B)
Activated T cells were treated for 24 h with eFT508 and
analyzed for PD-1, LAG3, 4-1BB, and cell viability by
flow cytometry (% positive cells) or IL-10 secretion
(pg/ml) by ELISA. Values plotted are % inhibition of
each marker relative to the activated vehicle (DMSO)
control cells. C) Activated T cells were incubated with
the indicated concentrations of eFT508 or the MEK
inhibitor cobimetinib for 5 d and proliferation was
assessed by CellTrace Violet.
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Figure 4. eFT508 decreases March1
expression resulting in elevated MHC
class II expression. A) Schematic of
MHC class II regulation by March1
ubiquitin ligase activity B) TMD8 cells
were treated with the indicated
concentrations of eFT508 for 48 h.
Cell lysates were immunoblotted for
the MHC class II alpha chain paralogs,
HLA-DQA1, HLA-DPA1, and HLA-DRA.
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Figure 6. eFT508 enhances the formation of the T cell central memory pool. Peritoneal macrophages
isolated from BALB/c mice were incubated with the indicated concentrations of eFT508 for 24 h and then
mixed with panned splenocytes isolated from C57BL/6 mice in an MLR reaction for an additional 4 days in
the presence of the indicated concentrations of eFT508. Cells were analyzed for CD4, CD8, CD44 and
CD62L expression by flow cytometry. A) Representative scatter plots for CD44 and CD62L expression in
CD8+ cells. CD44highCD62low define effector memory cells (EM) and CD44highCD62Lhigh define central
memory cells (CM). B) Percentage of EM and CM cell populations in CD8+ and CD4+ T cells derived from
the analysis as exemplified in (A).
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in the presence of the indicated concentrations of eFT508 for 24 h. Cells were harvested and the CD14+

cells were analyzed for cell surface markers (HLA-DR, CD83, and CCR7) by flow cytometry analysis. F)
BALB/c mice were dosed with vehicle or 1 mg/kg eFT508 daily for 2 days. Blood, spleen, and lymph node
were harvested on day 3 and CD11c+ MHC-II (I-A/I-E)+ cells were analyzed by flow cytometry.

Figure 5. eFT508 increases key
dendritic cell markers and
trafficking in vivo. A) CD14+ cells
isolated from human PBMCs were
differentiated into mature
monocyte-derived dendritic cells
(Mo-DCs) using the schema shown.
B-E) Immature monocyte-derived-
DCs (im-MoDCs) were differentiated
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(CD45, CD3, CD8, CD4, FOXP3) followed by flow cytometry analysis. The ratio of CD8+ to FOXP3+ cells is
plotted. D) CT-26 allografts were treated as in (A) for seven days. Tumors were harvested, dissociated into
single-cell suspensions and stained for immune cell surface markers (CD45, F4/80, CD206, MHC class II)
followed by flow cytometry analysis. M2 macrophages were scored as CD206+/MHC class IIlow and plotted
as a percentage of the total cell count.

Figure 8. eFT508 triggers anti-tumor immunity
and enhances the efficacy of PD-1 immune
checkpoint blockade. A) CT-26 allografts were
treated with eFT508, anti-PD-1 antibody, or the
combination of eFT508 and anti-PD-1 at day 7
post-implant for the indicated time. Tumor
volumes were measured and plotted as a function
of time. B) Naïve animals or animals from (A)
which exhibited regression of tumors at d29 were
re-challenged with CT-26 allografts in the absence
of any further treatment. Tumors were measured
at d10 post-implant. C) CT-26 allografts were
treated as in (A) for four days. Tumors were
harvested, dissociated into single cell suspensions
and stained for immune cell surface markers

Figure 7. eFT508 increases cytotoxic T cell function. Splenocytes from OT-I mice (C57BL/6-
Tg(TcraTcrb)1100Mjb) were stimulated with SIINFEKL peptide in the presence of the indicated
concentrations of eFT508 for 3 d. OT-I splenocytes were washed and mixed at a 10:1 ratio with B6.SJL
splenocytes (1:1 mix of SIINFEKL-pulsed CellTracehigh and unpulsed CellTracelow populations) for 16 h in
the absence of eFT508. B6.SJL cells were gated by CD45.1 expression and analyzed for CellTrace Violet
levels by flow cytometry. The % cell killing relative to target cells alone is listed in red.
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