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Abstract

BRD4 functions as an important epigenetic regulator of
transcription of pathways involved in oncogenesis. While
down regulation of c-myc following BRD4 inhibition has
been described, the exact mechanism of action of BRD4
inhibitors across B cell malignancies remains unclear. We
demonstrate the in vitro efficacy of PLX51107 across a
spectrum of B cell lymphoma (BCL) cell lines and the
signaling pathways involved. PLX51107 demonstrated
potent anti-tumor effects (median IC50 of 300 NM),
primarily driven by cell cycle arrest and induction of
premature senescence. Treatment of BCL cultures
resulted in down regulation of c-myc, p-IRAK, and P-MAPK
Erk 1/ 2. PLX51107 affected the expression of proteins in
several critical cellular pathways in sensitive cell lines,
while proteins involved in drug resistance were affected in
resistant cell lines. These results demonstrate that
PLX51107 has mechanisms of action beyond down
regulation of the c-myc transcriptional program and is a
promising targeted therapeutic agent.

Keywords: Lymphoma; Bromodomain inhibitors;
Epigenetics; Proteins

Introduction
The epigenome is comprised of various molecules that bind

to chromatin and regulate transcription of genes critical to
vital cellular activities, including proliferation, self-renewal and
differentiation [1]. In cancer, the epigenome can play a role in

oncogenesis through anomalous alterations in histone
modifications, DNA methylation and noncoding RNA
expression levels [1]. Regulation of the epigenome is a
dynamic process and some pathogenic alterations in this
program can be reversed [2], making the epigenome an
attractive target for the treatment of malignancies. Epigenetic
readers are histone modifying enzymes that contain
specialized domains which recognize distinct covalent
alterations of the nucleosome and/or function as a scaffolding
platform for additional epigenetic regulators [3].
Bromodomain and extraterminal domain (BET) proteins,
including BRD2, BRD3, BRD4, and BRDT, are a family of
epigenetic readers containing highly conserved motifs that
bind acetylated chromatin and facilitate RNA polymerase 2-
dependent transcription initiation through recruitment of the
transcriptional elongation complex pTEFb [4-6]. BRD4
amplifies expression of genes already selected for expression
through preferential occupation of enhancers and super-
enhancers in cancer cells. BRD4 is distributed throughout the
genome and found adjacent to genes known to be involved in
B-cell lymphoma biology, notably MYC [7], BCL6, CD79B, PAX5
and IRF8 [8], providing the rationale for targeting BET proteins
in the treatment of B cell lymphomas. Successful development
of two BET protein inhibitors, JQ1 [9] and I-BET762 [10,11]
were initially reported in 2010, representing the first effacious
pharmacological targeting of an epigenetic reader. BET
bromodomain inhibitors have demonstrated antitumor effects
across a variety of hematologic malignancy tumor models,
through G1 cell-cycle arrest, apoptosis and senescence
[8,12-20]. Dysregulated cellular pathways resulting in
development of B-cell malignancies vary based on the
maturational stage of the transformed B-cell. Consequently,
effects of BET inhibition vary across B-cell malignancies,
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including DLBCL-ABC, DLBCL-GCB and mantle cell lymphoma
(MCL).

Pre-clinical studies using a panel of 56 different human
DLBCL and MCL models identified distinct groups of genes
targeted by BET inhibition. The first group, identified in both
the GCB and ABC DLBCL subtypes, includes myc and E2F-
dependent genes, members involved in B- cell receptor
signaling and the MYD88/toll ligand receptor (TLR) pathways
[8]. The second group included lineage-specific groups of
genes; IRF4, PIM1 and CCND2 found in the DLBCL-GCB subtype
[8] and NϜκΒ gene signatures found in the ABC subtype [20].
Inhibition of BET proteins in MCL tumor models has been
shown to result in down regulation of myc and cyclin-
dependent kinase 4/6, in addition to inhibition of nuclear RelA
levels and expression of NϜκΒ target genes [21]. In this study
we evaluated the pre-clinical activity of a novel bromodomain
inhibitor, PLX51107, in human B-cell lymphoma cell lines and
report data on the potential mechanisms of action as well as
on genetic features associated with sensitivity/resistance to
the compound.

Materials and Methods

Bromodomain inhibitor and human lymphoma
cell lines

The BRD inhibitor, PLX51107 was solubilized using 20.1 mg
in 4.67 ml of DMSO to develop a stock solution with a
concentration of 10 mm Fresh preparations of PLX51107 were
prepared on the day of each experiment. The cell lines used
for the studies presented in this report include DoHH2, DB
(DLBCL-GCB subtype); Ly3, U2932 (DLBCL-ABC subtype); and
Mino, GRANTA (MCL). Cells were grown and tested in RPMI
(Corning) with 10% FBS (Omega Scientific), 1% L-Glutamine
100X (Gibco) and 1% Penicillin-Streptomycin 100X (Corning).

Measurement of cell growth and survival
Cells were transferred from T75 culture flasks to 50 ml

tubes. Cell concentrations were determined with use of a Vi-
CELL cell viability analyzer (Beckman Coulter, Brea, CA) to
ensure viability of 85% or greater. Cells were diluted to a target
concentration ranging from 5-50,000 cells per well and plated
into 24 well plates. Each experiment was performed in
duplicate and additional samples were seeded for
determination of cell count control numbers for day 0 and day
5. Cells were incubated at 37°C for 24 hours. A day 1 control
cell count was then determined using a Z1 particle counter
(Beckman Coulter, Brea, CA). Each well was then treated with
serial dilutions of PLX51107, at a starting concentration of 10
μM, followed by serial 1:5 dilutions. The treated cells were
then incubated with drug at 37°C for 5 days. Cell counts were
obtained for all remaining wells on day 5. Generational
percent inhibition was determined through nonlinear
regression curve-fitting.

Cell cycle and apoptosis measurements
Treated cells were incubated at 37°C for 72 hours, harvested

by centrifugation and washed with 1X PBS. Cells were stained
with propidium iodide (PI), incubated at room temperature in
the dark and analyzed by fluorescence activated cell sorting
(FACS).

Cells were exposed to PLX51107 at their IC50 or DMSO for 3
days. Cells were then harvested by centrifugation, washed
with 1X PBS and stained with PI and fluorescein isothiocyanate
(FITC) using the Annexin V FITC Apoptosis Detection Kit (BD
Biosciences, San Jose, CA) according to the manufacturer’s
protocol and analyzed by FACS.

Measurement of cell senescence
Treated cells were incubated at 37°C for 7 days then

harvested by centrifugation and washed with 1X PBS.
Bafilomycin A was purchased from Millipore (Billerica, MA)
and solubilized in DMSO according to the package insert, for a
working solution concentration of 100 µM and added to
appropriate media for a final concentration of 1:1000. One ml
of this solution was added to each sample and incubated at
37°C for 60 minutes. C12FDG was purchased from Life
Technologies (Grand Island, NY) and dissolved in DMSO
according to the package insert for a stock solution of 2 mM.
C12FDG was added to each sample for a final concentration of
33 µM and incubated at 37°C for 60 minutes. Cells were
collected by centrifugation, washed twice with 1X PBS, re
suspended in 150 µL of 1X PBS and analyzed by FACS.

Protein assessments using western blot and
reverse phase protein array (RPPA) analyses

Cell cultures were exposed to DMSO or PLX51107 at their
respective IC50. After 4 and 24 hours, cells were collected by
centrifugation and lysed with RIPA buffer (Millipore–Upstate,
Temecula, CA) supplemented with a protease inhibitor
cocktail, 0.5 mM PMSF, and 0.2 mM Na3VO4. Prior to loading,
samples were adjusted to contain equivalent amounts of
protein, ranging from 10 to 20 μg per sample. Proteins were
separated in a 4-12% Tris glycine midi-gel SDS-PAGE (Life
Technologies, Grand Island, NY) and transferred to
nitrocellulose membranes with iBlot gel transfer (Life
Technologies, Grand Island, NY). Membranes were blotted
with antibodies from Cell Signaling Technologies (Danver, MA,
c-myc, p65, p-Iκβα, p-AKT, p-MEK 1/ 2, p-p38 MAPK and
GAPDH) and Sigma-Aldrich (St. Louis, MO; p-IRAK).

In order to more broadly assess the expression pattern of a
wide variety of potentially critical proteins within the entire B-
cell lymphoma cell line panel, each line was individually
pelleted from cultures treated with PLX51107 or DMSO vehicle
control were prepared. Cell cultures were exposed to
PLX51107 at their respective IC50 for 24 hours. The treated
cells were collected by centrifugation at 1,500 rpm, washed
twice with 1X PBS and re suspended in 150 µL of 1X PBS. Cell
suspensions were transferred to 1.5 mL microtubules and
centrifuged at 4,000 rpms for 5 minutes at 4°C. The
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supernatant was discarded and pellets underwent reverse
phase protein array analysis according to protocol guidelines at
MDAnderson.org.

Results

Antiproliferative activity of PLX51107 in vitro
A panel of 56 human B-cell lymphoma (BCL) cell lines,

including DLBCL-ABC subtype, DLBCL-GCB subtype and MCL
were evaluated for the antiproliferative activity of PLX51107.
Treatment of cell cultures using increasing concentrations of
drug allowed for determination of a subset of sensitive BCL cell
lines defined by an IC50 of 300 nm or less which is a
concentration that is feasible in the clinical setting. PLX51107
was active in a dose-dependent manner in all sensitive cell
lines. Consistent with previous reports, the antiproliferative
effects of PLX51107 did not vary significantly among the
different BCL subtypes [19]. The median IC50 values for the
sensitive DLBCL-GCB, DLBCL-ABC and MCL cell lines were 111
nm, 176 nm and 128 nm, respectively. Table 1 outlines the
characteristics of the cell lines selected for further evaluation.

Table 1 IC50 values* for patient-derived B cell lymphomas
treated with PLX-51107. *IC50 values were calculated using a
customized database generated at the Translational Oncology
Research Laboratory, Santa Monica, CA.

Cell line Histologic subtype PLX-51107 IC50 (μM)

DoHH2 DLBCL-GCB 0.111

Mino Mantle cell lymphoma 0.128

Ocl-Ly3 DLBCL-ABC 0.176

U2932 DLBCL-ABC 0.327

Granta Mantle cell lymphoma 1.05

DB DLBCL-GCB 2.04

Effects of PLX51107 on cell cycle arrest,
apoptosis and senescence across the panel of
human BCL cell lines

We exposed BCL cell lines in the panel to PLX51107 and
assessed them for cell cycle arrest, induction of apoptosis and
induction of senescence. When comparing effects of cell cycle
perturbation between PLX51107- and DMSO-treated cells, a
substantial increase in G1 arrest was observed in all 3 sensitive
BCL cell lines as compared to matched resistant histologic
counterparts (Figure 1). A marked increase in apoptosis was
observed in 2 of the 3 sensitive BCL cell lines; MCL (MINO) and
DLBCL-ABC (Ly3) subtype. Apoptosis was not increased
significantly in the sensitive DLBCL-GCB subtype (DoHH2) or
the matched resistant BCL cell lines (Figure 2), consistent with
prior studies [17]. Interestingly, while exposure of DoHH2 to
PLX51107 did not result in increased apoptosis, a substantial
increase in premature senescence was observed. The DLBCL-
ABC sensitive cell line (Ly3) and one of the three paired

resistant cell lines, U2932, also exhibited an increase in
premature senescence (Figure 3).

Figure 1 PLX51107 induces G1 cell cycle arrest in DLBCL-GCB
(DoHH2), DLBCL-ABC (Ly3) and MCL (MINO) human cell
lines. % cells in G0/G1in BCL treated with PLX51107 for 72
hours was compared with that in cells treated with DMSO.
Error bars are SEM of 3 independent experiments.

Figure 2 PLX51107 induces apoptosis in MCL (MINO) human
cell lines. % Annexin V positive cells treated with PLX51107
for 3 days in BCL was measured and compared with that in
cells treated with DMSO. Error bars are SEM of 3
independent experiments.
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Figure 3 PLX51107 induces senescence in human DLBL-GCB
(Dohh2) and DLBCL-ABC (Ly3) cell lines. % b-galactosidase
activity in BCL cells treated with PLX51107 for 7 days was
measured and compared with that in cells treated with
DMSO. Error bars are SEM of 3 independent experiments.

Proteomic analysis of PLX51107 sensitive and
resistant human BCL cell lines using reverse
phase protein arrays (RPPA)

To compare the differential effects on protein expression
induced by PLX51107 exposure among sensitive and resistant
BCL cell lines, we performed RPPA on BCL cell lines treated
with DMSO or PLX51107 at their respective IC50s. PLX51107
affected the expression of proteins in several critical cellular
pathways in the sensitive cell lines including: the cell cycle
regulatory programmed cell death, B-cell receptor (BCR)
signaling, and PI3K/AKT/mTOR pathways. Up regulated
proteins in the sensitive BCL cell lines were primarily
represented by proteins involved in apoptosis (that is p21,
PARP1), Notch signaling (RBM1), cell cycle regulation (RB,
cyclinD1) and DNA repair (ATM, MSH2); while down regulated
proteins were represented by BCR signaling (syk), apoptosis
(BCL2) and protein elongation (EEF2). Proteins affected by
PLX51107 in the resistant cell lines are primarily known to be
involved in drug resistance (PKCα, YB1). Phosphorylated PKCα
is a protein kinase that mediates resistance to tyrosine kinase
inhibitor (TKI) therapy in lung cancer [22] while YB1 has been
shown to bind to multi-drug resistance (mdr1) proteins and to
promote drug resistance in BCL [23]. Similar to findings of
previous pre-clinical studies of bromodomain inhibitors
[13,24,25], treatment with PLX51107 results in down
regulation of c-myc expression in a time-dependent manner
across the spectrum of sensitive BCL cell lines, irrespective of
underlying subtype, immunophenotype or MYC aberrations, as
assessed by immunoblotting (Figure 4a-4c). A decrease in c-
myc expression was observed in all three sensitive BCL cell
lines at 4 and 24 hours of exposure to PLX51107, with the

DLBCL-GCB and MCL cell line demonstrating near-complete
down regulation at the earlier time point.

Figure 4a Human BCL cell lines were treated with PLX51107
(300 µM) at the indicated time points. Total protein lysates
were loaded on a gel for western blot analysis using c-myc.

Two BCL cell lines, U2932 and GRANTA, deemed resistant by
IC50, also demonstrated decreased c-myc expression upon
exposure to PLX51107 at 4 and 24 hours. To further investigate
this observation, c-myc expression was assessed following
exposure of five additional resistant BCL cell lines (Karpass422,
RL, and SU-DHL-5 DLBCL-GCB; Ri-1 DLBCL-non-GCB, Jeko1-
MCL) to PLX51107 for 4 and 24 hours. Down regulation of c-
myc protein was confirmed in 3 of those 5 resistant cell lines
(Karpass422, RL and SU-DHL-5 (Figure 5)).

Effects of PLX51107 on the MAPK signaling
pathway in B-cell lymphoma models

The pro-survival mitogen-activated protein kinase (MAPK)
pathway, which is downstream of BCR signaling, has been
shown to play a role in lymphomagenesis of B-cell
malignancies through activation of highly oncogenic
transcription factors [26]. Previous data demonstrated that
myc induces Ras/Mapk signaling [27]. Given that
bromodomain inhibition results in decreased myc expression
and transcriptional programming, we hypothesized that
PLX51107 would disrupt MAPK signaling in a c-myc-mediated
manner. We next performed western blot analyses on
PLX51107 treated-BCL cell lines probed with activated
phosphorylated MAPK Erk 1/2. All sensitive BCL subtypes
demonstrated decreased p-MAPK Erk 1/2 expression, while no
corresponding reduction was observed in the matched
resistant cell lines (Figure 4b). Down regulation of MAPK
signaling correlated with c-myc down regulation in the
sensitive cell lines, while MAPK signaling was independent of
c-myc expression in the resistant cell lines.
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Figure 4b Human BCL cell lines were treated with PLX51107 (300 µM) at the indicated time points. Total protein lysates were
loaded on a gel for western blot analysis using p-MAPK Erk ½.

Effects of PLX51107 on the MyD88-dependent
TLR signaling and NFκΒ pathways in B-cell
lymphoma models

Previous data have supported an impact of bromodomain
inhibition on the TLR pathway in DLBCL [17]; however the
effect in other BCL histologies, in particular MCL, is largely
unknown. We evaluated the effect of PLX51107 on the TLR
pathway through immunoblot assays probed with activated
phosphorylated IRAK, a signaling intermediary of the MYD88-
dependent pathway. Consistent with prior data, PLX51107
demonstrated an inhibitory effect on the TLR pathway in
sensitive DLBCL cell lines (DoHH2, Ly3), irrespective of immuno
phenotype, while the corresponding resistant cell lines were
unaffected. Of note, the TLR pathway of the sensitive MCL cell
line (MINO) was also negatively regulated by PLX51107, which
has not been previously demonstrated (Figure 4c).

The importance of the pro-survival NFκΒ pathway varies
among different BCL histologies. In the DLBCL-ABC subtype,
NFκΒ signaling is commonly constitutively activated; while
DLBCL-GCB subtype generally has lower expression of NFκB
target genes [28]. The oncogenic drivers of MCL are most
commonly overexpression of the cyclin D1 gene [29] and to a
lesser extent, Notch1 signaling [30]; while the role of the NFκΒ
pathway is not well established. The constitutive activation of

NFκΒ signaling observed in DLBCL-ABC is driven by somatic
mutations in various genes, including CARD11, CD79 [31,32] or
MYD88 [33]. Previous studies investigating the impact of
bromodomain inhibition on the NFκΒ pathway in BCL have
demonstrated negative regulation in DLBCL-ABC [17,20] and -
GCB subtypes [17], while the effect on MCL is less clear. To
investigate the effect of PLX51107 on the NFκΒ signaling
pathway in BCL, we performed western blot analyses using
antibodies directed against phosphorylated IκΒα (p-IκΒα) that
is a cytosolic protein responsible for sequestering NFκΒ in an
inactive state in the cytosol. Upon phosphorylation,
translocation of NFκΒ to the nucleus occurs, followed by
transcription of pro-survival genes [34]. In contrast to prior
studies [28], expression of p-IκΒα was unaffected following 4
or 24 hours of exposure to PLX51107 in the sensitive DLBCL-
ABC cell line (Figure 4c). Similar observations were seen in the
sensitive MCL cell line. Interestingly, DoHH2, the DLBCL-GCB
subtype, demonstrated a reduction in p-IκΒα after 4 and 24
hours of exposure to PLX51107. These data lend additional
support that the anti-proliferative effects of PLX51107 are
mediated by subtype-specific pathways.
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Figure 4c Human BCL cell lines were treated with PLX51107
(300 µM) at the indicated time points. Total protein lysates
were loaded on a gel for western blot analysis using p-IRAK
and p-IκΒα.

Figure 5 Resistant human BCL cell lines were treated with
PLX51107 (300 µM) at the indicated time points. Total
protein lysates were loaded on a gel for western blot
analysis using c-myc antibody.

Discussion
In this study, we evaluated the in vitro efficacy of PLX51107

in a diverse panel of 56 human B-cell lymphoma cell lines and
explored the potential underlying mechanisms of its anti-
tumor activity. Our data shows that (i) PLX51107 has in vitro
antiproliferative activity; (ii) PLX51107 displays lineage-specific
anti-tumor effects and (iii) PLX51107 down regulates MYC,
NFκB and MYD88-dependent TLR pathways in a lineage-
specific pattern. PLX51107 resulted in antiproliferative effects
at clinically achievable concentrations across a heterogeneous
spectrum of B cell lymphomas, including DLBCL- GCB and ABC
as well as MCL cell lines. In accordance with previous findings,

PLX51107 induced apoptosis in DLBCL-ABC subtype [17] and
MCL [21], while DLBCL-GCB predominantly displayed a
senescence phenotype. At this point, our data reveal no clear
known underlying predictive biomarker that correlates with
these differential mechanistic findings.

It is well established that myc aberrations may contribute to
oncogenesis in several hematologic malignancies and has been
a challenging therapeutic target. Initial studies involving
bromodomain inhibitors demonstrated that down regulation
of myc and myc-target genes was an important mediator of
their anti-proliferative effects in BCL [35]. However, more
recent studies suggest bromodomain inhibition may have
lineage specific anti-tumor effects beyond the global effect of
c-myc attenuation. Consistent with previous bromodomain
inhibitors, PLX51107 induced down regulation of the myc
transcriptional program as well as almost complete
attenuation of c-myc expression in all sensitive B cell
lymphoma cell lines. Interestingly, treatment with PLX51107
resulted in down regulation of myc in a subset of resistant BCL
cell lines including U2932 (DLBCL-ABC) and GRANTA (MCL),
each with wild-type myc. This finding was further confirmed in
DLBCL-GCB (SU-DHL-5, Karpass422 and RL).

Despite the decrease in c-myc expression in these resistant
BCL cell lines, anti-proliferative effects were not observed
following exposure to PLX51107. RPPA data is notable for the
up regulation of Notch signaling in the PLX51107-treated
resistant BCL cell lines, suggesting alterations in Notch
signaling may explain this paradoxic finding. Notch1 has been
shown to mimic the oncogenic functions of EBNA2, a viral
protein that plays an important lymphoma genic role in EBV-
positive BL [36] that includes B-cell immortalization and the
ability to activate transcription of a number of cellular genes.
Aberrant Notch signaling has been linked to B-cell
malignancies and has been shown to impact myc activity
[37-40]. These data suggest that notch signaling may be
responsible for the resistance phenotype in BCL cell lines
showing c-myc down regulation, while that of sensitive BCL
cell lines is mediated through previously described epigenetic
modifications [41]. This finding provides further support that
c-myc down regulation is not the sole mediator of the
antiproliferative effects of bromodomain inhibitors, and
suggests that the combination of PLX51107 with a Notch1
inhibitor may result in synergistic antiproliferative effects and
increased sensitivity among BCL cell lines.

While BRD4 inhibition resulted in decreased expression of p-
IRAK, in all sensitive BCL cell lines, subsequent inhibition of the
NFκB pathway was observed only in the DLBCL-GCB subtype.
This finding contrasts with other bromodomain inhibitors that
induced down regulation of the NFκB pathway in DLBCL-ABC
cell lines [8,17]. This may be explained by the presence of an
underlying mutation(s) in CARD11 and/or CD79 that would
promote constitutive activation of the NFκΒ pathway
independent of the effect of BRD4 inhibition on the MYD88-
dependent pathway. Interestingly, a similar pattern to DLBCL-
ABC was observed in the MCL cell line, despite lack of an
established lymphoma genic role of the NFκΒ pathway in MCL.
PLX51107 targets the MYD88-dependent pathway and
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downstream signaling of NFκΒ in the DLBCL-GCB subtype,
which may be explained by the low frequency of NFκΒ
activating mutations in GCB subtype.

Anti-tumor effects of BRD4 inhibitors are not well
characterized in MCL. PLX51107 demonstrates anti-
proliferative effects in the sensitive MCL cell line characterized
by a robust apoptotic phenotype, near complete attenuation
of MYC expression and down regulation of MAPK signaling this
suggests MYC may play an important role in the pathogenesis
of a subset of MCL. Previous data has demonstrated MYC
overexpression in approximately one third of patients with
MCL [42] and MYC expression has been found to be an
independent risk factor for chemotherapy resistance and poor
clinical outcome [43,44]. Novel treatment strategies are clearly
needed for these patients. Dai et al. have recently
demonstrated MYC is regulated by MALT1, a component of the
signaling intermediary complex between the BCR and NFκB
pathway, in a subset of MCL cell lines [45]. Furthermore,
interference of MALT1 in this subset of MCL results in
cytotoxicity. These findings suggest future studies should
explore the effects of PLX51107 exposure on MALT1 in MCL.
Additionally, this data suggests novel combinations
incorporating PLX51107 should be explored in MCL,
particularly in the subset characterized by MYC
overexpression.

Our data support multiple potential mechanisms in
mediating resistance to PLX51107 in BCL cell lines. The protein
(RPPA) data demonstrated that treatment with PLX51107
resulted in an attenuated down regulation of proteins involved
in promoting cell cycle progression and programmed cell death
in resistant as compared to sensitive BCL cell lines.
Additionally, p-PKCα expression, which is linked to TKI
resistance in lung cancer cell lines, was down regulated after
exposure to PLX51107 in resistant BCL cell culture, suggesting
it may also play a role in mediating resistance to PLX51107.
This presents the possibility that combining PLX51107 with
pharmacologic inhibition of PKCα may induce sensitivity of
resistant BCL cell lines to BRD4 inhibition and this combination
should now be evaluated in preclinical models. Lastly,
treatment of resistance BCL cell lines with PLX51107 resulted
in up regulation of YB1, a protein that binds to mdr1, an ATP-
dependent drug efflux pump that contributes to drug
resistance in a variety of malignancies. Previous studies have
shown Mdr1 promotes drug resistance in BCL and
furthermore, pre-treatment with a MAPK inhibitor prevents
nuclear translocation of YB1 and expression of mdr1 [23].
These findings suggest that combination treatment with
PLX51107 and a MAPK inhibitor may also result in increased
sensitivity of BCL to PLX51107.

Conclusion
Taken together, the results of this study provide further

support that PLX51107 is a promising new agent for the
treatment of a spectrum of B-cell lymphomas. There is clear
antiproliferative activity exhibited by the drug in three
separate BCL subtypes; including DLBCL-ABC and GCB and
MCL. Our data are consistent with the fact that the primary

antiproliferative effects induced by PLX51107 vary based on
the underlying maturational stage of the BCL. Down regulation
of c-myc expression is a universal effect of PLX51107,
irrespective of underlying histology or response, and may be
mediated through lineage-specific mechanism. Novel signaling
pathways are affected across PLX51107-treated B-cell
malignancies including the MYD88-dependent TLR pathway.
Finally, the data presented here provide support for additional
investigation of PLX51107 in combination with targeted
therapies in B-cell lymphomas.
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