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ABSTRACT

New therapeutic approaches are needed to improve patient outcomes. Tra-
ditional pyrimidine antimetabolic chemotherapy agents like 5-FU and cape-
citabine face challenges of resistance, toxicity, and variability in patient re-
sponse. CLX-155A, a novel oral prodrug, aims to enhance chemotherapy
efficacy by combining 5-fluorouracil (5-FU) and valproic acid (VPA) to uti-
lize synergistic mechanisms. This preclinical study addresses the research
question: What is CLX-155A's preclinical activity in nude mouse models of
triple-negative breast cancer (TNBC)2

This study assesses the anticancer efficacy of CLX-155A in TNBC nude xen-
ograft mouse models, focusing on tumor growth inhibition and its potential
effects when combined with paclitaxel. Mice inoculated with cancer cells
were treated with CLX-155A at 1000 mg/kg/D either as monotherapy or
in combination with paclitaxel at 15mg/kg daily. The study utilized compar-
isons with vehicle and capecitabine at 1000 mg/kg/D. The primary end-
point was tumor growth rate (%). Secondary assessments included survival
and weight loss.

CLX-155A displayed significant antitumor activity in a TNBC model. The two
CLX-155A groups (CLX-155A at 1000 mg/kg and CLX-155A at 1000
mg/kg + paclitaxel at 15 mg/kg) showed a significant effect (p<0.001)
versus the vehicle control. At equal dosages to capecitabine, CLX-155A
showed similar effects. It was numerically superior compared to capecita-
bine at equal dosages, both alone and in combination with paclitaxel. Fur-
ther, CLX-155A as monotherapy showed similar effects to capecitabine with
paclitaxel at 15mg/kg daily.

Overall, CLX-155A exhibits promising preclinical efficacy in CRC and TNBC
models. Due to its dual-action mechanism, it may offer potential advantages
over existing therapies. Additional studies are warranted to explore its clin-
ical potential further and optimize dosing strategies.

Keywords: Capecitabine, CLX-155A, 5-FU, Nude mouse model, Triple-neg-
ative breast cancer, Valproic acid
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Introduction

The interference of DNA and RNA synthesis, vital for cell
replication and survival, are key mechanisms for pyrimi-
dine analogs in cancer treatment.! 5-fluorouracil (5-FU)
is a commonly utilized intravenous (IV) chemotherapeutic
drug, demonstrating effectiveness in the treatment of
solid tumors, such as colorectal and breast cancers.?2 By
mimicking the pyrimidine nucleotide uracil, 5-FU inhibits
thymidylate synthase and incorporates itself into DNA
and RNA, disrupting their normal function and inducing
cell death.34 While effective, continuous infusion of 5-FU
is required to maintain therapeutic levels due to the oc-
currence of severe side effects, such as myelosuppression,
mucositis, and cardiotoxicity.’-5 Resistance issues and
drug availability caused by supply, demand, and manu-
facturing issues further restrict the effectiveness of 5-
FU.26

Overcoming these limitations, researchers created cape-
citabine, an oral prodrug of 5-FU. The development of-
fers a more convenient and potentially less toxic alterna-
tive to the intravenous administration of 5-FU since cape-
citabine undergoes enzymatic conversion to 5-FU in both
the liver and tumor tissues.”®# Oral administration offers
increased flexibility in dosing schedules and has the po-
tential to enhance patient compliance.8 However, cape-
citabine possesses challenges, including patient metabo-
lism variability, reliance on liver function for activation,
and notable toxicities in the gastrointestinal and derma-
tological systems, such as diarrhea and hand-foot syn-
drome.? The occurrence of these side effects often re-
quires reducing the dosage and temporarily halting
treatment, which can potentially compromise the effec-
tiveness of the therapy.?

Unmet needs in cancer therapy, specifically triple-nega-
tive breast cancer (TNBC), involve addressing drug re-
sistance, minimizing toxicity, and enhancing patient com-
pliance.’® Drug resistance development in cancer treat-
ment poses a significant obstacle, as treatment failure can
arise from cancer cells employing mechanisms to evade
chemotherapy.1.'2 Furthermore, the use of specific chem-
otherapeutic agents can be restricted due to their associ-
ated toxicity, especially in patients with comorbidities or
advanced age.'3 Enhancing patient compliance is equally

5'-DFCR

as complicated as inconvenient dosing regimens may re-
sult in suboptimal adherence to treatment protocols.'®

Within the current TNBC landscape, a variety of pharma-
ceutical agents are used, including alkylating agents, an-
timetabolites, taxanes, and biologics. This variety of
treatment options is due to the poor prognosis of this type
of cancer, with multiple agents being quite common.'4
Within the NCCN guidelines for TNBC to date, capecita-
bine is part of the standard regimen, alongside pembroli-
zumab and olaparib, despite its side effect profile.'s

The existing gaps emphasize the need for innovative
therapeutic strategies to improve effectiveness and mini-
mize adverse effects. For 5-FU, unmet needs include en-
suring a consistent drug supply, addressing resistance
concerns, and exploring alternative delivery methods to
simulate continuous infusion.'¢17 The needs for capecita-
bine include consistent drug levels and the limiting of gas-
trointestinal and liver effects, hand and foot syndrome
issues (50% of patients), and dose adjustments in patients
with hepatic or renal disease as well as in older pa-
tients,18-20

CLX-155 offers a groundbreaking solution to meet these
unmet needs by introducing a novel prodrug that com-
bines 5-FU with caprylic acid. Rather than metabolize in
the liver, it is specifically designed to undergo metabolism
in the intestinal wall.2.22 The addition of caprylic acid is
rationalized by its antibacterial, antifungal, anti-inflam-
matory, and digestive health capabilities?2-27 and enhan
ces the effects of 5-FU through various established anti-
cancer mechanisms, which include inducing inhibiting cell
proliferation, reducing the viability of cancer cells, mod-
ulating gene expression, and apoptosis.28 The combina-
tion offers the potential for achieving a more consistent
pharmacokinetic profile and minimizing toxicity.2?

CLX-155A integrates valproic acid (Figure 1), an inhibitor
of histone deacetylase (HDAC), to further augment the
anticancer activity through the modulation of epigenet-
ics.30 By showecasing its capability to trigger apoptosis,
inhibit cell proliferation, and modulate gene expression,
Valproic acid (VPA) proves to be a valuable addition to
cancer therapy.30-34

Valproic Acid

Figure 1: CLX-155A is a prodrug converted by the intestinal esterases to valproic acid and 5'-DFCR, precursor to 5-FU.

© 2025 European Society of Medicine 2



The role of HDAC inhibitors, such as VPA, in cancer ther-
apy is of great significance as they influence the acety-
lation status of histones, leading to changes in gene ex-
pression and the promotion of cancer cell death.35 CLX-
155A, the combination of 5-FU and VPA, aims to improve
treatment outcomes in TNBC by harnessing these syner-
gistic effects.

Accordingly, this study addresses the following research
questions: 1) What is the anticancer activity of CLX-155A
in preclinical models of TNBC? and 2) How do the effects
of CLX-155A compare to existing treatments, such as
capecitabine?

Through a thorough assessment, this study seeks to estab-
lish the preclinical basis for the potential clinical utilization
of CLX-155A in the TNBC setting. The paper structure first
presents the methods used in the preclinical evaluation of
CLX-155A, including the design of xenograft models in
nude mice, schedule, dosing regimens, assessments, and
analysis. Next, the results section details tumor growth in-
hibition and toxicity assessment findings. Finally, the

discussion considers the implications of these results, com-
paring them with relevant literature and exploring the
potential mechanisms underlying the observed efficacy of
CLX-155A and the role of VPA.

Methods

STUDY DESIGN

The study design drew guidance from works by Pulaski
and Ostrand-Rosenberg (2001) and Contreras-Zérate
and collaborators (2017).3637 1t utilized female FoxN1
athymic nude mice obtained from Vivo Bio Tech (Hyder-
abad, India). The evaluation involved five groups (Figure
2), with ten mice per group (n=10/group). All animal
care and use procedures were reviewed and approved
by the Institutional Animal Care and Use Committee
(IAEC/JDC/2017-120) prior to the start of the study. The
study followed the guidelines outlined in the 8th Edition,
2010, of the Guide for the Care and Use of Laboratory
Animals, ensuring proper animal care and use. The ex-
perimentation facility is accredited by the Association for
Assessment and Accreditation of Laboratory Animal Care
International (AAALAC).

Body weight, Clinical signs, Tumor volume measurements & Mortality

DAY

FoxN1nu/nu
-10

Female mice

Day 0 Tumor volume

MDA-MB-231 120-158 mm?

5 millioncells Mice

s.c. injection randomized
5 groups

n =10/group

l Tumor V_ume

0

DAY
7
TREATMENT / DOSING
Group Treatment Doss Dosing Regimen
mg/keg
| Vehicle control 0 oral Once daily for 8 days
) Capecitabine 1000 oral Once daily for 8 days
] CLX-155A 1000 oral Once daily for 8 days
Capecitabine | 1000 oral Once daily for 8 days
v + + + +
Paclitaxel 15 Lv. Once onday0, 3and 6
CIX-1554 1000 oral Once daily for 8 days
v + + + +
Paclitaxel 15 Lv. Once on day0, 3and 6

Figure 2: Study Schema for the MDA-MB-231 Triple Negative Breast Cancer Xenograft Model.

ANIMALS AND HANDLING

For one week, all animals resided within individually ven-
tilated cages in groups of five in a dedicated rodent
quarantine room within an immunocompromised facility.
Investigators monitored the animals daily during this time
for any clinical signs of disease. To acclimate to the ex-
perimental condition, healthy animals transitioned to an
experimental room for seven days following the comple-
tion of the quarantine period.

The conditions in which the animals resided included: 12-
hour light/dark cycle, barrier (quarantine) conditions,
and continuously monitored temperature and humidity-
regulated aseptic and access-controlled environment
(target ranges: temperature 22 * 2°C; relative humidity
60 t 4%; and 60 air changes per hour).

Investigators routinely monitored the entire facility to
detect any airborne infections. Animals had an auto-
claved commercial diet (Nutrilab Rodent Feed, cylindri-
cal-shaped pellets) and free access to autoclaved water.

CANCER CELL LINES AND INOCULATION

The TNBC study utilized the human cell line MDA-MB-231,
obtained from the American Type Culture Collection
(ATCC), Manassas, Virginia, USA. The culture media used
to grow the MDA-MB-231 cell line consisted of McCoy's
5a medium supplemented with 10% fetal bovine serum
(FBS) and 1% penicillin-streptomycin. Investigators har-
vested cells by trypsinization at 70-80% confluence and
then re-suspended cells in a serum-free medium prior to
animal inoculation. Investigators implanted the MDA-MB-
231 cells (5 million cells/site) subcutaneously in the dorsal
right flank. Injections contained viable MDA-MB-231 cells
in serum-free medium at a concentration of 5 X 104/100
pL mixed with an equal volume of Matrigel (1:1 ratio) for
implanting at the subcutaneous site per mouse. Each injec-
tion consisted of 200 pL per site using a 1 mL BD syringe
attached to a 23-gauge needle. Investigators measured
the size of the xenografts approximately ten days after
cell injection and once the xenografts became palpable.
Investigators randomized animals into five groups (N =
10 per group). On Day 0, the tumor volume ranged from
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120 to 158 mm3.

PREPARATION OF EXPERIMENTAL TREATMENTS

The administration of all compound formulations occurred
within one hour of preparation. CLX-155A formulations
consisted of CLX-155A at 100 mg/mL in 0.5% w/v hy-
droxypropyl methylcellulose (HPMC E15) in water con-
taining 0.5% v/v Polysorbate 80. Investigators prepared
the capecitabine 1000 mg /kg dose in 0.5% w/v hydrox-
ypropyl methylcellulose (HPMC E15) in 40 mM citrate
buffer, pH 6.0 in 0.2 um filtered water vehicle for a
capecitabine dose concentration of 100 mg/mL and a
dose volume of 10 mL/kg. For the TNBC study, investiga-
tors diluted freshly on the day of dosing with 0.9% so-
dium chloride injection pre-formulated solution for injec-
tion 6 mg/mL paclitaxel (Intaxel®, Intas, India) to achieve
the final concentration of 1.5 mg/mL to deliver a dose of
15 mg/kg/mouse intravenously at a dose volume of 10
mL/kg via an in-line filter (0.22 microns) unit.

TREATMENT GROUPS AND EXPERIMENTAL PROCEDURES
For the triple-negative study, treatments occurred over ei-
ght days (Days 0-7). Group 1 was the vehicle control.
Groups 2 and 3 were capecitabine and CLX-155A, both
dosed at 1000 mg/kg daily, respectively, on Days 0-7.
Groups 4 and 5 were capecitabine and CLX-155A, both
dosed at 1000 mg/kg QD and with paclitaxel at 15 mg/
kg daily, respectively. Paclitaxel dosing occurred on
Days 1, 3, and 6.

MEASUREMENTS AND ASSESSMENTS

The study team conducted mortality checks daily. Investi-
gators inspected animals daily for tumors for necrosis, ul-
ceration, wounds, and scars, as well as visible clinical
signs (e.g., illness and behavioral changes) throughout the

(Treatment TV, — Treatment TV i;a)

study. On the first day of treatment and three times
weekly, the study team recorded animal body weights.
The presence of body weight loss aided in the evaluation
of treatment toxicity.

The study team recorded MDA-MB-231 tumor growth on
Days 0, 3,6, 9,12, 15,18, 21, and 24. The study team
measured tumor length and width with a digital Vernier
caliper. The following calculation was used to calculate
tumor volume: tumor length X (tumor width)2 X 0.52. To
calculate tumor growth inhibition, tumor volume on a
given day was compared to the initial measurement. If
animals exhibited clinical signs of severe toxicity (e.g.,
>20% decrease in body weight from pre-test level,
>15% decrease in body weight in a day, or tumor vol-
umes exceeding 2000 mm3), investigators stopped treat-
ment and humanely sacrificed the affected animal.

ANALYSIS AND STATISTICS

Investigators used Prism 5.0 for all statistical calculations.
The study team evaluated the primary endpoint, tumor
volume, utilizing a two-way ANOVA followed by Bonfer-
roni's multiple comparison tests, with a p-value <0.05
compared to sham considered significant. These investi-
gators calculated the percent of tumor growth inhibition
utilizing the equation below.

The study team used the ratio between the tumor volume
on the day of measurements and tumor volume on the first
day of drug treatment to calculate tumor growth rate.
The definition for a complete response was a tumor with
a volume less than 25 mm3 for three consecutive meas-
urements. In contrast, a partial response indicates a tumor
decreased to less than 50% of its initial volume for three
consecutive measurements. The study investigators re-
ported the results as standard deviation.

%TGI = |1 —

x 100

(Control TVgiya — Control TV iiiial)

Where TGl is Tumor Growth Inhibition and TV is tumor volume.

Results

The study evaluated CLX-155A's activity in a TNBC xen-
ograft model using MDA-MB-231 cells in nude mice. It
involved fifty mice divided over five groups, each receiv-
ing different treatments, including vehicle control, Capeci-
tabine, CLX-155A, and combinations with paclitaxel.
Fifty-four animals completed the study treatment: six ex-
pired in the CLX-155A and paclitaxel group. Only twelve
remained over the twenty-five days involving treatment
and follow-up, with five in the capecitabine group, three
in the CLX-155A group, and two in each combination gro-

up.

CLX-155A demonstrated a significant effect versus sham
(p<0.001) on % TGl as both monotherapy and in combi-
nation with paclitaxel (Figure 3). All treatment groups
showed statistically significant tumor reduction compared
to the vehicle control (p<0.001, Days 3 and 6), indicating
that all treatments effectively inhibit tumor growth in
TNBC models. The combination of CLX-155A with pacli-
taxel exhibited enhanced anticancer activity compared
to CLX-155A alone when compared to the vehicle, sug-
gesting a synergistic effect.

© 2025 European Society of Medicine 4
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Figure 3: Antitumor Activity of CLX-155A and capecitabine at 1000 mg/kg as monotherapy and in Combination with
Paclitaxel at 15 mg/kg as Compared with Vehicle in MDA-MB-231 Triple Negative Breast Cancer Xenograft Model.
Data representations are as average  SEM. p < 0.05. ** p < 0.01, *** p<0.001, ****p<0.0001.

When compared with capecitabine, CLX-155A showed
numerically higher % TGI activity versus sham on Day 9,
both as monotherapy and in combination with paclitaxel
(Figure 3). At this time point, CLX-155A monotherapy %
TGl appeared equivalent to that of capecitabine and
paclitaxel.

*k%k

Body Weight ()

184

16 T T I

The study also observed changes in body weight across
different treatment groups (Figure 4). All treatment
groups showed reduced weights at Days 6 (range 3%-
8%) and 9 (range 13% to 22%) (p<0.001). The CLX-
155A groups presented with -5 = 1% and -22 + 2%
change in body weight on Days é and 9, respectively,
then capecitabine with -3 £ 1% and -15 £ 2% on Days
6 and 9 (NS).

0 3 6 9

T T T 1
15 18 21 24

Days post treatment initiation

Vehicle
Capecitabine

-
-
-~ CLX-155A
-

Capecitabine + Paclitaxel
—— CLX-155A + Paclitaxel

Figure 4: Bodyweight Changes for CLX-155A and Capecitabine Treatment at 1000 mg/kg/day as Monotherapy or
Combined with Paclitaxel at 15 mg/kg/day. Data representations are as average + SEM. p < 0.05. ** p < 0.01, ***

p<0.001, ****¥5,<0.0001.
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A secondary area of interest was the effect on weight
changes. The percentage change findings in body weight
during and after treatment reflected insights into the an-
imals' general health and treatments' potential toxicities.
Treatments showed significant effects on weight versus
vehicle (p<0.001) as soon as Day 6 (Figure 4) with CLX-
155A monotherapy at 24 * 0.3 grams vs vehicle control
at 26 = 0.3 grams. The change in body weight in the
TNBC study patterned treatment over the nine days.
These effects either leveled off or reverted toward base-
line during the follow-up period, reinforcing the effect of
dose and schedule on this effect. CLX-155A (mono and
combination therapy) showed the most pronounced effect
numerically compared with those with capecitabine (NS),
which was consistent with the study design since it set sta-
tistical power versus vehicle.

Another observation involved mortality. Again, while this
finding was not a primary assessment of this study, nota-
ble differences existed. During the 25-day experiment,
mortality occurred in all experimental groups, ranging
from 50% to 80% mortality (Figure 5). Interestingly, all
treatment groups in the TNBC study displayed similar
weight loss reductions and mortality as well as significant
mortality, where the drug doses were 1000 mg/kg/day.
The highest mortality occurred with CLX-155A and cape-
citabine in combination with paclitaxel, with eight animals
in each group expiring. Monotherapy with CLX-155A
fared slightly better, with seven deaths. Capecitabine
showed less mortality than CLX-155A; however, five an-
imals treated with this agent expired during the study.

Percent Survival proportions

100 d
80+ -
©
2
>
5 60+
wv
- ]
3
et 40 == Vehicle Control
g =i= Capecitabine
=i= CLX-155A .
2071 - Capecitabine + Paclitaxel
=i= CLX-155A + Paclitaxel
c L] L] L] L] L]
0 5 10 15 20 25

Days

Figure 5: Percent Survival Proportions for CLX-155A and Capecitabine Treatment at 1000 mg/kg/day as Monotherapy

or Combined with Paclitaxel at 15 mg/kg/day.

Discussion

In this current research, the TNBC study addressed activity
based on seven days of treatment at 1000 mg/kg/day
as monotherapy or combined with paclitaxel at 15
mg/kg/day. This study's findings addressed this research
question of CLX-155A's antitumor activity in the nude
mouse xenograft model of TNBC. It found differences
versus vehicle in % TGl at Day 6 (101% TGI for CLX-
155A, 140% TGI for CLX-155A + paclitaxel) and 9
(143% TGI for CLX-155A, 115% TGl for CLX-155A +
paclitaxel) during treatment (p<0.001) and no tumor re-
growth out to Day 25 in follow-up. It also observed nu-
merically improved % TGl changes versus capecitabine
(alone and in combination), with monotherapy appearing
similar to that of capecitabine with paclitaxel. Further, the
twice daily administration and at higher doses led to
more consistent % TGl effects across animals tested.

This work's findings appear consistent with preclinical
studies that have further supported capecitabine's use in
TNBC. For example, a study investigating the combination

of Weel inhibitor AZD1775 and capecitabine in TNBC
patient-derived xenograft (PDX) models found that the
combination significantly inhibited tumor growth com-
pared to either agent alone, suggesting a synergistic ef-
fect.38 Another study evaluated the effects of anti-PD-1
antibody therapy in TNBC PDX models, with some models
also receiving capecitabine.3? It found varying responses,
with some PDX models showing significant tumor reduction
and increased survival when treated with the combina-
tion.40

This study found comparable levels of mortality between
groups given capecitabine and paclitaxel versus groups
given CLX-155A and paclitaxel. Studies have tied cape-
citabine's impact on mortality to higher doses due to tox-
icity.41-43 Additionally, Liu et al. highlighted that capecit-
abine maintenance therapy at doses of 1,000 mg/m?
twice daily (approximately 54.05 mg/kg/day) in naso-
pharyngeal carcinoma models resulted in manageable
toxic effects but also noted instances of progression to
death.44 Midgley and Kerr (2008) discussed the challe-
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nges of determining the optimal dose of capecitabine to
balance efficacy and safety, noting that high doses, such
as 1,250 mg/m?2 twice daily (approximately 67.57
mg/kg/day), can lead to significant toxicity and mortal-
ity.44 Reichardt et al. also reported increased mortality
at doses of 1,250 mg/m?2 twice daily (approximately
67.57 mg/kg/day) in metastatic breast cancer models.42
Zielinski et al. further confirmed that doses of 1,000-
1,250 mg/m?2 twice daily (approximately 54.05-67.57
mg/kg/day) could result in significant toxicity and in-
creased mortality.43 Furthermore, studies involving combi-
nation therapy with paclitaxel have shown that while the
combination can enhance antitumor efficacy, it can also
contribute to increased toxicity and mortality at higher
doses, such as 1,250 mg/m?2 of capecitabine combined
with standard doses of paclitaxel.4245

As seen in this study, body weight reductions occurred an
d are not uncommon in preclinical animal cancer studies.
Numerous preclinical studies report capecitabine to cause
weight loss.414446 The drug's gastrointestinal toxicity can
reduce food intake, thus causing weight loss.? In a study
by Ishikawa et al., it was observed that animals treated
with capecitabine experienced notable weight loss, par-
ticularly at higher doses.4¢ Researchers noted that higher
doses lead to more pronounced weight loss.4144 Notably,
these findings on weight loss and mortality highlight the
need to minimize adverse effects while maximizing the
therapeutic benefits by employing precise dose manage-
ment in preclinical studies.

Differences between capecitabine and CLX-155A may
be due to the presence of VPA in CLX-155A, which pro-
vides additional insight into its activity in these models.
Intestinal enzymes cleave the prodrug, leading to the for-
mation of the active compound VPA and the 5-FU precur-
sor, 5'-DFCR (Figure 1). VPA, primarily recognized as an
anticonvulsant and mood stabilizer, inhibits voltage-gat-
ed sodium and calcium channels and enhances GABAer-
gic neurotransmission. It also exhibits other properties,
such as histone deacetylase inhibition, which can induce
changes in gene expression to promote cell cycle arrest,
differentiation, and apoptosis. Additionally, VPA can
cause cell cycle arrest, induce apoptosis, and exert anti-
angiogenic effects.22.26,27,47-52 VPA enhances the efficacy
of other anticancer treatments, including chemo and radi-
otherapy, through its ability to sensitize cancer cells to
these treatments.4” Additionally, VPA shows activity in
multiple animal cancer models, including bladder,53 pan-
creatic,> glioma,>! and breast cancer.55 VPA potentiates
capecitabine's anticancer activity via thymidine phos-
phorylase expression induction in the breast cancer
model by Terranova-Barberio et al.5>

Due to the 1000 mg/kg/day dose, weight loss appears
to be an issue that aligns with the findings in a CRC study
the investigators also conducted.’¢ Comparing the two
studies, the TNBC evaluation appeared to have higher
animal mortality rates than the CRC study, with the high-
est mortality rate in the combination groups. Dose, com-
bination therapy, disease, and schedule may contribute
to these observations.

To date, vorinostat, romidepsin, belinostat, and pano-
binostat are the only US Food and Drug Administration-
approved HDAC inhibitors for the treatment of hemato

logical malignancies.5” Studies show limited success with
HDAC-inhibitor in treating solid tumors despite their pos-
itive experience in hematological malignancies.585° Con-
versely, several studies suggest that HDAC inhibitors,
when combined with another agent, can produce addi-
tional antitumor activity. For example, in a mouse tumor
model using syngeneic mice, the co-administration of a
low dose of trichostatin-A, a HDAC inhibitor, along with
anti-PD-L1, resulted in enhanced tumor reduction and ex-
tended survival in mice with tumors, surpassing the effects
observed with either treatment alone.®® In a separate
study involving xenograft models utilizing cell lines from
various solid tumor lineages, the combination of
paclitaxel with either clinostat or ACY-241, both HDAC
inhibitors, exhibited enhanced cell proliferation inh ibition
and increased cell death in comparison to the indiv idual
agents alone.®’

HDAC inhibitors have demonstrated the potential for clin-
ical applications in recent research in gliomas,*8 pancre-
atic cancer, 62 and breast cancer.¢3 Investigators have in-
itiated multiple clinical studies in solid tfumors, advanced
solid tumors including (NCT01552434),64 glioblastoma
(NCT00302159),%5 head and neck cancer,®¢ and acute
myeloid leukemia or myelodysplastic syndromes (NCTOO-
075010).¢7

Like all research, while this study provides valuable in-
sights, it is important to recognize its limitations. Notable
is the use of the MDA-MB-231 TNBC xenograft model in
FoxN1 athymic nude mice. While xenograft models pro-
vide valuable insights into antitumor efficacy, they have
limitations due to the absence of an intact immune system.
The lack of immune responses in these models may not
fully capture the intricate interactions between the im-
mune system and the tumor microenvironment observed in
human subjects. The model employed in this study ad-
dressed a specific question as an initial activity indicator.
Still, its inability to replicate tumor metastasis does not
entirely represent advanced disease. The MDA-MB-231
TNBC model provides additional insights into the drug's
efficacy across different cancer types.¢8 Still, additional
models for breast cancer and other solid tumors would
enhance CLX-155A's activity profile.

Moreover, introducing the unique CLX-155A in this study
brings a novel aspect, but it requires a cautious interpre-
tation of the results. The specific metabolic conversions
and subsequent release of active compounds (e.g., valpro
ic acid) in vivo warrant further clarification, particularly
considering potential variations across different tumor
types or patient populations.

Additionally, it is crucial o acknowledge the limited tran-
slatability of preclinical oncology studies to successful
clinical treatments, as only approximately 15% of pre-
clinical findings have been effective in clinical applica-
tions.%? This limited translatability emphasizes the neces-
sity for thorough and diverse preclinical testing to en-
hance the probability of achieving clinical success.

Hence, further research in more diverse models to confirm
and broaden the activity profile of CLX-155A while de-
fining the dose and safety profile will enhance the pack-
age for regulatory submission and first-in-human testing.
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This mix of studies would include PK and safety studies to
complete the characterization of the preclinical profile.

Conclusion

Overall, the results address the overarching research
questions. The findings indicate that CLX-155A is a prom-
ising candidate within the TNBC treatment model. CLX-
155A promotes a significant %TGlI reduction at all doses
(p<0.01) versus vehicle as early as Day 8 of treatment.
This investigation in TNBC reflects a significant favorable
%TGIl activity versus vehicle (p<0.001) at 1000
mg/kg/day dose as monotherapy or combined with
paclitaxel. It also displays encouraging numerical trends
when compared with capecitabine at the same dose and
combination, with CLX-155A monotherapy appearing
similar to capecitabine with paclitaxel in %TGlI. This study
sets the stage for further preclinical investigation to elu-
cidate activity, safety, and pharmacokinetics so this com-
pound can move into clinical testing.
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