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Aryl hydrocarbon receptor agonist ZSTK3744 overcomes chemotherapy resistance in TNBC
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1. Establishment of chemo-resistant cells

Systemic chemotherapy remains the primary treatment
option for TNBC. However, its benefits are limited, and
some patients acquire resistance, further complicating
treatment. New therapeutic approaches are urgently
needed to overcome chemotherapy resistance in TNBC.
ZSTK3744, an aryl hydrocarbon receptor (AhR) agonist,
has been developed as a novel therapeutic candidate for
TNBC (Poster: 5631). In this study, we evaluated the
anti-tumor effects of ZSTK3744 on chemo-resistant
TNBC cells and compared its efficacy and toxicity with
other AhR agonists undergoing clinical trials.

MDA-MD-468 (TNBC cell line, MM468) cells were exposed to adriamycin or
paclitaxel at concentrations of 10 to 140 nM and 2 to 320 nM, respectively.
Surviving cells were designated as adriamycin-resistant (AR) and paclitaxel-
resistant (PR) MM468 cells, respectively.

-50

0

50

100

150

0.01 1 100 10000

Concentration (nM)

-50

0

50

100

150

0.01 1 100 10000

Concentration (nM)

-50

0

50

100

150

0.01 1 100 10000

Concentration (nM)

-50

0

50

100

150

0.01 1 100 10000

Concentration (nM)

-50

0

50

100

150

0.01 1 100 10000

Concentration (nM)

-50

0

50

100

150

0.01 1 100 10000

Concentration (nM)

2. Assessment of anti-tumor effects on resistant cells

Human precision-cut lung slices (PCLS) were continuously treated with
ZSTK3744 (0.01, 0.1, 1 and 10 μM), AFP464 (0.1, 1 and 10 μM), or Phortress (0.1,
1 and 10 μM) for 7 days. Cell viability was measured using the Cell Counting Kit-
8 assay (mean ± SD of triplicate experiments). The mRNA levels of CYP1A1 after
treatment with ZSTK3744, AFP464, or Phortress were quantified using RT-qPCR.
Data from PCLS experiments were generated at the IIVS.

Ce
ll 

vi
ab

ili
ty

 (%
)

Ce
ll 

vi
ab

ili
ty

 (%
)

MM468 wt

MM468/AR

MM468 wt

MM468/PR

Paper : Submitted
Patent: Patent Application No. JP2024-075404

-50

0

50

100

150

0.01 1 100 10000

Concentration (nM)

3. Anti-tumor effects of ZSTK3744 on MM468/AR cells
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MM468/AR cells were treated with standard chemotherapeutic agents or
ZSTK3744 at the indicated concentrations for 72 h. The results are presented
as the mean ± SD of quadruplicate.

5. RNA-seq analysis of chemo-resistant cells

Parental MM468, MM468/AR, and MM468/PR cells, were treated with
adriamycin, paclitaxel, eribulin or ZSTK3744 at the indicated concentrations for
72 h. Cell viability was assessed using the Cell Counting Kit-8 assay. The results
are presented as the mean ± SD of quadruplicate.
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4. Comparison of the effects of different AhR agonists
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MM468/AR, MM453 and DU4475 (TNBC cell lines) cells were treated with
aminoflavone, 5F-203, or ZSTK3744 at the indicated concentrations for 72 h.
the results are presented as the mean ± SD of quadruplicate.

The top 30 significantly upregulated and downregulated differentially expressed
genes in MM468/AR and MM468/PR cells compared to wild-type cells.
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6. Evaluation of anti-tumor efficacy in xenograft model
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NOD-SCID mice were subcutaneously injected with MM468/AR cells.
Administration of these drugs was initiated when the tumor volume reached
100–300 mm3. ZSTK3744 was administered intravenously at doses of 2.5 or 10
mg/kg, whereas eribulin was administered intravenously at a dose of 1.5 mg/kg
on days 0, 7, and 14. Tumor volumes and body weight were measured on days 0,
4, 7, 10, 14, 17, 20, 24, 28, and 32 (mean ± SD, n = 5).

Administration Administration

7. Evaluation of pulmonary toxicity in PCLS

Ce
ll 

vi
ab

ili
ty

 (%
)

Re
la

tiv
e 

ex
pr

es
sio

n 
of

 C
YP
1A

1

ZSTK3744

Gemcitabine

Irinotecan

 ZSTK3744 exhibited superior and broader anti-tumor efficacy than
chemotherapeutics and other AhR agonists in chemo-resistant TNBC cells.

 ZSTK3744 demonstrated more potent anti-tumor effects than eribulin in
xenograft model transplanted with adriamycin-resistant MDA-MB-468 cells.

 ZSTK3744 demonstrated lower pulmonary toxicity than other AhR agonists
in PCLS.

ZSTK3744 is a promising therapeutic candidate for patients
with chemo-resistant TNBC.
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