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Prostate cancer is the second leading cause of non-
cutaneous malignancy related death in men[1]. Although
initially most of the hormone-naive prostate cancers
respond to established therapies that reduce circulating
testosterone level or inhibit androgen binding to the
androgen receptor, they subsequently acquire resistance
and result in castration-resistant prostate cancers
(CRPC).Recently, histone deacetylase (HDAC) inhibitors
have recently been reported to suppress AR activity
[2,3]. However, it still have yielded disappointing results
in patients with CRPC in preclinical models, clinical
studies using these agents such as SAHA. The
predominant mechanisms for cancer cell proliferation
under suppression conditions are still due to invalid
binding of HDACi to AR and its downstream position. we
developed a new HDACi named CN133 which had a high
tissue uptake in our library with improved affinity than
SAHA(50:1). Treatment of 22RV1 tumor-bearing nude
mice with 1mg/kg CN133 led to a 50% reduction in the
tumor volume/weight finally in our model. PET/CT was
introduced to the experiment. By the analogue of
CN133, [*'C]martinostat, we found that CN133 had a
high affinity for HDACi target position in Pca. And this
probe can be used to assess the response to therapeutic
inhibition of CN133.
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A: After treatment with CN133, without any adverse effects were found in the
four treatment groups. B and D: Treatment of 22RV1 tumor-bearing nude mice
with 1mg/kg CN133 led to a 50% reduction in the tumor volume/weight finally.
C: The 1mg/kg CN133 group had the lowest weight

A-G: For the probe of [*1C]martinostat, Ex vivo measurement of uptake into
the tumor decreased with CN133 treatment in mice (4.388 == 0.315 percent
injected dose per tumor (% ID/cc) before the CN133 treatment and 1.222 =+
0.069 percent dose per tumor for 1mg CN133 treatment groups and 1.151 ==
0.080 percent dose per tumor for 5Smg CN133 treatment groups)
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We also analyzed the correlation between tumor volume fold change and the
tracers.

A,C: For the CN133 treatment, both [*'C]martinostat and [!8F]FDG scans before
treatment showed no significant correlation with xenografts tumor volume fold
change.

B,D: Meanwhile, we observed that the percent reduction of [*'C] martinostat
uptake after CN133 treatment negatively correlated with the fold increase in
tumor volume (p = 0.0478), However, compared the pretreatment to
posttreatment uptake in FDG, the percent reduction of FDG uptake didn’t
significantly correlate with the fold change in tumor volume

therefore, it revealed that a reduction in ['!C]martinostat uptake after
treatment can be used as a marker of response to cn133 inhibition.

Cell experiment

CN133 had a higher binding affinity and
selectivity than SAHA
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A: MTT was choose to test the cell viability:IC50 of the CN133 was almost
20nm. However, IC50 for SAHA was 1000nm. The ratio between them was 1:50.
So, we considered that the CN133 had a higher binding affinity and selectively
than SAHA.
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B, C: Compared with control group treated by DMSO, CN133 treatment with
low concentration significantly interrupt the mRNA transcription levels of
HDAC1, HDAC2, HDAC3, HDAC6, TMPRSS2, and P53,AR, PSA, KLK2 in 22RV1

cell line
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D, E: Although, SAHA also showed a effects on HDAC1, HDAC2, HDAC3, HDACS6,

TMPRSS2, AR, PSA, KLK2, P53 at the target genes transcription levels, it
displayed more efficiency by CN133 than by SAHA with qPCR comparation

analysis .
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G: Migration assay showed that with the same concentration of treatment,
100nM, CN133 treatment displayed a better effects on migration inhibition
for 22RV1 cell line.

With the animal and cell experiment,

we found that CN133 had a high affinity
for HDACi target position in Pca. And this
tracer also can be used to assess the

response to therapeutic inhibition of
CN133.
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Abstract: 
Purpose: The purpose of this work was to evaluate the effect of histone deacetylase (HDAC) inhibitor, CN133, on castration-resistance prostate cancer (CRPC) xenograft model and a possibility for quantifying this HDACi occupancy in this prostate cancer model using the HDAC PET/CT imaging probe, [11C]martinostat.

Methods: In the 22Rv1 xenograft model, we designed 5 groups of 10 mice bearing 22RV1 xenografts including vehicle, 25mg/kg, 50mg/kg SAHA or 1mg/kg and 5 mg/kg cn133, and the anti-tumor efficacy of CN133 was compared to the pan-HDAC inhibitor Suberoylanilide Hydroxamic Acid (SAHA). 

We imaged 3 groups of 4 mice bearing 22RV1 xenografts before and 21 d after treatment with control vehicle, 1mg/kg and 5mg/kg CN133. Uptake on pre- and post-treatment imaging was measured and compared.

We also compared the abilities of our selective HDAC inhibitor, CN133, with pan-HDAC inhibitors, SAHA, in affecting prostate cancer cell proliferation, invasion, migration. AR-mediated target gene and target protein expression were assessed in 22RV1 prostate cancer cell lines by qPCR and western blot. 
Result: Treatment of 22RV1 tumor-bearing nude mice with 1mg/kg cn133 led to a 50% reduction in the tumor volume/weight finally, and 1mg/kg cn133 also reduced the tumor volume/weight more significant than the other three experiment groups in statistic. [11C]martinostat and [18F]FDG uptake decreased 2.7-fold and 0.7-fold respectively in the tumors of xenograft mouse model after treatment with both 1mg/kg and 5mg/kg and but not with muscle. 

Using pharmacological approaches, we demonstrated that inhibition effects of CN133 on cell viability and invasion and migration were higher sensitivity at the same concentration (100nM) than SAHA. Compared with control group, treated by DMSO, CN133 treatment with different concentration also significantly interrupt AR and downstream of AR, and also HDAC in the mRNA transcription and protein levels in 22RV1 cell line including AR, PSA, KLK4, TMPRSS2, HDAC1, HDAC2, HDAC3, HDAC6, p53, H3K9, and H3K27 expression.

Conclusion: 
Inhibitor of the HDAC, CN133, was more efficacious than SAHA in term of treatment of prostate cancer mice model. A new HDAC inhibitor tracer, [11C]martinostat, can be used to assess HDAC inhibitor occupancy in vivo and also demonstrated that CN133 had a high binding affinity and selectivity in CRPC. From the cell experiments of 22RV1, it showed that the CN133 had a higher binding affinity and selectively to genes and proteins of AR and downstream AR and HDAC than SAHA. Taken together, these studies provide a novel epigenetic approach for effective treatment of CRPC.
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