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A H : Preclinical evaluation of an anti-interleukin 6 receptor antibody for Castleman’s

disease and a serine palmitoyltransferase inhibitor as an antiviral agent for hepatitis C virus
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Clarifying the preclinical profiles of drug candidates is essential for estimating
their clinical performance. However, the applicability of preclinical research to clinical
profiles varies a great deal depending on the availability of suitable experimental models.
In this study, I attempt to assess two drug candidates for which the clinical potential was
difficult to estimate from the preclinical research because of species specificity and the lack
of appropriate models.

Firstly, the effects of interleukin 6 (IL-6) signal blocking agents are evaluated in
genetically modified Castleman’s disease mice by administering anti-IL-6 receptor (IL-6R)
monoclonal antibody (mAb). Castleman’s disease is a syndrome associated with lymph
node hyperplasia, plasmacytosis, fever, anemia, and hypergammaglobulinemia with an
abnormal augmentation of IL-6, and blocking the IL.-6 function by using a mAb to human
IL-6R to neutralize the IL-6 function results in beneficial effects in the patients. The H-21.d
human IL-6 transgenic mice (IL-6 tgm) develop various disorders associated with
dysregulated IL-6 overproduction, and most of these disorders are identical with those in
Castleman’s disease, so IL-6 tgm could be useful as a Castleman’s disease model. I
prepared a rat mAb to mouse IL-6R that would block the IL-6 signal in IL-6 tgm, which,
when administered, almost completely prevented these symptoms and prolonged the life of
the mice without severe adverse events. Thus, the clinically proven efficacy of the IL-6R
mADb against Castleman’s disease could be reproduced in this preclinical experiment.

Next, the therapeutic potential of a recently identified drug candidate to treat
Hepatitis C virus (HCV) is assessed in preclinical examinations. HCV affects
approximately 170 million people worldwide and can result in a persistent infection that
leads to chronic hepatitis, cirrhosis, and hepatocellular carcinoma. Unfortunately, the
interferon (IFN)-based current standard therapy has limited efficacy and significant side
effects. Although combinations of direct-acting antiviral agents (DAAs) without IFN have
been tested for clinical use as novel anti-HCV therapies, emerging data suggest that DAAs
might select for resistance, which can become a primary cause of treatment failure in

clinical studies. Additionally, differences in HCV genotypes can result in certain DAAs
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having reduced antiviral activity. Therefore, the development of additional antiviral agents
with diverse resistance profiles and efficacy against a wide spectrum of HCV genotypes is
necessary. To this end, I have identified a novel class of serine palmitoyltransferase (SPT)
inhibitors that inhibited HCV replication by disrupting the host cell lipid rafts, which act
as a scaffold for HCV replication. This unique mechanism of host enzyme-targeted viral
inhibition is hypothesized to have potential for its high barrier to resistance and for its
antiviral activity across different HCV genotypes.

Preclinical research of HCV replication has been limited by the lack of appropriate
infection models. One model that has been reported as being possibly infected with HCV
was produced by transplanting human primary hepatocytes into severe combined
immunodeficient mice carrying the urokinase plasminogen activator transgene controlled
by an albumin promoter. Here, I use these mice to assess the therapeutic potential of a SPT
inhibitor, NA808, in clinical practice by investigating the efficacy across HCV genotypes,
its synergistic effects with other antiviral agents, and the potential development of
resistance.

The humanized liver chimeric mice infected with HCV genotypes 1a, 1b, 2a, 3a, and
4a could support long-term HCV infections at clinically relevant titers. Administration of
NAB808 results in approximately 1- to 3-log reductions in each genotype-infected group,
which indicates that NA808 has a robust antiviral effect across HCV genotypes. In
addition, NA808 has synergistic effects when combined with pegylated IFN (PEG-IFN),
NS3/4A protease inhibitor, or NS5B polymerase inhibitors, regardless of the targeted
enzyme. When a full-genome sequence analysis of HCV in NA808-treated chimeric mice
was performed to evaluate the potential for resistance to develop, the viral sequences from
NAB808-treated mice were identical to those from untreated mice. This high barrier to
resistance is also confirmed by an in vitro study using HCV sub-genomic replicon cells.

Thus, NA808 mediates potent anti-HCV activity in a variety of genotypes with an
apparently high barrier to resistance and has synergistic effects with other anti-HCV
agents. These findings suggest that NA808 has potential as a novel host-targeted drug in
the treatment of HCV infection.

In conclusion, the results in the Castleman’s disease model treated with anti-IL-6R
mAb suggest that preclinical assessment might be capable of predicting the clinical
performance, when using appropriate models with clinical relevance. In HCV-infected
humanized liver chimeric mice, viral replication occurred in human hepatocytes, and
long-term infection could be supported at a clinically relevant titer; hence, these mice are
considered a suitable model with clinical relevance for evaluating anti-HCV drug
candidates. Therefore, beneficial profiles of NA808 as an anti-HCV drug in HCV-infected
humanized liver chimeric mice could reflect the drug’s clinical potential and support the
development of NA80OS8 as a treatment for HCV infection or for use in combination with

PEG-IFN alfa-2a or HCV polymerase or with protease inhibitors.
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Preclinical evaluation of an anti-interleukin 6 receptor antibedy for
Castleman’s disease and a serine palmitoyltransferase inhibitor as an
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