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Hepatocellular carcinoma (HCC) is one of the most difficult cancers to deal
with and 30,000 people die due to HCC every year. Treatment with immune checkpoint inhibitors that
restore anti-tumor immunity has been recently indicated for HCC.

We have previously reported that M2b macrophage (Mf)/monocytes has the function of suppressing
anti-tumor immunity in patients with HCC. When M2bMf/monocytes are eliminated, host anti-tumor
immunity could be restored. However, this method uses CCL1 antisense oligodeoxynucleotides which
could not efficiently suppress CCL1. In this study, M2b monocytes isolated from the blood of
hepatocellular carcinoma patients, were treated with a gene therapy using Growth Arrest Specific 5,

a long non-cording RNA that suppresses CCL1 ?ene expression. After the gene therapy, CCL1
productions from these cells were successfully decreased in vitro.
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