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Monocytes and macrophages comprise a variety of subsets with diverse functions. It is thought that these cells play a crucial
role in homeostasis of peripheral organs, key immunological processes and development of various diseases. Among these
diseases, cancer is a life-threatening disease of unknown aetiology. Its pathogenesis is poorly understood.

The purpose of this research project was to study cancer-specific macrophage subtypes with the aim of facilitating discovery
of drug(s) that affect disorder-specific macrophage subtypes that play important roles in the onset and exacerbation of various
diseases. We have previously used a mouse pathology model to study disorder-specific macrophages associated with cancer
and have identified a novel macrophage-like cell population, the proportion of which varies dramatically with cancer
progression. In addition, we have discovered that this novel cell subtype markedly suppresses the onset of cancer. Furthermore,
we had identified the counterpart of the macrophage in humans and demonstrated that it shows similar cancer suppressing
effect in humans as in mice, cancer treatment with this cell may prove to be an innovative starting point for new anti-tumor
therapies. In order to investigate the molecular mechanism by which this new macrophage exhibits an antitumor effect, we
performed in vitro experiments. We first investigated whether these cells attack cancer directly or indirectly through other
immune cells by using co-culture system. In addition, the phagocytic ability of cancer by this macrophage was also examined.
As a result, all planned in vitro studies were successfully achieved, and the mechanism of action of the antitumor effect via
this new macrophage was clarified. Even in the in vivo system, the neutralizing antibody was used to investigate the
mechanism of the antitumor effect via macrophages, and the results supporting the in vitro data were obtained. Also we
obtained comprehensive gene expression data of the macrophage using a conditioned medium of cancer. By analyzing these
gene expression data using bioinformatics, we were able to clarify the new properties of cells. Using these gene expression
data, we also identified a molecule involved in the novel macrophage differentiation. Since gene-deficient (KO) mouse of the
molecule showed embryonic lethality phenotype, a conditional KO mouse was prepared using the CrispR / Cas9 system.
Currently, this Flox mouse is bred with LysM-Cre mouse and CD11b-Cre mouse. As soon as conditional KO mice are
obtained, the corresponding macrophages will be evaluated by FACS analysis, gene expression analysis, and pathological
model.

Furthermore, we have investigated the factors that regulate the macrophage with the aim of discovering new drugs. We
also have identified geneX as a factor that regulates these cells. We have found that, when there is a deficient of this gene,
this macrophage proliferates markedly whereas proliferation of cancer is markedly suppressed. Furthermore, geneX shows a
remarkably high homology of 97% between mouse and human. We predict that it will be difficult to identify a low molecular
weight compound against GENEX because the substrate recognition site of these family is extremely similar structurally.
Therefore, we planned to discover a drug that affects the mechanism for activating this cell, a medium-sized molecule that
inhibits the function of the discovered regulatory factor geneX. In order to establish an expression system for geneX for
obtaining inhibitory compounds, we prepared various type constructs with tags such as Flag, Myc, and 8xHis are attached to
the N-terminus and C-terminus. The amount of protein required for screening was confirmed. Subsequently, an evaluation
system used for screening was constructed. Gene X, including its family molecules, has been reported to be involved in post-
translational modification of proteins. Some families have also been reported to be self-modifying. Thus, we investigated
whether this gene X was self-modifying by expressing this molecule in HEK293. Initially, it was found that the method
described in the plan document cannot be evaluated well because gene X expressed cell changed the properties. As the next
examination method, cells in which HEK293 expressed gene X was disrupted to recover the protein, and whether in vitro
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self-modification occurred was examined. As a result, we found that self-modification was occurred. Next, mass spectrometry
was used to examine the locations where geneX was self-modified. As a result, it was suggested that several places were self-
modified. In addition, it was revealed that one of them overlapped with the enzyme active site of gene X. Therefore, in order
to confirm the self-modification, a mutant in which a point mutation was inserted at the site where gene X was predicted to
be self-modified was prepared. When we expressed wild type and mutants in HEK293 and examine in vitro self-modification
of geneX, the modification was confirmed in the wild type but not in the mutant. Since the mutant has been confirmed to
express the protein itself, the site of self-modification of this molecule is identified, and it is clarified that its protein
translational modification is necessary for the modification. We could established the system for a compound screening
system.
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