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Abstract

Living in polluted areas and being exposed to pollutants such as PM2.5 can pose risks
of respiratory diseases, cardiovascular diseases, uveitis, dermatitis, lung cancer, and even
premature death. The elderly, being a vulnerable population, face a higher likelihood of
recurring diseases and death compared to other age groups. However, there is no clear
evidence explaining why PM2.5 increases the death rate among the elderly. This research
aimed to investigate the effect of PM2.5 on the immune response in primary human
monocytes, specifically focusing on the influence of CDKN2A overexpression to mimic the
aging phenotype. Cells were either overexpressed with COKN2A or used as an empty vector
control to mimic the aging phenotype in primary human monocytes in vitro before being
stimulated with PM2.5. Differential gene expression was determined through RNA sequencing,
followed by analysis using the following pipeline: trimmomatic, sailfish, and DeSeg2,
respectively. The results revealed distinct biological functions between the control and
CDKN2A overexpression groups. In the control group, dominant biological functions were
related to IL-3 response and B lymphocyte function, while in the CDKNZA overexpressing
group, they were associated with IL-6 response and T lymphocyte function. These results
suggest that IL-6 and T lymphocyte responses may be key mechanisms contributing to the
increased recurrence of diseases. Disease risk prediction between the PM2.5-stimulated
control and PM2.5-stimulated CDKNZA overexpressing groups indicated that CDKN2A
overexpression elevated the risk of hematological diseases, particularly blood coagulation
factor abnormalities. These abnormalities could lead to issues with blood clotting and
complicated diseases related to cardiovascular diseases. Candidate genes were validated
through gPCR, showing that IFI27L1 decreased in PM2.5-stimulated CDKNZA overexpressed
cells compared to PM2.5-stimulated control cells. This result is similar to the response seen
in monocytes isolated from older donors (aged > 60 years) compared to younger donors (aged
< 60 years). IFI27L1 plays a role in responding to interferons released from virus-infected cells,
and further research is needed to explore how the decrease in this gene affects monocyte
response during infection or in underlying diseases. To gain a better understanding of the
harmful molecules associated with PM2.5-generated activity and to reduce its long-term
effects, further studies should investigate blood coasgulation factor levels along with the

composition of PM2.5.
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