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Abstract of Thesis

Chronic inflammation is critical for the development of various diseases. We previously discovered one
mechanism associated with this development and specific to nonimmune cells, such as synovial cells
fibroblasts, and endothelial cells, is an NF-kB activator - the inflammation amplifier (formerly IL-6
amplifier), which is activated by a simultaneous stimulation of NF-kB and STAT3 to express inflammatory
mediators including chemokines, cytokines and growth factors, which deregulate local homeostasis via an
accumulation of various immune cells and proliferate various regional cells that contribute to the development
of various inflammatory diseases. The amplifier activation has been observed in several disease models such
as F759 arthritis model and EAE as well as in patient samples.

To further understand the detailed molecular mechanism of the inflammation amplifier and its role in human
diseases, genome wide screening was performed using 16000 mouse genes and identified 1289 genes that are
positive regulators of the synergistic activation of NF-xB. Out of the 1289 genes, I selected Presenilin-—I

(Psen—1) and investigated its role in detail.

In 2016, we reported that NF-xB-mediated inflammation caused by breakpoint cluster region (BCR) is dependent
on a subunit of casein kinase II (CK2a ). BCR is the cause of certain types of leukemia upon fusing to Abl
tyrosine kinase resulting in abnormal cell survival and proliferation. CK2 is a serine/threonine kinase
composed of two catalytic a subunits and two regulatory JB subunits. CK2 has been known to play a role in
various cellular processes such as cell cycle control, DNA repair, regulation of the circadian rhythm. It
was reported that CK2 phosphorylates p65, an action critical for NF-kB-mediated transcription.

In the current study, I demonstrate that Psenl, which is a catalytic component of the 7y —secretase complex
and the mutations of which are known to cause familial Alzheimer disease (AD), acts as a scaffold for the
BCR-CK2 o -p65 complex to induce NF-xB activation. Psenl deficiency in mouse endothelial cells showed a

significant reduction of NF-kB p65 recruitment to target gene promoters

By contrast, Psenl overexpression enhanced reporter activation under NF-kB responsive elements and IL-6
promoter. Furthermore, the transcription of NF-kB target genes was not inhibited by a y —secretase inhibitor,
suggesting that Psenl regulates NF-kB activation independently of v —secretase activity. Mechanistically
Psenl associated with the BCR-CK2 o complex, that phosphorylated p65 at serine 529 and created p300 binding
site which increased p65-mediated transcription followed by inflammation development. Consistently, TNF-« -
induced phosphorylation of p65 at serine 529 as well as p300 binding was significantly decreased in
Psenl-deficient cells. Additionally, the BCR-CK2 « -p65 complex association was perturbed in the absence of

Psenl.

Therefore, these results suggested that Psenl functions as a scaffold of the BCR-CK2 « -p65 complex and that
this signaling cascade could be a novel therapeutic target for various chronic inflammatory conditions

including those in Alzheimer’ s Disease
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