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The ROS level is tightly regulated by a cell as it can oxidize molecules
inside a cell and ultimately lead to cell death. ROS inducing agent, such as curcumin, has been
reported to alter lysosome localization in a cancer cell. We found that JSAP, a family of motor
protein adaptors, is involved in lysosome transport in response to curcumin. We also clarified the
relationship between JSAP-mediated lysosome transport and curcumin-induced cell death in cancer. Our

study suggested that the closely related member of the JSAP family, JSAP1 and JSAP2 (also known as

JLP), play a distinct function in curcumin-induced stress.
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The ROS level is tightly regulated by a cell as it can oxidize molecules inside a cell
and ultimately lead to cell death. Cancer cells, which show elevated ROS levels, have
developed multiple survival mechanisms to anticipate ROS-induced cell death. In addition to
the antioxidant system, autophagy has been proposed as one of the survival mechanisms.
Lysosome positioning recently became an interesting topic of research because of its
involvement in the various cellular processes, including autophagy. The perinuclear
localization of lysosome is required for the autophagosome-lysosome fusion.

The JSAP family proteins, JSAP1 (also known as JIP3) and JSAP2 (also known as
JLP, JIP4, and SPAGY9), were originally identified as scaffold proteins for JINK and p38 MAP
kinase (MAPK) signaling cascades by our group and others. JSAPs are also known as adaptor
proteins that link motor proteins (kinesin-1 and dynein) to their cargoes. These proteins are
involved in various cellular processes, including endosome transport and axonal transport.
These proteins can work redundantly or are mutually dependent on each other. While JSAP1
is expressed mainly in neurons, the expression of JSAP2 is more ubiquitous. JSAP2 is
overexpressed in various types of cancer and its variant is linked to familial glioma. It was
reported recently that acute oxidative stress induced JSAP2-mediated retrograde trafficking
of lysosome. However, the biological consequences and significance of this process remain
unknown. In addition, the role of JSAP1 (which has a similar structure with JSAP2) in ROS-

induced cancer cell death remains unknown.

The purpose of this study is to clarify the relationship between JSAP-mediated
lysosome trafficking and ROS induced cell death using curcumin as an inducer. The outcome
of this study is expected to give a better understanding of how intracellular trafficking might
have related to the survival in acute oxidative stress that may lead to the development of a

novel therapeutic strategy.

To analyze the role of JSAP, we established several experimental models. We
prepared JSAP1 or JSAP2 (JLP) shRNA-mediated knockdown or CRISPR/Cas9-mediated
knockout in several cancer cell lines. Then we analyzed the sensitivity of these stable cell
lines toward curcumin. The analysis includes cell death assay, immunostaining for lysosome
positioning, and autophagy analysis using GFP-LC3. A rescue experiment was performed

using wild-type or mutant JSAP protein.
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toward curcumin-induced cell death (fig. 1). Furthermore, exogenous expression of JLP in
JSAP1 knockout (KO) cell cannot rescue curcumin-induced cell death (fig.1C). These results
suggested that although both JSAP1 and JLP played a protective role in curcumin-induced

cell death, they might have a distinct mechanism.
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The impairment of lysosome transport in JLP KD cell turn out to be important for the fusion
of lysosome and autophagosome to form autolysosome. It is well known that autolysosome
formation is critical for the degradation of oxidation products that are toxic to the cell.
Additionally, we also observed impairment of p38 phosphorylation in JLP KD cells after
curcumin treatment. These results suggest that JLP protects the cell from curcumin-induced
cell death by at least two mechanisms. First, JLP mediates perinuclear transport of
lysosomes which is required for autolysosome formation. Second, JLP act as a scaffold protein

of p38-MAPK which is known to regulate the expression of antioxidant genes.

(3) Unlike JLP, in JSAP1 KO cell we observed a perinuclear localization of lysosome was not

impaired following curcumin treatment (fig.2B). Interestingly, we observed an accumulation



of autolysosomes in JSAP1 KO cells. This observation might suggest that although
autophagosome-lysosome fusion is not impaired in JSAP1 KO cells, autophagosome
degradation might have been attenuated. As a result, the population of free lysosomes, which
are required for the newly formed autophagosome, is reduced, and eventually leads to cell
death after curcumin treatment. Taken together, our study suggests that JSAP1 and JLP

played a protective role in curcumin-induced cell death via a distinct mechanism.
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