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研究成果の概要（和文）：ROSレベルは、細胞内の分子を酸化し、最終的に細胞死を引き起こす可能性があるた
め、細胞によって厳密に制御されています。 クルクミンなどのROS誘導剤は、癌細胞のリゾソーム局在を変化さ
せることが報告されています。 モータータンパク質アダプターのファミリーであるJSAPが、クルクミンに応答
したリソソーム輸送に関与していることを発見しました。 また、JSAPを介したリソソーム輸送とクルクミンに
よる細胞死の関係を明らかにしました。 私たちの研究は、JSAPファミリーの密接に関連するメンバーである
JSAP1とJSAP2がクルクミン誘発性ストレスにおいて異なる機能を果たしていることを示唆しました。

研究成果の概要（英文）：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.

研究分野： 腫瘍生物学関連

キーワード： JSAP　JLP　JSAP1　Curcumin　Autophagy　Lysosome

  ２版

令和

研究成果の学術的意義や社会的意義
ROSレベルを上昇させ、細胞死を誘発する治療薬は、代替の癌治療を提供します。 ウコン（Curcuma longa）に
由来する化合物であるクルクミンは、インビトロおよびインビボで細胞死を誘発する有望な効果があるため、魅
力的な薬剤候補です。 この研究の結果は、細胞内輸送が、新しい治療戦略の開発につながる可能性のある急性
酸化ストレスの生存にどのように関連していたかについてのより良い理解を与えることが期待されます。

※科研費による研究は、研究者の自覚と責任において実施するものです。そのため、研究の実施や研究成果の公表等に
ついては、国の要請等に基づくものではなく、その研究成果に関する見解や責任は、研究者個人に帰属します。



様 式 Ｃ－１９、Ｆ－１９－１、Ｚ－１９（共通） 
１．研究開始当初の背景 

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 SPAG9), were originally identified as scaffold proteins for JNK 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. 

 

２．研究の目的 

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. 

 

３．研究の方法 

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. 



４．研究成果 

(1) We confirmed that 

curcumin can induce cell 

death in Hela, HCT116, 

and HepG2 cells in a 

dose-dependent manner. 

Knockdown (KD) of 

JSAP2 (hereafter JLP) or 

JSAP1 using two 

different shRNA resulted 

in increased sensitivity 

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.  

 

(2) Analysis of lysosome 

position in curcumin-

treated Hela cells showed 

that curcumin induces 

perinuclear localization 

of lysosomes. However, in 

the JLP KD cell this 

perinuclear localization 

was impaired (fig.2A). 

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 

Fig. 1. JSAP1 and JLP play a protective role in curcumin-induced 

cell death. 

Fig. 2. Effect of JSAP1 or JLP depletion on lysosome localization 

after curcumin treatment. LAMP1 (lysosome marker), DAPI (nuclei 

marker). Bar 10 mm. 



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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