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Neuroprotective and therapeutic effects of Tocovid and Twendee-X on Aβ
oligomers-induced damage in the SH-SY5Y cell line

Tocovid Twendee-X

32502015 Hu Xiao

Background: Alzheimer’s disease (AD) is the most frequent cause of dementia among the elderly.
The accumulation of amyloid beta (Aβ) and its downstream pathological events such as oxidative 
stress play central roles in AD. Recent studies revealed that Aβ oligomers (AβOs) induced strong 
neurotoxicity in SH-SY5Y cells via the induction of oxidative stress.
Objective: In the present study, we investigated the effect of two antioxidants, Tocovid and 
Twendee-X, on AβO-induced SH-SY5Y cell damage.
Methods: AβOs (2.5 μM) were applied to induce cellular damage in the SH-SY5Y cell line. Cell
viability following AβO toxicity, Tau protein phosphorylation, cell morphology, and intracellular 
reactive oxygen species were assayed with or without different concentrations of Tocovid or
Twendee-X.
Results: Tocovid (60 μg/ml) and Twendee-X (150 μg/ml) significantly recovered cell viability from 
AβO toxicity (**p<0.01, vs control), attenuated Tau protein phosphorylation (**p<0.01, vs AβOs), 
improved cell morphology (**p<0.01, vs AβOs), and suppressed intracellular ROS (**p<0.01, vs 
AβOs) in SH-SY5Y cells.
Conclusion: These findings suggest the neuroprotective and therapeutic potential of Tocovid and 
Twendee-X for AD treatment.

Key words: Alzheimer's disease (AD), SH-SY5Y cell, amyloid-β oligomer (AβO), Tocovid, 
Twendee-X
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Induction and expansion of MKX+ tenocytes from human 
pluripotent stem cells

MKX

Background: Tendon is a dense and connective tissue which attaches skeletal muscles to bone tissues. 

Regeneration of tendon is challenging because we lack the detail knowledge about tendon progenitor cells 

(TPCs) that can produce tendon tissues by serving as precursors of tenocytes. Human pluripotent stem 

cells (hPSCs), including induced pluripotent stem cells (iPSCs) and embryonic stem cells (ESCs), have 

been considered as versatile cell resources for tissue regeneration because of their pluripotency and 

indefinite self-renewal capacity. Several groups reported that their tenogenic differentiation protocols 

induce tenocytes from hPSCs, but the method how to stably expand hPSC-derived TPCs have not been 

investigated. Here, we established a hPSC-derived reporter system that allows us to visualize cells 

expressing Mohawk homeobox (MKX), one of the markers of tenocytes or TPCs, with tdTomato 

fluorescence (MKX-tdTomato hPSC reporter). After inducing MKX-tdTomato+ tenocytes using our 

MKX-tdTomato hPSC reporter system, we explored the cell culture method that enables the stable 

expansion of MKX-tdTomato+ cells under xeno-free condition.

Results: MKX-tdTomato hPSC reporter was differentiated into paraxial mesoderm (PM), somite (SM), 

sclerotome (SCL) by following a previously described induction protocol (K.M. Loh. et al, 2016 CELL). 

When SCL cells were treated with FGF8 / Y-27632 for 3 days, and TGF 3 / BMP7 / Y-27632 for 3-18

days, almost all cells became MKX-tdTomato+ and upregulated several tenogenic marker genes, including 

MKX, SCX, TNMD, and COL1A1. Interestingly, CDM2-based culture medium containing TGF 3 / FGF2 /

Y-27632 stably expanded MKX-tdTomato+ tenocytes without decreasing tdTomato expression level. 

Importantly, TGF 3 / BMP7 / Y-27632 treatment upregulated the tenogenic marker genes in those 

MKX-tdTomato+ expandable tendon progenitor cells (ExpTPCs).

Conclusions: These findings indicate that our induction and expansion protocol for MKX-tdTomato+

tenocytes can promote the further understanding of TPCs and provide the novel insight to hPSCs-based 

tendon regeneration.

Keywords: tendon, human pluripotent stem cells, tenocytes, tendon regeneration
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Novel self-forming nanosized DDS particles for BNCT: utilizing a 

hydrophobic boron-cluster and its molecular glue effect
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（ 様式 ４ ） 

学 位 論 文 要 旨

Development of novel self-assembly forming nano-sized DDS particles for 

cancer-theranostics 

 (がんのセラノスティクスのための新規自己形成ナノサイズ DDS粒子の開発) 

専攻分野：Cell Chemistry 

学生番号：32502010 氏 名：Zhang Yanshuo  

Backgrounds: Lactosome nanoparticles are composed of amphiphilic polydepsipeptide. 

There are two types of Lactosome nanoparticles, one is composed of 

poly(sarcosine)-b-poly(L-lactic acid) (AB-type) and the other is composed of 

(poly(sarcosine))3-b-poly(L-lactic acid) (A3B-type). A3B-type Lactosome nanoparticles are 

considered to reduce accelerated blood clearance (ABC), because of their small diameter and 

high surface density of poly(sarcosine) chains. 

Mesothelin (MSLN) is a 40-kDa cell differentiation-associated glycoprotein appearing 

with carcinogenesis and is highly expressed on various cancer cell membranes including 

pancreatic cancers, but the expression in normal tissue is low. So, MSLN is a possible 

biomarker for malignant tumors. We previously established anti-MSLN scFv clone H1a050 

and confirmed its availability as a PET imaging agent for solid cancer in mouse model. With 

the aim to develop suitable nanoparticles for cancer theranostics, we conjugated the 

anti-MSLN scFv to the A3B-type Lactosome nanoparticles and evaluated its availability as a 

molecular imaging probe. 

Methods: We first selected the pancreatic cancer cell line which express MSLN highly by 

Western blot analysis and Immunofluorescence staining. Next, we measured the binding 

affinity of the purified anti-MSLN scFv to MSLN protein by Bio-layer interferometry (BLI) 

analysis. Then binding of the anti-MSLN scFv to the pancreatic cancer cells was measured by 

flow cytometry. The thiolated anti-MSLN scFv was conjugated to the A3B-type Lactosome 

nanoparticles containing maleimide (MAL)-PSar107-PLLA32 polymers. The binding ability of 

resulting anti-MSLN scFv-conjugated A3B-type Lactosome (scFv-Lactosome) nanoparticles 

was analyzed by the BLI analysis. The biodistribution of indocyanine green (ICG)-labeled 

scFv-Lactosome nanoparticles in mouse xenograft model was investigated by near-infrared 

fluorescence (NIRF) imaging using IVIS in vivo imaging system. 

Results and Discussion: The conjugated amount of scFv to A3B-type Lactosome 

nanoparticles was proportional to the concentration of MAL-PSar107-PLLA32. Specific 

binding of the scFv-Lactosome nanoparticles to the MSLN protein as well as to cultured 

pancreatic cancer cells was detected. A3B-type Lactosome nanoparticles showed its scFv 

dependent accumulation in the AsPC-1 cancer derived tumor regions. These results obviously 

indicated that the novel DDS developed in the present study may be potentially useful for 

theranostics for the MSLN-positive cancers. 
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Abstract:

The torrential rains occurred Okayama, Japan in July 2018, forcing local residents to 
evacuate. Few studies have reported early-phase disease and injury trends among patients 
following torrential rains. We assessed the trends of illnesses and injuries among patients 
who visited temporary medical facilities located in the areas affected by the 2018 torrential 
rains in western Japan, which opened 10 days after the disaster. We evaluated the trends 
among patients who visited a medical clinic located at the affected area of the 2018 Western 
Japan heavy rain. We reviewed medical charts related to 1301 outpatient visits and conducted 
descriptive analyses. Patients suffered from common illnesses and injuries. The types of 
diseases changed on a weekly basis. Elderly people needed medical support for longer than 
other age-groups.
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Association between nighttime sleep duration and behavioral development in 

early childhood: a nationwide longitudinal survey in Japan

Background: Preschool children in Asian countries, including Japan, sleep for a shorter 

duration at night than those in Europe and the USA. We examined the effects of the nighttime 

sleep duration on behavioral development in early childhood in Japan

Methods: We used data from a large Japanese nationwide, population-based, longitudinal 

survey that began in 2001. We restricted the study participants to children born after 37 

gestational weeks, with a birth weight 2500 g and singleton births (n=41,890). The 

nighttime sleep duration was examined at 2.5 years old. Responses to survey questions 

regarding age-appropriate behavior at 5.5 years old were used as indicators of behavioral 

development. We conducted logistic regression analyses with adjustment for confounding 

factors, with 11 hours of nighttime sleep as the reference group.

Results: The odds ratios for children who had 9 hours of nighttime sleep, which was

associated with being unable to listen with fidgeting and being unable to remain patient, were 

1.26 (95% confidence interval, 1.14 1.39) and 1.27 (1.16 1.38), respectively. Children 

who had an irregular nighttime sleep duration were associated with age-appropriate 

behavioral inabilities. These results were similar in children who usually and sometimes took 

naps to those before stratification by the frequency of napping.

Conclusion: A short nighttime sleep duration especially affects hyperactivity and impulsivity. 

An irregular nighttime sleep duration increases the inability to perform overall

age-appropriate behaviors more than a short sleep duration. Ensuring a regular and sufficient 

nighttime sleep duration in early childhood is important for healthy behavioral development.
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