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While radiotherapy 1s a major treatment for localized head and neck cancer, its efficiency 1s
becoming progressively worse by treatment failure, often due to radioresistance leading to
recurrence and metastasis. Besides factors like genomic instability and various signaling
pathways, radiation-induced bystander effects (RIBESs) are also implicated in determining
radiosensitivity. This study aims to not only explore how radiated- miRNAs influence the
signaling pathways involved in radiation responses but also to investigate their interactions
with RIBEs. Our findings indicated that miR-148a-3p expression enhances radiosensitivity in
radiated cancer cells by inhibiting survival, migration, and genomic stability. Additionally, we
also observed a correlation between radiation-induced regulation of miR-148a-3p and its direct
target gene, ITGAS. Interestingly, we discovered that exosomal miR-148a-3p can mitigate
RIBEs-induced migration and invasion in non-radiated cancer cells. Furthermore, we intended
to validate the prognostic value of radiation-related miRNAS using a larger sample size of
patient data to predict the efficacy of radiotherapy.
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Unlike many other aminoacyl-tRNA synthetases, alanyl-tRNA synthetase (AlaRS) retains
a conserved prototype structure throughout biology. While Caenorhabditis elegans cytoplasmic
AlaRS (CeAlaRS.) retains the prototype structure, its mitochondrial counterpart (CeAlaRSn)
contains only a residual C-terminal domain (C-Ala). We demonstrated herein that the C-Ala
domain from CeAlaRS. robustly binds both tRNA and DNA. It bound different tRNAs but
preferred tRNA™, Deletion of this domain from CeAlaRS. sharply reduced its aminoacylation
activity, while fusion of this domain to CeAlaRSx selectively and distinctly enhanced its
aminoacylation activity towards the elbow-containing (or L-shaped) tRNA™. Phylogenetic
analysis showed that CeAlaRS~ once possessed the C-Ala domain but later lost most of it during
evolution, perhaps in response to the deletion of the T-arm (part of the elbow) from its cognate
eSS tRNA. This study underscores the evolutionary gain of C-Ala for docking AlaRS to the L-shaped

tRNA™,

(WHFess SR 4582535 © Antika, T. R., Chrestella, D. J., Ivanesthi, L. R., Rida, G. R. N., Chen,
K.Y, Liu F. G, Lee, Y. C., Chen, Y. W.(P&/48), Tseng, Y. K., and Wang, C. C.* (E{#EZ?)
(2022) Gain of C-Ala enables AlaRS to target the L-shaped tRNA™, Nucleic Acids Res. 50:
2190-2200 (IF 16.6)
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Prostate cancer (PCa) is a prevalent malignancy and a leading cause of cancer-related
mortality among men. While androgen deprivation therapy (ADT) is a standard treatment
for metastatic PCa, resistance and relapse to more aggressive forms often occur.
Calreticulin (CRT), an androgen-responsive gene, plays a crucial role in PCa progression, yet
its mechanisms remain poorly understood. This study investigates CRT's role in regulating
the stability of vascular endothelial growth factor A (VEGF-A) mRNA in PCa cells. Using PC-
3 cells, we found that knockdown of CRT significantly reduced both mRNA and protein
levels of VEGF-A. Furthermore, CRT was shown to stabilize VEGF-A mRNA, as evidenced by
reduced mRNA half-life upon inhibition of transcription. Analysis revealed the presence of
an AU-rich element (ARE) in the 3' untranslated region (UTR) of VEGF-A mRNA, which is
critical for its stability. RNA-immunoprecipitation assays confirmed that CRT interacts with
VEGF-A mRNA through the ARE, albeit indirectly, potentially involving other ARE-binding
proteins such as HUR and TTP. These findings underscore CRT's novel function in regulating
VEGF-A mRNA stability, suggesting it may play a pivotal role in the molecular pathways
underlying PCa progression and resistance to therapy. Further investigation is needed to
elucidate the precise interactions within the RNA-binding complex involving CRT and its

partners.
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There 1s a lack of organs and tissues for patients in need. Human pluripotent stem cells
(hPSCs), which encompass human embryonic stem cells (hESCs) and human induced pluripotent
stem cells (hiPSCs), have been considered to be promising sources for regenerating damaged
tissues and organs. We developed optimal cell culture intelligent biomaterials for differentiation
and sorting of hPSCs into RPE in xeno-free conditions.

Our originality of the intelligent biomaterial development for stem cell culture, differentiation,
and sorting 1s the combination of physical cues (thermoresponsive polymer-coated dishes to
detach specific cells by reducing temperature of the culture medium) and biological cues
(selection of specific ECM-derived peptides for recognition of retinal pigment epithelium
(RPE)). We developed cell culture intelligent biomaterials immobilized with thermoresponsive
polymer (PNIPAAM copolymer), which were further immobilized with ECM-derived peptides,
which are suitable for stem cell culture, differentiation, and sorting into RPE in clinical usage in
future. PNIPAAM copolymer has lower critical solution temperature (LCST) around 20 degree.
Several ECM-derived peptides were further immobilized on the PNIPAAM copolymer.

The hiPSCs were cultured on the thermoresponsive dishes grafted with ECM-derived peptides
and were differentiated into RPE using our developed method in this study. We evaluated the
efficiency and purity of RPE from the data and discuss the optimal cell culture intelligent
biomaterials for specific differentiation and sorting of hPSCs into RPE.

We found recombinant laminin (especially Laminin-521), which was one of ECM protein as
well as Matrigel were the preferable coating materials on hPS cell differentiation into RPE on
thermoresponsive surface. Furthermore, PVA-IA hydrogels having elastic modulus of 25.3 KPa
were the optimal elasticity for differentiation of hPSCs into RPE.

In overall, we achieved huge amount of scientific results and we are now submitting our
results in high impact factor journal with collaboration of research in LandSeed Hospital,
President &4,

Publication by I 1oa&HEEFEZP? and FFEF P .
1. T.Wang, S.-T. Hsu. A. Higuchi, et al., Xeno-free culture and proliferation of hPSCs on 2D
biomaterials, Progress in Molecular Biology and Translational Science, 199 (2023) 63.
2. A. Higuchi, S.-T. Hsu, et al., Material Design for Next-generation mRNA Vaccine using
Lipid Nanoparticles, Polym Rev, 63(2) (2023) 394.
3. T.-C. Sung, A. Higuchi, et al., Cell-binding peptides on the material surface guide stem cell
fate of adhesion, proliferation and differentiation, J. Mater. Chem. B, 2023, 11, 1389.
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Cellular action of the endothelin (ET) system has been reported in adipocytes and, to a
much lesser extent, preadipocytes. Although the different downstream signaling pathways of
the ET type A receptor (ETAR) were found to be necessary for transducing ET-1 and ET-3
growth signals in murine preadpocytes, the results did not demonstrate signaling transducers of
ETAR nor ET type B receptor (ETBR) required for ET-1 to control growth of human white
preadipocytes (HWPs). Using primary visceral HWPs, we discovered that the transduction of
ET-1 growth signals in HWPs via the ETAR and ETBR pathways can be similar (e.g., AMPK,
PKC, and JAK2/STAT?3) or different (e.g., ERK and JNK/cJUN). As indicated by the
increased cell number and greater conversion of MTT to formazan, HWP growth was
stimulated by ET-1 with dose and time dependencies. ET-1 stimulated the phosphorylation of
the AMPK, ERK, cJUN, PKC, and STAT3 proteins but not the AKT or p38 MAPK proteins.
Both the ETAR antagonist and ETBR antagonist blocked the ET-1-induced increase in cell
R B growth and the phosphorylation of the AMPK, PKC and STAT3 proteins. However, the ETBR

antagonist, but not the ETAR antagonist, blocked the ET-1-stimulated phosphorylation of the
ERK and c-JUN proteins. Pretreatment with specific inhibitors of AMPK, ERK, INK, STATS3,
and PKC prevented the ET-1-induced increase in cell growth and reduced the ET-1-stimulated
phosphorylation of AMPK, ERK, cJUN, STAT3, and PKC. Similar ETAR-and-ETBR-
dependent and AMPK-and-ERK-dependent effects of ET-1 on growth of primary subcutaneous
HWP were observed. These different ETAR and ETBR signaling pathways in HWPs may have
potential uses for diagnostic and prognostic indicators of fat cell-related human disease.
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Background and purpose: Stroke, a leading cause of death and disability worldwide, 1is
exacerbated by often-undetected atrial fibrillation (AF). This study addresses the need for
accurate, generalizable predictive models to identify high-risk individuals across healthcare
settings. We focus on developing an AF risk model using electronic medical records (EMRS),
integrating structured and unstructured data, and evaluating model generalizability through
external validation and calibration.
Basic procedures: This study analyzed datasets from two hospitals: Landseed International
Hospital (LIH) with 3,988 patients and Chia-Y1 Christian Hospital (CYCH) with 5,821 patients.
We applied five feature engineering techniques to extract features from unstructured EMR data,
addressed data imbalance using five distinct resampling methods, and employed nine
classification algorithms to compare model performance across both internal and external
validation. Furthermore, the study identified the top 20 most important features from the best-
R B performing models for both the LIH and CYCH datasets.

Main findings: The optimal predictive model for LIH was based solely on structured data,
whereas CYCH achieved superior results by integrating both structured and unstructured data
(processed using TF-IDF). Notably, feature importance analysis consistently identified ratio of
E- to A-wave velocities(E/A), left atrium (LA), and age as the top three predictive factors across
both datasets, underscoring their critical role in AF risk assessment among stroke patients.
Conclusions: This study demonstrates the development of a predictive model for AF in stroke
patients. Notably, the integration of unstructured data substantially improves the model s
predictive accuracy. Rigorous internal and external validation processes confirm the superior
performance of ensemble learning-based machine learning models compared to alternative
algorithms, underscoring the efficacy of this approach in AF risk prediction.
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