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[Title] Identification of oral plaque derived pathogenic extracellular DNA causing periodontitis
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[Title] Analysis of the developmental process and effect of Zinc on Gut-associated lymphoid tissue

[#98%] In animals, the intestine is often exposed to the external environment. In order to prevent the
invasion of trillions of bacteria, a large number of antibodies are produced in the intestine. The
Gut-associated lymphoid tissue (GALT) is the main site for antibody production. The GALT is
composed of lymphoid tissues such as Peyer's patches (PPs), Cecal patches (CPs), and more
isolated lymphoid follicles, which can perform antigen recognition and guide immune responses.
As the research subject of this study, I analyzed the developmental process of PPs and CPs in
GALT and the Zinc that may affect GALT development.
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[Title] An approach to decision-making in interdisciplinary collaboration in schools

(#$%] BE D ARG IC BT 2 IIEME CH Rz A REMM 2RO BENF—24 8 LT
@32 erfEEIN T 225, B 2N CHEMMEZH L X 2HEL RoTWw 3,
Z 2T, LT — 2N CTHEBEZ XY a0 BERREZIT O TIEEZREL, Zhz L)
BEUGICAI L 2RI 5 2 L Ic oW TiRET§ 5,

[k 2 7 Koy 4 2] FcELEEREROMEONEZRRL I T, fRHLT VI T bkdo
ZEZHLHY, IHLLYEEL TR LSRR TT, Lo T, Yok dsEL T
FIE X WDICOBTT PN A7 2 L30T,

1/4



AR —FE5R

[X4] Salin Florian

(FriE] PEARTTERl / Sebnfapit -y mai

(%4 b )] BESLEBEEE 7 QBB

[Title] Numerical analysis of mathematical model for anomalous diffusion

[#08%] Since its introduction by Fourier, many extensions of the heat equation have been proposed.
These extensions have opened the door to new applications, but they have also contributed to the
development of many new analysis techniques. Among these extensions the porous medium
equation and the fast diffusion equation have received much attention in recent decades. For
both equations, the diffusion coefficient depends nonlinearly. Another extension, called
fractional heat equation, is obtained by replacing the standard Laplacian with a fractional
Laplacian. These equations aim to model anomalous diffusion phenomena, that is diffusion
processes in which the diffusion speed is not the same as the standard Brownian motion. In this
poster we will study numerically the combination of both the porous medium equation and
fractional Laplacian.
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[Title] Deep learning-based dual-energy subtraction synthesis from kV x-ray fluoroscopy for markerless
tumor tracking

[#98%] X-ray fluoroscopic image-based markerless tumor tracking methods aim to achieve precise dose
delivery for moving targets, such as lung tumors, during radiation therapy. However, poor target
visibility due to bone structure overlap poses significant challenges. Dual-energy (DE) x-ray
fluoroscopic imaging can enhance visibility by removing bones, but it requires specific hardware,
limiting its clinical application. This study explores synthesizing DE subtraction (DES) images
without additional hardware. We propose a deep learning-based approach using residual
convolutional neural networks based on U-Net, trained with simulated DES images from a digital
phantom. We evaluated our method using ten stereotactic body radiation therapy patient cases
and a template matching technique for tracking tumor motion in both single-energy (SE) and
synthesized DES images. Results showed improved tumor tracking accuracy with synthesized
DES images, reducing errors from 1.80 mm to 1.68 mm. These findings demonstrate the
feasibility of deep learning-based DES synthesis for markerless tumor tracking.
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[Title] Development of light and strong steel for application to automotive materials
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[Title] The Estimation of Excitation Energy Level of the Pigment inside the Protein by Single-Protein
Fluorescence Spectroscopy
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[Title] High-Resolution lIon-Mobility Measurements of Geometrical Structures of Gas-Phase Ion Species
at Karlsruhe Institute of Technology in Germany
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[Title] Functional analysis of histone variant H2A.Z in Caenorhabditis elegans
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[Title] Room temperature synthesis of ceramics nanoparticles via ultrasonication of coarse—grained metals
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Less fluidized property at tricellular junctions underlying multicellular movement

Coordinated movement of cell collectives drives tissue morphogenesis, where cell-cell adhesion
and associating force generating molecules are central for rearrangement of the cells, in the case
of epithelia, underpinned by remodeling of cell-cell junctions. Little is known about what
properties as molecular collectives underlie multicellular movement. In this presentation, I would
like to discuss how much material properties of adhesion proteins contribute to tissue
morphogenesis, showing less fluidized properties of the tricellular junction-composing protein
underlying its own and downstream molecular dynamics and then overall multicellular (tissue)

dynamics.
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Rational design for structural color materials

Crystals made from colloidal particles with a similar size as the wavelength of light show beautiful
reflective color known as structural color. They exist in nature and are made from non-toxic,
cheap, and sustainable materials. So far, many colloidal crystals with different colors have also
been fabricated in the lab. However, the saturation, transparency, and ease-of-use has to be
improved for applications. In this work we investigate how to improve structural color in
different ways. In this work, we explore how colloidal particles can be assembled to create
structural color materials that could have applications in reflective displays, and sustainable

paint.
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Tailoring porous materials for hydrogen storage: the challenges and outlook

[##k] The quest for efficient hydrogen storage materials is crucial for the advancement of

hydrogen-based energy systems. Metal-Organic Frameworks (MOFs) have emerged as leading
candidates due to their tunable porosity and high surface area. However, significant challenges
remain in optimizing these materials for maximum hydrogen storage capacity. This abstract
discusses the primary challenges in tailoring porous materials for hydrogen storage, including
the design and synthesis of MOFs with ideal pore sizes, the development of predictive models
for hydrogen adsorption, and the need for scalable and cost-effective synthesis methods. By
addressing these challenges through interdisciplinary approaches that integrate computational
predictions and experimental validation, we can accelerate the discovery of high-performance
MOFs. The outlook for hydrogen storage materials is promising, with advancements in
Al-driven methodologies and collaborative research efforts paving the way for practical and
sustainable hydrogen energy solutions.
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