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[Title] Roles of nuclear actin in cellular senescence: elucidation of the molecular mechanism and establishment
of its operation
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[Title] Ultrasensitive immunoassay for realization of detection of early-stage disease
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[Title] Analysis of molecular motors using single molecule experiment
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[Title] Organics and Nitrogen Treatment of Municipal Wastewater Using a Novel ~Process Aimed at Energy
Self-Sufficiency and Carbon Emission Reduction

[#9$%] Over the past 100 years, the activated sludge process has made significant contribution to wastewater

treatment. However, its high energy consumption and carbon emission lead to global energy and
environmental issues. The purpose of this study is to develop novel municipal wastewater treatment
process to build a nutrients and energy recovery plant. About nitrogen removal, Anammox is a new
method that meets the requirements, and its application is the focus of this study.
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[Title] Cryo-observation of Photosystem I Using Single-Molecule Excitation-Emission Spectroscopy

[#98%] Photosystem I (PSI) is a pigment-protein complex that plays a key role in photo-induced electron

transfer which drives photosynthesis. Single-molecule spectroscopies of photosynthetic proteins based
on emission spectra have been powerful tools to study their optical properties reflecting the dynamic
conformational fluctuation underlying their ability to respond to changing environments. The
fluorescence emission spectra provide information about the terminal emitter molecules within PSI, but
it cannot access the information about the other antenna molecules that have a higher excited state.
Recently, we developed a cryogenic excitation spectral microscope to study the antenna system within
PSI molecules from Thermosynechococcus elongatus at 80K. Our novel cryo-microscope first realized
the simultaneous acquisition of excitation-emission spectra of single PSI complexes. The excitation
and emission spectra are in the form of a 2D matrix that covers all emission information at the different
excitation wavelengths. Thanks to the rapid acquisition of the 2D matrix of single molecules in time, it
is possible to directly discuss the relevance of the frequency of excitation and emission in single PSIL.
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[Title] Reaction development for chemical synthesis of unusual peptidic natural product

(#ix] ~7F FREMITIZY AV — L ECARI NS HEAESTF P o EHiz %2 2 & TEEK
INDHDOHH B, ZORRE~TF FIIFEREEM~7F N LiTh, s oRRaMEE
A LERA e AEPNEEAHE S hCw b, AR CTIREERREM~ 75 FoiltEE R L, (L¥EE
B BIETIC B 7 0 i L 72 R R ARG O RS IC O W THIN T 5.

(X&) A KA

(FriE] ‘EanBlatmrgert / Axdr - BREGAHIR

(24 bA] 77 =t a7 OREEIGEICEED 2 77 LPLETI O R

[Title] Detection of accelerated genomic regions related to adaptation to climate niches in Anolis lizards
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[Title] Altruistic Social Activity, Depressive Symptoms, and Brain Regional Gray Matter Volume: Voxel-Based
Morphometry Analysis From 8695 Old Adults
[#8%] Will helping others finally help ourselves? We seek to answer this question by examining brain

neuroanatomical and psychological changes. In the present study including MRI scans from 8695 old
adults, we found that altruistic social activity is associated with larger gray matter volume in posterior
insula, middle cingulate gyrus, hippocampus, thalamus, superior temporal gyrus, anterior orbital gyrus,
and middle occipital gyrus, where are sensitive to mental stress and cognitive decline.

[Gk#2 7 K34 2]  Welcome discussion from medical, sociological, and psychological field.
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[Title] Development of a gold-nanoparticle positioning system toward efficient single photon sources
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[Title] Study of Spray Characteristics of Liquid Ammonia towards Ammonia Water Spray Combustion
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[Title] Current Status of Dental Identification under the Great East Japan Earthquake
-The study of Identification Methods Using Digital Data-
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[Title] Universal compilation for quantum state tomography

[#98%] Quantum state tomography is essential for quantum computing and quantum information processing.

Recent progress in quantum technologies opened a new paradigm in quantum state tomography: based on
quantum computers. However, even under the quantum algorithms aid, it still requires a heavy growth in
the number of measurements. Recently, quantum compiling, a circuit-based approach that compiles a
trainable unitary into a target unitary, provides a fascinating playground in quantum computing. This
poster presents a quantum compiling approach for effectively studying quantum state tomography. The
main idea is to use a trainable unitary that acts upon a known fiducial state to reconstruct an unknown
state. The advantage of this method is that it requires low-depth circuits and few measurements to
reconstruct the state, thus significantly reducing the complexity of the tomography process.
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[Title] Energy homeostasis from a bony perspective

[#7#%] The skeleton is a sensory organ par excellence; it houses the osteocyte, the most finely tuned cell to detect

external loading and act upon it via the process of bone remodeling, a costly process nonetheless,
imbalanced gives rise to the most common degenerative bone disease, osteoporosis. Therefore, from the
standpoint of bone, keeping energy balance means keeping architectural and functional health. The
skeleton communicates with other organs by secreting osteokines. Those osteokines are involved in energy
homeostasis on multiple fronts. This research project aims to theorize a central role for bone in keeping
energy balance by profiling osteokines secreted systemically and locally in healthy and metabolically
challenged mouse models.



