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BB 1E (WU Zhenyuan) What can we learn from the gravitational wave signals?

Gravitational waves are the ripples of space-time fabric. It is one of the predictions by the general theory of relativity. The
LIGO and Virgo Collaboration have performed twice gravitational wave observing runs so far. They have officially reported
eleven events: ten binary black hole events and one binary neutron star merging event. Soon later, another ground-based
gravitational wave detector, KAGRA, will also join the network of the observation. As more gravitational wave events are
expected to be detected in the future, how to extract the gravitational wave from the detector noise is a crucial problem. We
will try to develop and compare current approaches in extracting information from the gravitational wave data. On the other
hand, since these gravitational wave signals contain information about the nature of the strong gravitational field, we will try
to use this information to testing general relativity and constraining the various modified theories of gravity.
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Dhidhi Pambudi. Spy Algorithm: a Novel Metaheuristic Algorithm for Continuous Optimization Problem
Many real-world problems can be considered as optimization problems. One way to solve the problems is by metaheuristic
algorithm. The issues are simplicity, local optimum, convergence, and time spent. We proposed a novel metaheuristic
algorithm inspired by the strategy of spy ring. In the proposed algorithm, the balance of exploration and exploitation is very
easy to tune. We tested on some unconstrained continuous optimization problems and showed the proposed algorithm was
fast enough and had better accuracy compared to existing algorithms.
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Md. Istiaq Obaidi Tanvir and Shigehiko Yumura

Laser induced Cell membrane Wound Response of Dividing Dictyostelium Cells.

Plasmamebrane of the cell is frequently injured or wounded by the different factors like pathogen, chemical or by physical
means. For a single cell, wound repair is essential for the survival of the cell. To prevent further damage, infection, and restore
normal function, cells need to rapidly seal and remodel the wounded area. In this study, we made wounds on the cell membrane
of dividing Dictyostelium cells by using an improved laserporation method under a total interference reflection fluorescence
(TIRF) microscopy. First, we examined dynamics of accumulation of actin, myosin II, and annexin when laserporation was
applied at the furrow region of dividing cells. Both actin and annexin accumulated at the wound site, suggesting that the
dividing cells successfully repair the wound. Interestingly, myosin II filaments disappeared from the larger area around the
wound site. Next, we examined the constriction rate of the cleavage furrow after wound. Although the constriction rate
remained constant after small size wounding but surprisingly, the cell could divide with accelerated constriction rate after
making a large size wound at the furrow. The turnover of actin and myosin filaments did not contribute to this acceleration
because it was also observed in cells treated with Jasplakinolide and in myosin-II null cell. On the other hand, the two daughter
cells tended to migrate to the opposite direction by extending their pseudopods after wounding, which may cause the furrow
to constrict rapidly. What kind of signals cause this acceleration will be discussed.

Md. Shahabe Uddin Talukder and Shigehiko Yumura

Regulation of Cell Membrane Wound Repair in Dictyostelium Cells.

Survival of a cell in an environment is largely dependent on their membrane. Cell membrane has an ability to protect them
from extracellular harmful effectors like physical damage, adverse environmental conditions and pathogens. Cell membrane
can also damage during normal physiological function such as tear and muscle contraction. Study about cell membrane repair
mechanism is getting attention as it is related to various diseases. Researchers have developed various models and mechanisms
related to wound repair in several organisms like Drosophila, Yeast, C. elegans, Xenopus, and also for cultured cells. But
mechanism of wound repair in all organisms is not similar. To know about the mechanism of wound repair in Dictyostelium,
cells were attached to a glass-bottom chamber, a pulse laser was applied for making wound under TIRF microscopy. We have
found that extracellular entry of Ca> in cell is required and the minimum concentration of it is 10+ M for wound repair. Vesicles
can accumulate at the wound site which is Ca> dependent. Actin and several actin-binding proteins can accumulate at the
wound site after laserporation. Wound was not repaired after inhibition of actin polymerization. Stabilization of actin has no
effect on wound repair. ESCRT and calmodulin also accumulate at the wound site. Inhibition of calmodulin can affect wound
repair. ESCRT-defecient cells can successfully repair wound. Cell can shed their wound site after final repair of wounded
membrane.
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