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The Hippo signaling pathway is a signaling pathway that controls organ size in animals through the regulation of cell
proliferation and apoptosis. The key signaling component is the protein kinase Hippo (Hpo). Mutations in this gene lead to tissue
overgrowth, or a "hippopotamus"-like phenotype.

How do an organ know to stop growing after reaching a particular size ? Organ growth relies on several processes
occurring at the cellular level, including cell division and programmed cell death (or apoptosis). The Hippo pathway has a
critical role in stem cell and tissue specific progenitor cell self-renewal and expansion by — involvement in restraining cell
proliferation and promoting apoptosis. Also this signaling pathway has become increasingly significant in the study of human
cancer.

The Hydra 1s a simply built animal, which 1s considered practically immortal. It permanently renews its tissue, can
completely replace entire parts of the body, and form an entire organism from individual cells. The Hydra reproduces asexually
by forming a bud from its body, which then grows into a new clone. With each new bud, a new body axis is created. A reserch
group found that the Hippo signaling pathway affects the rate of cell division throughout the Hydra. It also produces signaling
molecules that are necessary for the formation of a normally shaped body axis. The new knowledge gained on the simply built
Hydra also opens up further studies with this model organism.
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To study the brain or to treat neurological disorders, the scientific community 1s searching for tools that are both incredibly
precise, but also minimally invasive. Remote control of select neural circuits with magnetic fields 1s somewhat of a holy grail for
neurotechnologies. New technology activates neural circuits about 50 times faster than the best previously demonstrated
technology for magnetic stimulation of genetically defined neurons. Reserchers used a new 1on channel that was sensitive to the
rate of temperature change and genetic engineering to express a special heat-sensitive 1on channel in neurons that cause flies to
partially spread their wings, a common mating gesture. They then injected magnetic nanoparticles that could be heated with an
applied magnetic field. An overhead camera watched flies as they roamed freely about an enclosure atop an electromagnet. By
changing the magnet's field in a specified way, they could heat the nanoparticles and activate the neurons. An analysis of video
from the experiments showed these fruit flies with the genetic modifications assumed the wing-spread posture within
approximately half a second of the magnetic field change.

Their team 1s working toward a goal of partially restoring vision to patients who are blind. By stimulating parts of the brain
associated with vision, they hope to give patients a sense of vision even if their eyes no longer work. The long-term goal of this
work 1s to create methods for activating specific regions of the brain in humans for therapeutic purposes without ever having to
perform surgery.
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