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In a multi-group collaborative involving the National Emerging Infectious Disease
Laboratories (NEIDL), the Center for Regenerative Medicine (CReM), and the
Center for Network Systems Biology (CNSB), scientists have reported the first
map of the molecular responses of human lung cells to infection by SARS-CoV-2.
By combining bioengineered human alveolar cells with sophisticated, highly
precise mass spectrometry technology, Boston University School of Medicine
(BUSM) researchers have identified host proteins and pathways in lung cells
whose levels change upon infection by the SARS-CoV-2, providing insights into
disease pathology and new therapeutic targets to block COVID-19.

They found a crucial type of protein modification called "phosphorylation"
becomes aberrant in these infected lung cells. Phosphorylation of proteins play a
major role in regulating protein function inside the cells of an organism and both
protein abundance and protein phosphorylation are typically highly controlled
processes in the case of normal/healthy cells. However, they discovered that
SARS-CoV-2 throws the lung cells into disarray, causing abnormal changes in
protein amounts and frequency of protein phosphorylation inside these cells. These
abnormal changes help the virus to multiply eventually destroy the cells. The
destruction of infected cells may result in widespread lung injury.

According to the researchers, as soon as the SARS-CoV-2 enters the lung cells, it
rapidly begins to exploit the cell's core resources, which are otherwise required for
the cell's normal growth and function. "The virus uses these resources to proliferate
while evading attack by the body's immune system. In this way new viruses form
which subsequently exit the exhausted and brutally damaged lung cell, leaving
them to self-destruct. These new viruses then infect other cells, where the same
cycle is repeated," explains corresponding author Andrew Emili, PhD, professor of
biochemistry at BUSM.

The researchers examined lung alveolar cells from one to 24 hours after infection
with SARS-CoV-2 to understand what changes occur in lung cells immediately (at
one, three and six hours after infection by SARS-CoV-2) and what changes occur
later (at 24 hours after infection). These changes were then compared to uninfected
cells. All proteins from infected and uninfected alveolar cells, corresponding to the
different time-points were extracted and labelled with unique barcoding tags called
"tandem mass tag." These tags, which can be accurately detected only by a mass
spectrometer, permit robust quantification of protein and phosphorylation
abundance in cells.

"Our results showed that in comparison to normal/uninfected lung cells, SARS-
CoV-2 infected lung cells showed dramatic changes in the abundance of thousands



of proteins and phosphorylation events," said Darrell Kotton, MD, professor of
pathology & laboratory medicine at BUSM and director of the CReM.

"Moreover, our data also showed that the SARS-CoV-2 virus induces a significant
number of these changes as early as one hour post infection and lays the
foundation for a complete hijack of the host lung cells," adds Elke M?hlberger,
PhD, associate professor of microbiology and principal investigator at the NEIDL.

"There are important biological features specific to lung cells that are not
reproduced by other cell types commonly used to study viral infection," said
Andrew Wilson, MD, associate professor of medicine at BUSM and CReM
investigator. "Studying the virus in the context of the cell type that is most
damaged in patients is likely to yield insights that we wouldn't be able to see in
other model systems."

The researchers also analyzed their data to identify prospective opportunities for
COVID-19 treatment and found that at least 18 pre-existing clinically approved
drugs (developed originally for other medical conditions/diseases) can be
potentially re-purposed for use towards COVID-19 therapy. These drugs have
shown exceptional promise to block the proliferation of the SARS-CoV-2 in lung
cells.

The researchers believe this information is invaluable and paves the way for newer,
potentially promising and more importantly, a cost-effective and time-saving
therapeutic strategy to combat COVID-19.

Researchers Raghuveera Kumar Goel, PhD; Adam Hume, PhD; Jessie Huang,
PhD; Kristy Abo, BA; Rhiannon Werder, PhD and Ellen Suder, BS, also
contributed to these findings.

These findings appear online in the journal Molecular Cell.
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Human fingerprints have a self-regulating moisture mechanism that not only helps
us to avoid dropping our smartphone, but could help scientists to develop better
prosthetic limbs, robotic equipment and virtual reality environments, a new study
reveals.

Primates -- including humans, monkeys and apes -- have evolved epidermal ridges
on their hands and feet with a higher density of sweat glands than elsewhere on
their bodies. This allows precise regulation of skin moisture to give greater levels
of grip when manipulating objects.

Fingerprints help to increase friction when in contact with smooth surfaces, boost
grip on rough surfaces and enhance tactile sensitivity. Their moisture-regulating



mechanism ensures the best possible hydration of the skin's keratin layer to
maximise friction.

Researchers at the University of Birmingham worked with partners at research
institutions in South Korea, including Seoul National University and Yonsei
University -- publishing their findings today in Proceedings of the National
Academy of Sciences (PNAS).

Co-author Mike Adams, Professor in Product Engineering and Manufacturing, at
the University of Birmingham commented: "Primates have evolved epidermal
ridges on their hands and feet. During contact with solid objects, fingerprint ridges
are important for grip and precision manipulation. They regulate moisture levels
from external sources or the sweat pores so that friction is maximised and we avoid
'catastrophic' slip and keep hold of that smartphone."

"Understanding the influence of finger pad friction will help us to develop more
realistic tactile sensors -- for example, applications in robotics and prosthetics and
haptic feedback systems for touch screens and virtual reality environments."

Ultrasonic lubrication is commonly used in touch screen displays that provide
sensory 'haptic' feedback, but its effectiveness is reduced when a user has dry
compared with moist finger pads. Moreover, being able to distinguish between
fine-textured surfaces, such as textiles, by touch relies on the induced lateral
vibrations but the absence of sliding friction inhibits our ability to identify what we
are actually touching.

Fingerprints are unique to primates and koalas -- appearing to have the dual
function of enhancing evaporation of excess moisture whist providing a reservoir
of moisture at their bases that enables grip to be maximised.

The researchers have discovered that, when finger pads are in contact with
impermeable surfaces, the sweat from pores in the ridges makes the skin softer and
thus dramatically increases friction. However, the resulting increase in the
compliance of the ridges causes the sweat pores eventually to become blocked and
hence prevents excessive moisture that would reduce our ability to grip objects.

Using hi-tech laser-based imaging technology, the scientists found that moisture
regulation could be explained by the combination of this sweat pore blocking and
the accelerated evaporation of excessive moisture from external wetting as a result
of the specific cross-sectional shape of the epidermal furrows when in contact with
an object.

These two functions result in maintaining the optimum amount of moisture in the
fingerprint ridges that maximises friction whether the finger pad is initially wet or

dry.

"This dual-mechanism for managing moisture has provided primates with an
evolutionary advantage in dry and wet conditions -- giving them manipulative and
locomotive abilities not available to other animals, such as bears and big cats,"
added Professor Adams.
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Researchers at the University of Gothenburg in Sweden, together with their
colleagues at the Barcelona Beta Research Centre in Spain, the University Medical
Centre in Ljubljana, Slovenia, and the University of Paris, have found new forms
of tau protein that become abnormal in the very early stages of Alzheimer's disease
before cognitive problems develop. The scientists developed new tools to detect
these subtle changes and confirmed their results in human samples.

At a time when the incidence and social costs of dementia and Alzheimer's disease
in particular continue to rise, this breakthrough is very timely as it could enable the
detection of the disease much earlier than current approaches. The findings are also
important for the testing of therapies against this devastating disease.

Alzheimer's disease is characterized by two pathological changes in brain tissue.
One is a protein called tau while the other involves the amyloid beta peptide. Both
can form clumps of aggregates that progressively accumulate in specific areas of
the brain. For tau, individual units of the protein can aggregate into finely-ordered
fibrillar structures facilitated by a biochemical process called phosphorylation.
Throughout the disease process, amyloid beta and phosphorylated tau (p-tau) are
released from the brain into cerebrospinal fluid; the amount of the released proteins
are used as reliable surrogate markers for clinical diagnoses of Alzheimer's disease.

Normally, amyloid beta levels in cerebrospinal fluid become abnormal several
years before p-tau. The current clinical tests for p-tau become abnormal when
memory failings develop. This makes it difficult to identify people with the disease
at the very early stages before it is too late. How can we, therefore, reliably detect
these sub-threshold disease changes?

To address these challenges, the scientists discovered that there are specific forms
of p-tau that undergo very minute increases in cerebrospinal fluid and blood in
people with emerging Alzheimer pathology. Consequently, the researchers
developed highly sensitive techniques to measure these biological markers that
precede clinical signs by several years.

In the first study, conducted in the Alfa parent cohort study at the Barcelona Beta
Research Centre (BBRC), with the support of "la Caixa" Foundation, about a third
of the 381 people evaluated had brain evidence of Alzheimer pathology but
without any cognitive problems, meaning that these changes could not be detected
in the clinic by memory assessments. Remarkably, the new p-tau markers correctly
identified these emerging abnormalities measured in cerebrospinal fluid and
regular blood samples.

Subsequent studies performed in Gothenburg, Paris and Ljubljana revealed that
these new markers continue to increase from the preclinical stage through the onset



of cognitive problems to the late dementia stages. For this reason, progressive
increases in p-tau could provide insights into the biological and clinical
development of Alzheimer's disease. The studies are now published in the leading
journals EMBO Molecular Medicine and Alzheimer's & Dementia: The Journal of
the Alzheimer's Association.

Kaj Blennow, professor of neurochemistry at the University of Gothenburg, who
directed the work said "A possible way to improve the chances of future therapies
is to test them on people in the very early stages of the disease with elusive
biological changes but lacking clinical symptoms including memory failings.
Candidate drug trials have not been too successful." He added that: "The practical
challenge, however, is that these very tiny initial changes are incredibly difficult to
measure reliably. This compromises our chances to identify and recruit preclinical
AD patients for clinical trials."

Dr. Thomas Karikari, an assistant professor at the University of Gothenburg, who
co-led the discovery commented: "The remarkable findings reported in these
publications show that the new highly sensitive tools capture the earliest
Alzheimer disease changes in the brain in clinically normal people. These tools
therefore have the potential to advance population screening and clinical trials."

According to Dr. Marc Suérez-Calvet, neurologist and ERC researcher at BBRC,
"the biomarker detected in blood may change clinical practice in the coming years,
since it will improve the diagnosis of patients with Alzheimer's disease, both in its
asymptomatic and symptomatic phases."
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The right indoor lighting can help set the mood, from a soft romantic glow to
bright, stimulating colors. But some materials used for lighting, such as plastics,
are not eco-friendly. Now, researchers reporting in ACS Nano have developed a
bio-based, luminescent, water-resistant wood film that could someday be used as
cover panels for lamps, displays and laser devices.

Consumer demand for eco-friendly, renewable materials has driven researchers to
investigate wood-based thin films for optical applications. However, many
materials developed so far have drawbacks, such as poor mechanical properties,
uneven lighting, a lack of water resistance or the need for a petroleum-based
polymer matrix. Qiliang Fu, Ingo Burgert and colleagues wanted to develop a
luminescent wood film that could overcome these limitations.

The researchers treated balsa wood with a solution to remove lignin and about half
of the hemicelluloses, leaving behind a porous scaffold. The team then infused the
delignified wood with a solution containing quantum dots -- semiconductor



nanoparticles that glow in a particular color when struck by ultraviolet (UV) light.
After compressing and drying, the researchers applied a hydrophobic coating. The
result was a dense, water-resistant wood film with excellent mechanical properties.
Under UV light, the quantum dots in the wood emitted and scattered an orange
light that spread evenly throughout the film's surface. The team demonstrated the
ability of a luminescent panel to light up the interior of a toy house. Different types
of quantum dots could be incorporated into the wood film to create various colors
of lighting products, the researchers say.
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As we move away from fossil fuels and shift to renewable energy to tackle climate
change, the need for new ways to capture and store energy becomes increasingly
important.

Lancaster University researchers studying a crystalline material have discovered it
has properties that allow it to capture energy from the sun. The energy can be
stored for several months at room temperature, and it can be released on demand in
the form of heat.

With further development, these kinds of materials could offer exciting potential as
a way of capturing solar energy during the summer months, and storing it for use
in winter -- where less solar energy is available.

This would prove invaluable for applications such as heating systems in off-grid
systems or remote locations, or as an environmentally-friendly supplement to
conventional heating in houses and offices. It could potentially also be produced as
a thin coating and applied to the surface of buildings, or used on the windscreens
of cars where the stored heat could be used to de-ice the glass in freezing winter
mornings.

The material 1s based on a type of 'metal-organic framework' (MOF). These consist
of a network of metal ions linked by carbon-based molecules to form 3-D
structures. A key property of MOFs is that they are porous, meaning that they can
form composite materials by hosting other small molecules within their structures.

The Lancaster research team set out to discover if a MOF composite, previously
prepared by a separate research team at Kyoto University in Japan and known as
'DMOFT', can be used to store energy -- something not previously researched.

The MOF pores were loaded with molecules of azobenzene -- a compound that
strongly absorbs light. These molecules act as photoswitches, which are a type of
'molecular machine' that can change shape when an external stimulus, such as light
or heat, is applied.



In tests, the researchers exposed the material to UV light, which causes the
azobenzene molecules to change shape to a strained configuration inside the MOF
pores. This process stores the energy in a similar way to the potential energy of a
bent spring. Importantly, the narrow MOF pores trap the azobenzene molecules in
their strained shape, meaning that the potential energy can be stored for long
periods of time at room temperature.

The energy is released again when external heat is applied as a trigger to 'switch'
its state, and this release can be very quick -- a bit like a spring snapping back
straight. This provides a heat boost which could be used to warm other materials of
devices.

Further tests showed the material was able to store the energy for at least four
months. This is an exciting aspect of the discovery as many light-responsive
materials switch back within hours or a few days. The long duration of the stored
energy opens up possibilities for cross-seasonal storage.

The concept of storing solar energy in photoswitches has been studied before, but
most previous examples have required the photoswitches to be in a liquid. Because
the MOF composite is a solid, and not a liquid fuel, it is chemically stable and
easily contained. This makes it much easier to develop into coatings or standalone
devices.

Dr John Griffin, Senior Lecturer in Materials Chemistry at Lancaster University
and joint Principal Investigator of the study, said: "The material functions a bit like
phase change materials, which are used to supply heat in hand warmers. However,
while hand warmers need to be heated in order to recharge them, the nice thing
about this material is that it captures "free" energy directly from the sun. It also has
no moving or electronic parts and so there are no losses involved in the storage and
release of the solar energy. We hope that with further development we will be able
to make other materials which store even more energy."

These proof-of-concept findings open up new avenues of research to see what
other porous materials might have good energy storage properties using the
concept of confined photoswitches.

Joint investigator Dr Nathan Halcovitch added: "Our approach means that there are
a number of ways to try to optimise these materials either by changing the
photoswitch itself, or the porous host framework."

Other potential applications for crystalline materials containing photoswitch
molecules include data storage -- the well-defined arrangement of photoswitches in
the crystal structure means that they could in principle be switched one-by-one
using a precise light source and therefore store data like on a CD or DVD, but at a
molecular level. They also have potential for drug delivery -- drugs could be
locked inside a material using photoswitches and then released on demand inside
the body using a light or heat trigger.



Although the results were promising for this material's ability to store energy for
long periods of time, its energy density was modest. Next steps are to research
other MOF structures as well as alternative types of crystalline materials with
greater energy storage potential.

The research, which was supported by the Leverhulme Trust, is outlined in the
paper 'Long-Term Solar Energy Storage under Ambient Conditions in a MOF-

Based Solid-Solid Phase Change Material', which has been published by the
journal Chemistry of Materials.

The researchers are John Griffin, Kieran Griffiths and Nathan Halcovitch, all of
Lancaster University's Department of Chemistry.
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Dropping a cell phone can sometimes cause superficial cracks to appear. But other
times, the device can stop working altogether because fractures develop in the
material that stores data. Now, researchers reporting in ACS Applied Polymer
Materials have made an environmentally friendly, gelatin-based film that can
repair itself multiple times and still maintain the electronic signals needed to access
a device's data. The material could be used someday in smart electronics and
health-monitoring devices. Global consumer demand for hand-held smart devices
is rapidly growing, but because of their fragility, the amount of electronic waste is
also increasing. Self-repairing films have been developed, but most only work a
single time, and some are made with potentially harmful agents that curtail their
use in biomedical applications. Researchers have tried incorporating gelatin in
electronic devices because it is transparent, readily available and safe. In tests,
however, damaged gelatin film was not restored quickly. Yu-Chi Chang and
colleagues wanted to see if they could make a repeatedly self-healing gelatin-based
film that would mend cracks in minutes and preserve electrical functionality.

The researchers mixed gelatin and glucose to create a flexible film that they
sandwiched between conductive material to simulate an electronic device. After
bending the simulated electronic device, the team saw breaks in the gelatin-glucose
film disappear within 3 hours at room temperature and within 10 minutes when
warmed to 140 F. Gelatin without glucose did not self-repair under the same
conditions. The glucose-based gelatin also transferred an electrical signal
following multiple rounds of damage and repair, with an unexpected improvement
to the film's electrical performance. The experiments show that glucose and gelatin
probably form reversible and interlocking imide bonds during the healing process.
The new film could help maintain the durability of touchscreen and flexible
display devices, advanced robotics and assisted health technologies, the
researchers say.
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Scientists have collected and summarized studies looking at how video games can
shape our brains and behavior. Research to date suggests that playing video games
can change the brain regions responsible for attention and visuospatial skills and
make them more efficient. The researchers also looked at studies exploring brain
regions associated with the reward system, and how these are related to video
game addiction.

Do you play video games? If so, you aren't alone. Video games are becoming more
common and are increasingly enjoyed by adults. The average age of gamers has
been increasing, and was estimated to be 35 in 2016. Changing technology also
means that more people are exposed to video games. Many committed gamers play
on desktop computers or consoles, but a new breed of casual gamers has emerged,
who play on smartphones and tablets at spare moments throughout the day, like
their morning commute. So, we know that video games are an increasingly
common form of entertainment, but do they have any effect on our brains and
behavior? Over the years, the media have made various sensationalist claims about
video games and their effect on our health and happiness. "Games have sometimes
been praised or demonized, often without real data backing up those claims.
Moreover, gaming is a popular activity, so everyone seems to have strong opinions
on the topic," says Marc Palaus, first author on the review, recently published

in Frontiers in Human Neuroscience. Palaus and his colleagues wanted to see if
any trends had emerged from the research to date concerning how video games
affect the structure and activity of our brains. They collected the results from 116
scientific studies, 22 of which looked at structural changes in the brain and 100 of
which looked at changes in brain functionality and/or behavior.

The studies show that playing video games can change how our brains perform,
and even their structure. For example, playing video games affects our attention,
and some studies found that gamers show improvements in several types of
attention, such as sustained attention or selective attention. The brain regions
involved in attention are also more efficient in gamers and require less activation to
sustain attention on demanding tasks.

There is also evidence that video games can increase the size and efficiency of
brain regions related to visuospatial skills. For example, the right hippocampus
was enlarged in both long-term gamers and volunteers following a video game
training program.

Video games can also be addictive, and this kind of addiction is called "Internet
gaming disorder." Researchers have found functional and structural changes in the



neural reward system in gaming addicts, in part by exposing them to gaming cues
that cause cravings and monitoring their neural responses. These neural changes
are basically the same as those seen in other addictive disorders.

So, what do all these brain changes mean? "We focused on how the brain reacts to
video game exposure, but these effects do not always translate to real-life
changes," says Palaus. As video games are still quite new, the research into their
effects is still in its infancy. For example, we are still working out what aspects of
games affect which brain regions and how. "It's likely that video games have both
positive (on attention, visual and motor skills) and negative aspects (risk of
addiction), and it is essential we embrace this complexity," explains Palaus.

Texer 8.

IlepeBeauiTe TEKCT Ha PYCCKHUH HA3BIK € YY€TOM JIEKCHUKO-
rpaMMaTHY€CKUX 0COOEHHOCTEN aHIJIMHUCKOMU IIPECChI.

An interdisciplinary team of scientists using advanced imaging technology have
answered the question of whether alligators share any of the same regenerative
capabilities as much smaller reptiles. Many kinds of small reptiles, such as lizards,
are known to regrow their tails. However, with a potential body length of 14 feet,
little was known about whether alligators could possibly regrow their massive tails.

A team of researchers from Arizona State University and the Louisiana
Department of Wildlife and Fisheries have uncovered that young alligators have
the ability to regrow their tails up to three-quarters of a foot -- about 18% of their
total body length. They speculate that regrowing their tails gives the alligators a
functional advantage in their murky aquatic habitats.

The team combined advanced imaging techniques with demonstrated methods of
studying anatomy and tissue organization to examine the structure of these
regrown tails. They found that these new tails were complex structures, with a
central skeleton composed of cartilage surrounded by connective tissue that was
interlaced with blood vessels and nerves. Their findings are published in the
journal Scientific Reports.

"What makes the alligator interesting, apart from its size, is that the regrown tail
exhibits signs of both regeneration and wound healing within the same structure,"
said Cindy Xu, a recent PhD graduate from ASU's School of Life Sciences
molecular and cellular biology program and lead author of the paper.

"Regrowth of cartilage, blood vessels, nerves and scales were consistent with
previous studies of lizard tail regeneration from our lab and others," she said.
"However, we were surprised to discover scar-like connective tissue in place of
skeletal muscle in the regrown alligator tail. Future comparative studies will be
important to understand why regenerative capacity is variable among different
reptile and animal groups."



"The spectrum of regenerative ability across species is fascinating, clearly there is
a high cost to producing new muscle," said Jeanne Wilson-Rawls, co-senior author
and associate professor with ASU's School of Life Sciences.

Alligators, lizards and humans all belong to a group of animals with backbones
called amniotes. In addition to previous studies about the ability of lizards to
regrow their tails, the discovery of such large and complex new tails in alligators
provides considerable new information about regenerative process in the larger
animal classification of amniotes.

This also leads to new questions about the history of these capabilities, and the
possibilities for the future.

"The ancestors of alligators and dinosaurs and birds split off around 250 million
years ago," said co-senior author Kenro Kusumi, professor and director of ASU's
School of Life Sciences and associate dean in The College of Liberal Arts and
Sciences.

"Our finding that alligators have retained the cellular machinery to regrow
complex tails while birds have lost that ability raises the question of when during
evolution this ability was lost. Are there fossils out there of dinosaurs, whose
lineage led to modern birds, with regrown tails? We haven't found any evidence of
that so far in the published literature."

The researchers hope their findings will help lead to discoveries of new therapeutic
approaches to repairing injuries and treating diseases such as arthritis.

"If we understand how different animals are able to repair and regenerate tissues,
this knowledge can then be leveraged to develop medical therapies," said Rebecca
Fisher, co-author and professor with the University of Arizona College of
Medicine-Phoenix and ASU's School of Life Sciences.
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Engineers at Duke University have demonstrated a dual-mode heating and cooling
device for building climate control that, if widely deployed in the U.S., could cut
HVAC energy use by nearly 20 percent.

The invention uses a combination of mechanics and materials science to either
harness or expel certain wavelengths of light. Depending on conditions, rollers
move a sheet back and forth to expose either heat-trapping materials on one half or
cooling materials on the other. Specially designed at the nanoscale, one material
absorbs the sun's energy and traps existing heat, while the other reflects light and
allows heat to escape through the Earth's atmosphere and into space.



"I think we are the first to demonstrate a reversible thermal contact, which allows
us to switch between the two modes for heating or cooling," said Po-Chun Hsu,
assistant professor of mechanical engineering and materials science at Duke and
leader of the team. "This allows the material to be movable while still maintaining
a good thermal contact with the building to either bring heat in or let heat out."

The results appeared online November 30, in the journal Nature Communications.

About 15% of energy consumption in the U.S., and more than 30% globally, is for
the heating and cooling of buildings, which is responsible for about 10% of global
greenhouse gas emissions. Yet, up to now, most approaches to minimize the
carbon footprint have only addressed either heating or cooling. That leaves the
world's temperate climate zones that require both heating and cooling during the
year -- or sometimes in a single 24 hours -- out in the cold. In the new paper, Hsu
and his team demonstrate a device that potentially could keep us either cozy or
cool as the weather changes.

The specially designed sheet starts with a polymer composite as the base that can
expand or contract by running electricity through it. This allows the device to
maintain contact with the building for transmitting energy while still being able to
disengage so that the rollers can switch between modes.

The cooling portion of the sheet has an ultra-thin silver film covered by an even
thinner layer of clear silicone, which together reflect the sun's rays like a mirror.
The unique properties of these materials also convert energy into and emit mid-
range infrared light, which does not interact with the gasses in the Earth's
atmosphere and easily passes into outer space.

When a change in weather brings the need for heating, the electrical charge
releases and the rollers pull the sheet along a track. This swaps the cooling,
reflective half of the sheet for the heat-absorbing half.

To heat the building beneath, the engineers used an ultra-thin layer of copper
topped by a layer of zinc-copper nanoparticles. By making the nanoparticles a
specific size and spacing them a certain distance apart, they interact with the
copper beneath them in a way that traps light onto their surface, allowing the
material to absorb more than 93% of the sunlight's heat. Hsu and his team see the
device as something that could work with existing HVAC systems, rather than a
full replacement.

"Instead of directly heating and cooling the building, we could use a water panel to
take hot or cold water to a heat pump or boiler system," said Hus. "I also imagine
that with additional engineering, this could also be used on walls, forming a sort of
switchable building envelop." said Hsu.

Moving forward, the team is working on several aspects of the design to advance it
from a prototype to one scalable for manufacturing. Among these, explained Hsu,
are concerns about the long-term wear and tear of the moving parts and costs of the
specialized materials. For example, they will investigate whether lower-cost



aluminum can substitute for the silver and are also working on a static version that
can switch modes chemically rather than mechanically. Despite the many
obstacles, Hsu believes this technology could be an energy-saving boon in the
future. And he's not alone.

"We're already working with a company to determine the ideal locations for
deploying this technology," said Hsu. "And because almost every climate zone in
the United States requires both heating and cooling at some point throughout the
year, the advantages of a dual-mode device such as this are obvious.

A new study reveals how bacteria control the chemicals produced from consuming
'food."' The insight could lead to organisms that are more efficient at converting
plants into biofuels. The study, authored by scientists at UC Riverside and Pacific
Northwest National Laboratory, has been published in the Journal of the Royal
Society Interface. In the article, the authors describe mathematical and
computational modeling, artificial intelligence algorithms and experiments
showing that cells have failsafe mechanisms preventing them from producing too
many metabolic intermediates.

Metabolic intermediates are the chemicals that couple each reaction to one another
in metabolism. Key to these control mechanisms are enzymes, which speed up
chemical reactions involved in biological functions like growth and energy
production. "Cellular metabolism consists of a bunch of enzymes. When the cell
encounters food, an enzyme breaks it down into a molecule that can be used by the
next enzyme and the next, ultimately generating energy," explained study co-
author, UCR adjunct math professor and Pacific Northwest National Laboratory
computational scientist William Cannon.

The enzymes cannot produce an excessive amount of metabolic intermediates.
They produce an amount that is controlled by how much of that product is already
present in the cell.

"This way the metabolite concentrations don't get so high that the liquid inside the
cell becomes thick and gooey like molasses, which could cause cell death,"
Cannon said.

One of the barriers to creating biofuels that are cost competitive with petroleum is
the inefficiency of converting plant material into ethanol. Typically, E. coli
bacteria are engineered to break down lignin, the tough part of plant cell walls, so
it can be fermented into fuel.

Mark Alber, study co-author and UCR distinguished math professor, said that the
study is a part of the project to understand the ways bacteria and fungi work
together to affect the roots of plants grown for biofuels.

"One of the problems with engineering bacteria for biofuels is that most of the time
the process just makes the bacteria sick," Cannon said. "We push them to
overproduce proteins, and it becomes uncomfortable -- they could die. What we
learned in this research could help us engineer them more intelligently."



Knowing which enzymes need to be prevented from overproducing can help
scientists design cells that produce more of what they want and less of what they
don't.

The research employed mathematical control theory, which learns how systems
control themselves, as well as machine learning to predict which enzymes needed
to be controlled to prevent excessive buildup of metabolites.

While this study examined central metabolism, which generates the cell's energy,
going forward, Cannon said the research team would like to study other aspects of
a cell's metabolism, including secondary metabolism -- how proteins and DNA are
made -- and interactions between cells. "I've worked in a lab that did this kind of
thing manually, and it took months to understand how one particular enzyme is
regulated," Cannon said. "Now, using these new methods, this can be done in a
few days, which is extremely exciting."

The U.S. Department of Energy, seeking to diversify the nation's energy sources,
funded this three-year research project with a $2.1 million grant.

The project is also a part of the broader initiatives under way in the newly
established UCR Interdisciplinary Center for Quantitative Modeling in Biology.

Though this project focused on bacterial metabolism, the ability to learn how cells
regulate and control themselves could also help develop new strategies for
combatting diseases.

"We're focused on bacteria, but these same biological mechanisms and modeling
methods apply to human cells that have become dysregulated, which is what
happens when a person has cancer," Alber said. "If we really want to understand
why a cell behaves the way it does, we have to understand this regulation."

Texcer 1.

IlepeBeauiTe TEKCT HA AHIVIMMCKUHN A3BIK C YIETOM JIEKCUKO-
rpaMMaTHY€CKUX 0COOEHHOCTEN POCCUIICKOU IIPECChI.

N3 Bcex BUAOB JIIOAEH TOJIBKO YEJIOBEK PA3YMHBIM ITOJIYYHJI 3BOJIOLNMOHHOE
npeumyiiectBo. [louemy wucuesnu apyrue Bunabl poaa Homo, U B YaCTHOCTH,
3HAMEHUTBIA HEAHAEPTAIbCKAN YEJIOBEK, CHEHUAIHUCTHI CHOPAT A0 CUX TOp.
Ckopee Bcero, uMea MecTo Leiblid HA0Op B3aMMOCBSI3aHHBIX NMPUYMH, HAYMHAS C
OOBIYHON KOHKYPEHIIMM MEXIy BUJAMH M 3aKaHYMBas KIUMAaTHUYECKUMHU
n3MeHeHusAMU. M3 BcexX BHUIOB JIFOJAEH TOJIBKO YEJIIOBEK Pa3yMHbIM MOIYYHUI
ABOJIIOIMOHHOE TMpeumyiecTBo. [loueMy ucuesnu npyrue Buabl pojaa Homo, u B
YaCTHOCTH, 3HAMEHUTHIN HEAHIEPTAIBCKUIN YEIIOBEK, CIIEHUAIIUCTHI CIIOPAT 10 CUX
nop. Ckopee Bcero, uMmMena MeECTO IeNblii HAO0Op B3aMMOCBSI3aHHBIX MPUYHH,
HauMHAas ¢ OOBIYHOW KOHKYPEHIIMM MEXKIy BHJAMU W  3aKaHUYMBas
KJIMMaTH4YE€CKUMU U3MEHEHUSIMU.



Heckonbko JIeT Haz3ang HUCClIe0BaTeIN 13 YHUBEPCUTETA mraTra
[leHCcHIBLBAHMS TPEITOJIOKIIIH, 9TO HCYC3HOBEHUIO HEaH ICPTaJIbIICB
TIOCITIOCOOCTBOBAJIO TO, YTO OHU IIJIOXO TEPEHOCHIU IbIM OT OTHs. [Ipu ropennn
ApeBecuHbl (a TakXke YyIiid, HeQTenpoAyKTOB, Tabaka, MNUIIHM) 0Opa3yroTCs
MOJIMIIUKIINYECKUE apOMATUYECKUE YTIIEBOJOPOAbl (K HUM OTHOCSTCS, HallpuMep,
OoemsnupeH W HadTanuH). Ham opranusm crapaerca OT HHX H30aBUTHCS C
MOMOIIBI0 Habopa PepMEHTOB, OKUCTSIONINX BCAKHE ITOCTOPOHHNE BEIECTBA.

[IpoGiema B TOM, YTO MPH yTUIU3ALUHU MOJOOHBIX BPEIHBIX YTJIEBOJIOPOAOB B
KAueCcTBE MPOMEXYTOYHOIO MPOAYKTA MOJYHYArOTCS YPE3BBIYANHO arpecCUBHBIE U
MIOTOMY TOXE BpPEIHBIE MOJIEKYJIbI — SIOKCHJbI, XMHOHbI U jApyrue. To ecTb
M30aBIATBCS OT apOMATUYECKUX YIJIEBOJOPOJAOB, pasyMmeercs, HyxkHo. Ho ecnu
oOe3BpexxkuBarome ux (QpepMeHThl OyayT paboTaTh OYEHb AKTUBHO, B KIIETKE
CTaHET O4YEeHb MHOIO0 TOKCHYHBIX MoJekyd. [lomywaercs, uyto (depMeHThI-
yOOPITUKH TOKHBI pad0OTaTh MOJIETOHBKY, HE CIeIa.

AKTHBHOCTH (EPMEHTOB 3aBHUCHUT OT pEIENTOpa, Ha KOTOPBIA cajsaTcs
TOJIUITMKIMYECKAE apoMaTHIecKue yrieBojoponabl. Korma ren storo perentopa
CPaBHWJIM Y COBPEMEHHBIX JIIOJCH W HEaHJEPTaJblIeB, TO OKa3ajioCh, YTO Yy
HEaHJIEPTAIBIIEB OH JOJKEH ObLT paboTaTh 4pe3BbYaiiHO IP(HEKTUBHO U TIOTOMY
Ype3BbIUYAHO CUIIHHO BPEUTh.

[TouyBCTBOBaB YTJI€BOJOPO/IbI, HEAHICPTAIbCKUI PELENTOp 3aCTaBisul KIETKY
CHUHTE3UPOBAaTh OTPOMHOE KOJIMYECTBO (DEPMEHTOB, KOTOPHIE HMHTEHCHUBHO
nepepadbaTbiBaI TOJUIUKINYECKUE YTIEBOJOPOIbI W TMPOU3BOAUIN OTPOMHOE
KOJIMYECTBO TOKCHUYHBIX MPOAYKTOB MeTabonmmu3ma. Pa3sHuIa B akTUBHOCTH MEXIY
HEaHJAePTATbCKUM BapUAaHTOM PEIENTOpa W HAIIUM BapUAHTOM B DKCIIEPHUMEHTaxX
Obula BenvKa — HeanjaepTtanbckuid Obul B 150-1000 pa3 Oosiee axkTHBEH.
Ecnu Homo sapiens u Homo neanderthalensis TOTOBWIM TUILYy HAa KOCTpE, TO
YeJIOBEK Pa3yMHBI MEHbILIE CTPaial OT JbIMa, YeM HeaHAepTajell.

Ho Bcé okazanochk He Tak npocto. B HemaBHel ctatbe B Molecular Biology and
Evolution nccnenosarenu n3 JIenIeHckoro YHUBEPCUTETA TOBTOPUIIN
JKCIIEpUMEHTHI KOJUIET U3 YHuBepcurera mrara [leHcuneBanus. ['eH peuenropa B
HEaHJIEPTAJIbCKOM BAPUAHTE U B BAPUAHTE YEJIOBEKA Pa3yMHOT'0 BBOJIMIIM B KJIIETKH
Y CMOTpENH, KaK KJIIETKA OTPEArupyroT Ha apoMaTnudeckuil yriaesogopod. Ho ecinu
B NepBOM paboTe TeHbl BBOJUIM B KJIETKH O0E3bSIHBI U KPBICHI, TO BO BTOPOil
paboTe IJisl SKCIIEPUMEHTOB B3sJIM YK€ KJIETKU uenoBeka. Kpome toro, B 1t000M
HallleM T€HE €CTh COOCTBEHHO KOJHUpPYIOIas 4acTh, B KOTOpoW 3amrdpoBaHa
MOCJIEA0BATEILHOCTh O€JIKa, U OKPY’KAIIIUe €€ C JBYX CTOPOH HEKOJUPYIOIIHE
MOoCNIeI0BaTeNbHOCTH. OT HEKOAMPYIOUIMX IOCJIE€I0BAaTEIbHOCTE BO MHOIOM
3aBUCUT, CKOJIbKO Oejika CHHTEe3upyeT Kierka. M Bo BTOpol paboTe B KJIETKH
BHEJIPSIJTA UMEHHO «IIOJTHBIC» I'€HbI, BMECTE C X COOCTBEHHBIMHU HEKOIUPYIOIIUMHU
II0CJIEeJ0BATEIbHOCTSIMH.




Texcr 2.

IlepeBeauTe TEKCT HA AHIVIMMCKUUN A3BIK C YIETOM JIEKCUKO-
rpaMMaTHY€CKUX 0COOEHHOCTEN POCCUMICKOU MPeCcChl.

Ha namry koxy MOCTOSIHHO OCeZaeT OTPOMHOE KOJIMYECTBO OAKTEpUil U BUPYCOB.
He Bce 13 HUX MPOHUKAIOT BHYTPb KJIETOK, HO MHOTUM 3TO0 yaaércs. OgHako He
00JeeM k€ Mbl TOCTOSIHHO — 3HAYMT, Y KOXKHBIX KJIETOK €CTh HHCTPYMEHTHI,
KOTOpBIE MO3BOJIAIOT BOBPEMSI OOHAPYKUTh UH(DEKIIHIO, TOKa OHA elIE He
MPEBPATUIIACH B MTOJIHOILICHHYIO O0JIE3Hb.

Cotpynauku MIOHXEHCKOT0 YHUBepcHuTeTa UM. JIroneura 1 MakcCUMHIIaHa U
NuctutyTa Ouoxumun Obmectsa Makca [lnanka nunryT B Science 06 oTHOM
TaKOM MOJICKYJISIPHOM UHCTPYMEHTE, KOTOPBIN MO3BOJISIET CBOEBPEMEHHO
n30aBIATHCS OT BUPYCOB. MccaenoBaTenu n3yvainu peakinio KepaTHHOIIMTOB Ha
Bupyc jeca Cemuuku (SFV). KepaTHHOLUTHI COCTABIIAIOT BEPXHUM CIIOM KOXKH,
CIIy’aT MEXaHUYECKUM 0apbepoM JIJIsl BHELIHEN CPEJIbl U MEPBBIMU CTATKUBAOTCS
¢ mukpobamu. Bupyc neca Ceminku 011 00HApYKEH, KaK JIETKO J0TafaThCs, B
necy CeMIMKHU Ha TeppuTOpun Yrauasl. KoMapel mepeHocsT ero Mexmy
KUBOTHBIMHM, U TIPH CIIy4ae 3apakatoT U yejoBeKka. byyun cMepTesbHbIM IS
I'PBI3YHOB, Yy 4yesnoBeka SFV BbI3bIBAET JUIIb T0BOJIBHO MATKHE CUMIITOMBI, XOTS
ecyu y O0JIBHOTO MPOOJIEMBbl C UMMYHHUTETOM, TO ¥ eMy SFV MoxeT 10cTaBUThH
CEepbE3HBIE HENTPUATHOCTHU.

Cgou renbl BUpYyc Jieca CeMIMKU XpaHUT B OJIHOM-eAuHCTBEHHOM 1ienouke PHK;
Kak ToJibko BupycHas PHK nomanmaer B kiieTky, Ha HEW cpa3y HAUMHAKOT
CHUHTE3UPOBAThCsS BUpyCcHBIE Oenku. SFV yacTo ucnomib3ytoT B 1abopaTOPHBIX
uccinenoBanusx kak moaens PHKoBoro Bupyca. UtoOb!I keTka BOBpeMs €ro
oOHapyxuja, €il Hy>KHO YBUJIETh YTO-TO HEOOBIYHOE, UTO-TO, UTO BBIJATIO ObI
BHUPYC C FOJIOBOM — CKaXKeM, KaKOH-HUOY/Ib CTPAHHBIN MOJIEKYJIIPHBIN KOMILIEKC,
KOTOPBIN CBOMCTBEHEH BUPYCY, HO KOTOPOrO HE ObIBAET y KIETKHU.

Y PHKoOBBIX BUPYCOB TaKOW CTPAHHBIA MOJIEKYJISIPHBINA KOMILUIEKC €CTh. Bupycy
HYKHO Pa3MHOXAaTbhCs, UHBIMU CJIOBAMH, OH JIOJKEH CO3/1aBaTh KOIIUHU CBOETO
reHoma, To ectb cBoeit PHK, 4To0bI moTOM yrakoBaTh UX B HOBbIE BUPYCHBIE
yactuilsl. Komun HoBbIX PHK cunTesupytorcs Ha crapsix PHK, u B MoMeHT
CUHTE3a MOSBISIETCS CTPYKTYypa U3 ABYX crnapeHHbix Mosekyn PHK. O6braHO
takux caBoeHHbIX PHK B kiieTke HeT. Eciiv OHM MTOSIBUIIMCH, 3HAYUT, B KIIETKY
IIPOHHUK BUPYC.

Cnapennsie PHK B kieTkax Koxu 0OHapy>KMBaeT CIEUAIbHBII HIMMYHHBIX
peuentop — 6enok NLRP1. MccnenoBarensiM yanoch moka3aTh, YTO OH
NENUCTBUTENBHO cBs3bIBaeTcs co caBoeHHbIMA PHK. OmytnB PHK-kxommtekc,
NLRP1 3anmyckaeT B kJieTke COOpPKY CII0KHOTO OEIIKOBOI0 KOMILJIEKCA MO/
Ha3BaHueM uHdIamMmacoma. MuoxecTBo 0enkoB (Bkiatouas NLRP1), kotopsie
BXOJIIT B COCTaB MH(IIaMMAaCOMBI, aKTUBUPYIOT BOCHAIIMTENbHBIE PEAKIUH,



CTUMYJIUPYIOT pabOTy CUTHAIBHBIX O€JKOB M BKIIFOYAIOT OJHY U3 IIPOTrpaMm
KJIETOYHOTO CaMOyHUYTOXKeHUs1. KileTka ruOHeT BMeCTe C BUPYCOM — HO JIydlIie
BOBpEMSI ITOKEPTBOBATH OJAHOU-IBYMS KJIETKAMH, YEM OTKPBITh ITyTh OOJIE3HU.
[TonyTHO ¢ YHMUYTOXXEHHEM 3apaKEHHON KIIETKH €€ UH(IIaMMacOMBI BBIIETISIOT
BEILIECTBA, KOTOPbIE CTUMYJIMPYIOT BOCCTAHOBJICHUE TKAHMU.

Texkcr 3.

IlepeBeauTe TEKCT HA AHIVIMACKUUN A3BIK C YY€TOM JIEKCHKO-
rpaMMaTHYE€CKHX 0COOEHHOCTEN POCCUMCKOU IPECCHI.

Qrnem-namaTh, 0a3UpyrONIAsCs HA WCIOJb30BAHUU TPAH3UCTOPOB JIJISi XPAHECHMS
uH(pOpMaIUH, TMOTyYWIa TUPOKOE PACIPOCTPAHCHUE B TIOCIEIHUE ECATUICTHS.
Ha e€ ocHOBE co31a10TCA yCTPOMCTBA SHEPTrOHE3aBUCUMOM, TO €CTh COXPaHSIOIIEH
UHGOPMAIIMIO MPU BBIKIIOYEHUH KOMITBIOTEPA MaMSTH — TBEPAOTEIbHBIE JUCKU
(SSD), paznuunsie kaptel namatu u USB-dneni-nakonurenu, mmupoKo U3BECTHHIC
MoJl Pa3rOBOPHBIM Ha3zBaHUeM «(iemkuy. Mx EMKOCTh MOCTOSHHO pPacTET, U
«aemkn» yxe GaKTUYeCKU BBHITECHUIIN U3 OBITOBOTO WCIIOJB30BAHUS JIa3e€pHBIC
KOMITakT-1ucku. OHaKko Takasi Quien-namsaTh 00JagaeT cepbE3HBIM HEOCTATKOM
— OTPAaHUYCHHBIM CPOKOM CITyKObI. OObIYHAs «(IIeIIKay BhIIEPKUBAET HECKOIBKO
TBICSY LIMKJIOB Mepe3anucH, a cambie Joporue SSD — Heckosbko coT Thicsy. [locne
ATOTO OHM HAUYMHAIOT JaBaTh COOHW, TepsTh HHGOPMAIUIO, a TO M BOBCE
OTKa3bIBaIOTCS pabOTaTh

[ToaToMy BO BCEM MHpe IIMPOKO BEAYTCA pabOThI MO pa3pabOTKE HOBBIX BUIOB
HSHEPrOHE3aBUCUMOM MaMsTH, oOyiajaromieid OOoJblIeH JTOJITOBEYHOCTHIO U
CKOpOCThIO paboThl. OJHO W3 NEPCHEKTUBHBIX HAIpaBiICHUN HCCIEAOBAHUN —
UCIIOJIb30BAHUE CETHETORJIEKTPUKOB — MAaTEPHUANIOB, CIOCOOHBIX MOJJEPKUBAThH
MOCTOSIHHYIO TOJIIpU3aliiio, ITpy0O TOBOpsi, COOCTBEHHOE 3JIEKTPUUECKOE IOJIE,
KOTOpOE€  MOXET OBITh  MEPEOPUEHTHUPOBAHO  NPUIIOKEHUEM  BHEILIHETO
AIIEKTPUYECKOTO0  MOJsA. OJTO MOAOOHO TOCTOSIHHBIM  MarHuTaM U HX
NEpEMAarHMYMBAaHUIO, 3a 4YTO  JIaHHbIE MaTepualbl [0  AHAIOTHH  C
dbeppoMarHeTUKaMu TaKKe Ha3bIBalOT (eppodiekTpukamu. J[aHHOE CBONCTBO
MO3BOJISIET IPUMEHITh CETHETOAIEKTPHUKY JJI XPAHEHUS IBOMYHON MH(POPMALIMH.

OnuuM w3 HauOosiee TMEPCHEeKTUBHBIX MaTEPUaAlOB JJIi HOBBIX «(Iiemiex
cuntaercs okcun rapuus (HfO,), mnockonbky Bce Jpyrue H3BECTHBIE
CETHETOAJICKTPUKH TIO Pa3HbIM MPUYMHAM HE MOTYT OBITh HCIIOJIb30BaHBI B
COBPEMEHHOU HaHO3JIeKTpoHMKe. Kak AMAIEKTPUK OH JIaBHO HCIOJIB3YETCS MPU
U3rOTOBJICHUU TpaH3UCTOpOB. Ho okollo necaATH JeT Haszaa HeMeukue (QU3MKH
OOHapYy>KUJTK, YTO MPHU ONPEACIEHHBIX YCIOBUIX (JIETUPOBAHUM, TEMIIEPATYpPHOI
00paboTKe | T.1.) O4YECHb TOHKUH CJIOW OKCHJA TaQHUS MOXKHO «IEPEKIIOUYHUTH) B
HEOOBIYHYIO JJII HEro KpPUCTAUIMYECKYI0 CTPYKTYypy (dasy), oOiamaronyro
CETHETONJIEKTPHUUECKIMU CBONCTBAMU.



Tekcr 4.

IlepeBeauTe TEKCT HA AHIVIMACKUUN A3BIK C YY€TOM JIEKCHKO-
rpaMMaTHY€CKUX 0COOEHHOCTEN POCCUIICKOU IIPECCHI.

B unentpanbHoil yactu CeBacTomosii, Ha MbICE XPYCTaJbHbIM, SKCIEIUIUA
NuctutyTa apxeonornn PAH oTKpbl1a KpyNHYIO KEpaMUYECKYO MacTepcKyro [V—
III Beka 1o H.3. M3-3a m0KapOONacHOCTH TaKue KOMIUIEKCHI YacTO pacliojaraiu 3a
peAeiaMu TOPOJCKUX CTEH, & TIOTOMY MX HaXOAAT PEAKO.

Apxeonmorn OOHapyXWIH TpH OOXKWTATENbHBIC I€YH, KOTOPBIC CIIOKEHBI W3
CBIPIIOBBIX Kuprmuei. X pasmepsl — npumepHo 3%3 M. [IBe W3 HUX KpyTjbie, B
HUX OoOXkuramu nocyny. TpeTess — KBajapaTHasi, B HEW, CKOpee BCEro, OOKHUTraiu
yepenuiy.

Henaneko or meuedl HalUIM Takke IUIOMIAJKY IIUpUHON okoio 10 meTrpos,
KOTOpasi BbUJIOKEHA (PparMeHTaMU NEPEHKEHHBIX CHIPIOBBIX KUPIHUYEH u amdop.
BeposATHO, Ha 3TOM IJIOIMIAAKE CYIIMIIA KEPAMUYECKUE U3/IEIINS.

B onHOM M3 KpyTJIBIX IEYEH apXeoJIoTH HAIUIA TPY3WJIa Ul TKALKUX CTAHKOB C
KieiiMamu. B cioe paspyiieHust Apyroi Kpyriiod nedu oOHapyKUiu HEOOJbIION
KEPAMUYECKHN IITaMI, KOTOPBIM HA TIIMHSHBIE U3/1EJIHSI HAHOCUJIN OPHAMEHT.

Okcnenuuus MHCTUTYTa apXeosioruu padoTaeT Ha Mbice XpyCTalbHbIN ¢ QeBpas.
Packon pacnosioxkeH Heganeko oT oOenucka U MoHyMeHTa «CojijaT U MaTpocy.
CuurTanoce, 4To NMaMATHUKA U 54 MexaHUdecKuil 3aBOji, KOTOPBIA CYIIECTBOBAI
TaM B XX BEKE, MOJHOCTHI0 YHUUYTOXWJIM KYJIbTYPHBIN ciior. Ho okazanock, 4To
COXPAaHUJIMCh HE TONBKO YKpereHus XIX Beka, Ho u ciou [V-III BB. 10 H.3.

Kpome macrepckoii, Ha Mpice XpyCTaJbHbIM OTKPBUIM OTPE30K MOIIEHOM JOPOTH,
XO35IMCTBEHHBIC SIMbl U OCTAaTKH KaMEHHBIX mocTpoek. [locnennue, ckopee Bcero,
OBLITM YacThIO OONBIION yCcaabOBbI.

Tekcr 5.

IlepeBeauTe TEKCT HA AHIVIMMCKUHN A3BIK C YIETOM JIEKCUKO-
rpaMMaTHY€CKUX 0COOEHHOCTEN POCCUMICKOU MPeCcChl.

HelipoHbl coequHEeHbl Ipyr ¢ APYroM OTPOCTKAMM — ACHAPUTAMU U AKCOHAMM.
UYepe3 neHAPUTHI, KOTOPBIX Y HEr0 HECKOJBKO, HEMPOH INPHUHUMAET CUTHAJBl OT
JAPYTUX KIIETOK, a 4€pe3 OJAWH-CAUHCTBCHHBIM W OYEHb JUIMHHBIA AKCOH CHUTHAJ
OTHPABISAETCA OT HEMPOHA JAJBIIE MO0 HEPBHBIM LEISIM. BOJIBIIMHCTBO OTPOCTKOB-
AKCOHOB Yy HAIIMX HEPBHBIX KJIETOK YKYTAaHbl CIOXHOW JTUNUAHOW OOOIOYKOU —
MHEJIMHOM. MUEIMH U30JUpyeT HEMPOHHBIN «IIPOBOJ» OT APYTUMX IPOBOJOB; IPH
ATOM B MUEIMHOBOU 000JIOUKE €CTh NEPUOJUUECKUE CY>KEHHUSI, TAK YTO CUTHAN KakK



Obl CKayeT OT OJHOTO0 TaKOro CyXKeHHs K Japyromy. Ilo HelipoHy ¢ MueamHoM
UMITYJIbC O€KUT HAMHOTO OBICTpEe, YeM MO0 HEUPOHY Oe3 MUETUHA.

JlunuaHyr0  «H30JIEHTY»  JAlOT JpYyrue KIETKH HEPBHOM  CHCTEMBI —
onurofeHapountsl. [lo cyTu, MuenuH — 3TO MeMOpaHbl OJIUTOACHAPOIIUTOB,
KOTOpBbIE YKYTBIBAIOT HEUPOHHBIM OTPOCTOK HECKOJBbKUMHU closiMU. Kpome
AJIEKTPOMEXAHUYECKOW  M30JBSIUMH,  OJIMTOJCHAPOLMTHI  JAKT  HEHpPOHaM
[UTATEIbHBIC BEIIECTBA B BHJE MOJIOYHOM KHCIOTBI, KOTOpas B HEHWpPOHAX
pacHierisieTcs ¢ 00pa3oBaHUEM YHEPTUU B META0OINYECKUX PEAKITUSX.

Ho nHa sTtoM ¢yHKIMM MuenuHa He 3akaHuuBarotrcs. CoTpynHuku MHcTuTyTa
AKCIEpPUMEHTaNbHOW MenunuHbel Oo0mecTBa Makca [lnaHka CTaBUJIM OMBITHL C
MBIIIIAMHU, Y KOTOPBIX B CHJIy T€HETHUECKUX MOoJu(uKaiuii Ha HeHpoHaxX ObLIO
pa3Hoe KOoJu4ecTBO MuenuHa. VccnemoBarenn HaOmoAanyd 3a KIETKAMH KOPbI
MO3ra, KOTOphI€ AaHAJIM3UPYIOT 3BYKOBBIE curHaibl. M okaszaioch, 4TO B
3aBUCUMOCTH OT KOJIMYECTBAa MHEJIMHA HEUPOHBI IO-pa3HOMY OTBEYAlOT Ha
MOBTOPSIOIINUECS 3BYKHU.

Texcer 6.

IlepeBeauTe TEKCT HA AHIVIMACKUUN A3BIK C YY€TOM JIEKCHKO-
rpaMMaTHY€CKUX 0COOEHHOCTEN POCCUIICKOU IIPECCHI.

VY yenoBeka Temmeparypa Tela MOXKET KoyieOaTbcs B TE€UEHHUE CYTOK Ha Ipajyc—
MOJITOpa C JIMIIIHUM, HO HOPMaJIbHOM Temmeparypoil cuutaercsa 36,6 °C, ecnu
U3MEPATH Mo MbIIKOH, u 37 °C, eciu U3MEpsATh BO PTy. DTH IU(PHI BOIUIK B
oOuxon Omaromaps BblIawlieMycs Hemenkomy Bpauy Kapny Bynnepnuxy,
KOTOpBIM JIOJIT0 U TOAPOOHO M3ydall CBS3b TEMIEPATypbl Tella C PpPa3sHbIMH
0O0JIE3HAMH: U3MEPUB TEMIIEPATYPY Y 25 THIC. YEIOBEK, OH MPUIIEN K BBIBOY, YTO
Hopma — 310 37 °C.

OnHako B IOCIEIHEE BpEMs CTAM IMOSBIATBCA HCCIEAOBaHUS, B KOTOPBIX
HOpMaJIbHAsI YeJIOBEUYECKask TEMIIEPATypa OKa3bIBACTCS HUKE KAHOHUYECKUX HHUPP.
Tak, B 2017 rony B The BMJ BbllIa CTaThsl, COIVIACHO KOTOPOW HOpMaJibHAs
temneparypa 6putanieB yxe He 37 °C, a 36,6 °C (3nech u gajnee Mol OyJieM UMETh
B BHUJly TEMIIEPATYPY, U3MEPAEMYIO BO PTYy). A B Hauaje 3Toro rojaa B eLife Oblia
omyOnuKoBaHa paldoTa, aBTOpPBl KOTOpoM yTBepxkaanu, yto xutenun CHIA 3a
nocyiennue noaropacta et octbuii ¢ 37 °C no 36,3 °C. 1 B ogHOM, U B APYroM
cllyyae HCCIe[OoBaTelld YYUTHIBAIM, YTO TEMIEepaTypa MEHSAETCS He TOJbKO B
TEYEHHE CYTOK — OHa em€ MOXKET 3aBHUCEThb OT BO3pacTa, Macchl Tea,
XPOHUYECKUX 3a00JIEBaHUI U JIa)Ke PacoBOW MPUHAJICKHOCTU. TeM He MeHee, C
Y4E€TOM BCEX OrOBOPOK IMOJIYYaaoCh TaK, YTO JIFOJM CTAIM XOJOJHEE, YEM PaHbIIIE
— B IIPSIMOM CMBICJIE.

OmHo W3 OOBSCHCHHMM HAaNpalIUBaeTCs caMoO Co0o0#. 3a mociaeaHue CTO JIeT
CaHUTAPHBIE YCIIOBUS CTaJM JIy4lle, Mbl COOIIO/IaeM MpaBujia TUTUEHBl U TTIOTOMY



pexe CcTajlkuBaeMcs ¢ HWHQEKIUsIMHU, a €ciu | 3abojieBaeM, TO OBICTPO
BbuleunBaeMcs. MH@ekunonHsie 0ojie3HH (Ja U HE TOJIBKO HH(EKIIMOHHBIE)
HOBBIIIAIOT TEMIEpPaTypy, U €CIM Bbl OoJieeTe dYacTo, WIM K€ y Bac €cTb
XpoHHUYEecKass MH(QEKUMs, TO U Balla OObIYHAsE TeMIeparypa OyJIeT B CpeaHeEM
nosbliie. Ilpome roBops, JOaM cierka OCTBUIM, MOTOMY YTO CTanu Oosee
3I0POBBIMH.

Texcr 7.

IlepeBeauTe TEKCT HA AHIVIMACKUUN SA3BIK C YY€TOM JIEKCHUKO-
rpaMMaTHYECKUX 0COOEHHOCTEN POCCUMCKOU IPECCHI.

B ocrarkax cpenneBekoBoil nepkBu [leBsl Mapuu y nepeBHu Ctok-MaHaeBUILT B
aHTnuiickoM rpadctBe baknHreMImp HaluIM «BEAbBMOBCKHE» 3HAaKU. O HaxXojKax
coobmaer The History Blog.

3HaKU MPEACTABISIOT COO0I OKPYKHOCTH C OTBEPCTHEM B IIEHTPE M «ITydaMim,
KOTOPBIE PACXOIATCS OT HETO pajnycaMu. Takue CHMBOJIBI HAHECIIH Ha JBa KaMHSI.
OHU A0/HKHBI OBLTN 3aIIUTUTE OT BEIBM M JIPYTOTO 371a, CAMBOJIMYECKH 3aMaHUBasI
€ro B JJAOUPHUHT.

HccnenoBarenu 0TMEYarOT, YTO TAKUE N300paKEHUST YaCTO MPUHUMAIOT 32
cosiHeuHble yackl. Ho B CTok-ManeBuiiie OHM HaXOIATCsl, BO-IIEPBBIX, MOYTH Ha
YPOBHE 3€MJIH, a BO-BTOPHIX, Ha KAMHSX B 3aMaJHOM KOHTp(dopce 1epKBH, Kyaa
COJIHEYHBIE JIy4H IONACTh HE MOTJIU.

LlepkoBb uccienoBaiu Nepel CTPOUTEIHCTBOM HOBOM BEICOKOCKOPOCTHOM
xene3nou noporu HS2, koropast coequnut Jlonaon ¢ lllotnanaueit. Oxpanubie
PACKOIIKH MTO3BOJIWIN JETATBHO BOCCTAHOBUTH UCTOPHUIO Xpama.

Hauano nepkBu nojioxuia 4acoBHs, KoTopas Obuia noctpoeHa okosio 1070 rona,
BCKOPE MOCJIe HOPMaHJICKOTO 3aBoeBaHus. BO3MOKHO, IepBOHAYaILHO OHA ObLIa
«YacTHOW» — MpUHAIeKaIa MECTHOMY JIOpAY MaHopa (Biajes 3eMJIEH OT KOopoJs,
a He OT Jpyrux (eoaanos, B OTIUYHME OT phillapeit). Bckope yacoBHIO paciiupuiii,
a B 1340-x rogax x He#l mpuctpouiu npuaein. [loxoxke, 4To K 3 TOMy BpEMEHU
LIEPKOBBIO CTAJIU MOJIb30BAThCA MECTHBIE kUTEIU. B 1866 rony B nepeBHE
NOSIBUJIaCh HOBAs IIPUXO/ICKas LIEPKOBB, a CTAPYI0, HA OKPauHE JIEPEBHH,
3a0pocuinu. [locTenenHo oHa npuiia B HETOAHOCTh U B 1966 roxy eé cuecnu.

CHOC HUKaK HE 33JJ0KyMEHTHPOBAJIH, I03TOMY apX€0JIOru J0 PACKOIOK He
IIPEACTABIIUIN, YTO MOTJIO COXPAaHUTHCS OT UepKBU. Ho, Kak oka3aiock, oHa
JIOILIA 10 HAC B CPABHUTEIIBHO XOPOILIEM COCTOSIHUM: HE MOCTPaAAIIX MOJBL, a
CTEHBI BO3BBIIIAOTCS MPUMEPHO Ha 1,5 meTpa. Packonku nponomxarcs B 2021
roJly: apXeoJIOTH HAJICIOTCS, YTO HMKE MOTYT OBITh OCTaTKU 0oJiee ApEeBHEM,
AHITIOCAKCOHCKOW LIEPKBHU.



Texcer 8.

IlepeBeauTe TEKCT HA AHIVIMMCKUUN A3BIK C YIETOM JIEKCUKO-
rpaMMaTHY€CKUX 0COOEHHOCTEN POCCUMICKOU MPeCcChl.

AHTpOIOJ0TH OOHAPYKUJIU CIIeJbl TPEMaHAIMKM Ha 4yeperne M3 KypraHa y ceja
JIsroBckoe (Boctounbiii Kpsim). Haxonka matupyercs Il TeicaueneTuem 1o H.3.,
3TO O/Ha U3 KPYIHENIINX TpEeMaHalnum BIIOXHU OpOH3BI.
Crnenpl XUpYypPruYecKOro BMEIIATeILCTBA UMEIOT (hopmy pomba, pazMep KOTOPOTo
— 140x125 mM. OH HaxoauTCs B TEMEHHOM M 3aTBUIOYHBIX 30HAX M OXBAaThIBAECT
3HAUYUTENIbHYI0 00JIacTh CBOJIA Uepera.

Tpacomornuecknii aHanu3, KoTopeli mnposena cortpynHuk WA PAH Onecs
HWropeHa YcrneHckas, IOKas3aja, YTO TPEHAHALMI0 JejJald MUHUMYM TpeMs
MHCTpYMEHTaMH. YacTh cIefoB Ha 4eperne OCTaBWIO TOJICTOE JIE3BUE KAMEHHOTO
pesna, — BUAMMO, C €r0 IOMOIIBIK pa3Medalnu 30Hy onepaunuu. pyrue cuensl —
MEJIKHE, JJIMHHbIC, IMHENHbIE — OCTABUJI KAMEHHBIN CKOOENb ¢ peTyIINPOBaHHBIM
ne3BueM. TpeTesi rpynma ciaeioB — KpyIHble, INTyOOKWe, JIMHEWHBIE, B BHJIE
napajuiesbHbIX 60po3a. VX MOIIM OCTaBUTh KAMEHHBIM HOKOM C OCTPBIM TOHKHUM
JIE3BUEM.

JlpeBHUIT XUPYpr clenan ONeparuio B TEXHUKE BHICKAOIMBAHUS — C €€ TTIOMOIIBIO
MOXHO ObUIO MCTOHYUTH KOCTHYIO IJIACTUHKY WM MOJYYUTh OTBEPCTUE B ILIEHTpE.
«ITO MpUMEP YAUBUTEIBHOTO UCKYCCTBA APEBHETO MACTEPA-XUPYpPra, KOTOPBIU C
IOBEJIMPHOM TOUYHOCTBIO BBICKOOJIMJI KAMEHHBIM OpPYAUEM JIOBOJIBHO OOJIBIION
Y4YaCTOK KOCTH, OCTAaBMB TOHYANIIYIO0, MEHBIIIE MUJUIMMETPA TOIIIMHON, KOCTHYIO
IJJACTUHKY ©0€3 CMEpPTOHOCHOTO TMPOHUKHOBEHHMS B TIOJIOCTh 4Yepemna, TIe
PacMoJIOKEeHbI KPYITHbIE KPOBEHOCHBIE COCY/IbD», — TOBOpUT Mapus BceBoiiojioBHa
HoGpoBoakckas, JOKTOp  HCTOPMYECKMX  HayK, 3aB.  JlabopaTopuei
KOHTEKCTyalbHOM aHTpomnojiorun MA PAH.

Koctb cpezana HeoquHakoBo. B oHUX MecTax Kpaii yriyOJieHus] KpYyTOH, BEPXHsIS
KOCTHas IJJaCTUHA M TyOdaToe BEHIECTBO pa3pe3aHbl MOYTH BEPTHKAIbHO. B
OPYTHX MECTax J3TOT IEepeX0o] O4YEHb IUIaBHbIA. BO3MOXHO, TpenaHnanus
MOJIyYMJIaCh HECUMMETPUYHOM, MOTOMY YTO BpadeBaTelb padoTan mpaBoil pyKoi
U HE MEHsI €€ MOJIOKECHUE.

Texkcr 9.

IlepeBeauiTe TEKCT HA AHIVIMMCKUUN A3BIK C YIETOM JIEKCUKO-
rpaMMaTHY€CKUX 0COOEHHOCTEN POCCUIICKOU IIPecChl.

B mammmonansnom napke Yait-Cannc (Hpro-Mekcuko, CIIIA) oOHapYXHIIH CaMyFO
JUIMHHYIO LIETIOYKY U3 OTIIEYATKOB HOT JIEIHUKOBOTO nepuoja. OHa TAHeTCs
MIPUMEPHO Ha MOJITOpPA KUJIOMETPA U UMEET BO3pacT He MeHee 10 ThICsY JieT.



Haxonka onmyb6nukoBana B sxypHasie Quaternary Science Reviews, cTaTbio KpaTko
nepecka3biBaeT_Ciysk0a HanmoHanbHBIX napkoB CIITA.

Crenpl OcTaBUIIM J1BA YEJIOBEKA — KEHIIMHA (MM MAJIbYUK MOJIPOCTOK) U PEOEHOK
BO3pacToOM MeHee TpéX seT. IHTepecHo, 4To peGEHOK TO 1MIEN caM, TO «eXal» «Ha
pYyKax»: €ro cieasl BpeMs OT BPEMEHH MPONAJAroT, a Y CTAPIIErO «IOIMYTUYUKA»
OJTHOBPEMEHHO cTaHOBsTCS ri1yoxke. Kpome Toro, no cienam sicHo, 4To pebéHka
Hec/IU Ha Oeape, U BpeMs OT BpeMEHU NepeKIIabIBaIi ¢ OAHOI0 Oepa Ha APYyToe.
[Tapk Vaiit-Canjnc («bernble mecku») U3BECTEH KaK KpyIHEWIasi B MUpe
MPUPOJIHAS «KOJUIEKIIUS OTIeYaTKoB Hor u jan. Koraa-To Ha ero mecte 65110
03€p0, B IPUOPEKHOM IPsI3U U MECKE KOTOPOro U COXPAHSUIACH ciefbl. [lecok Tam
HEOOBIYHBIN — TUIICOBBIN, UMEHHO OH, BMECTE C MECTHBIMH BOJIOPOCISIMH,
3aKOHCEPBHPOBAJ OTIeyaTKu. PaHee B 3TOM ke MmapKe HaAXOAWIIN CIEIbl

MaMOHTAa, TUTAHTCKOTO JEHUBIIA, Y>KACHOTO BOJIKAa W aMEPUKAHCKOTO JIbBA.
Coo01anoch 1 0 clieJlax OXOTHUKOB Ha JICHUBIIA (BEPOSITHO, HEYAAUJIUBBIX).

Tekcr 10.

IlepeBeauTe TEKCT HA AHIVIMACKUUN A3BIK C YY€TOM JIEKCHKO-
rpaMMaTHY€CKUX 0COOEHHOCTEN POCCUIICKOU IIPECChI.

Kanysicb Ha maMsITh, Mbl 4acCTO BajJuM BCE Ha OOJbIION 00BEM HH(OpMaIUW,
KOTOPBIN €XeAHEBHO 00pyIIMBaeTcsi Ha Hac. Ho Jeno MokeT ObITh HE TOJBKO U HE
CTOJIPKO B KOJIMUECTBE MH(GOPMAIIUU, CKOJIBKO B TOM, KaK MbI C HEl oOpaiaemcs.

UccnenoBarenu u3 CToHAOPICKOr0 YHMBEPCUTETA MOCTABWIIM JKCIEPUMEHT C
BOCBMBIOJIECSTHIO MOJIOJIBIMM JIFOJbMH B BO3pacTte OT 18 g0 26 neT: um
MOKa3bIBAJIN KAaKHE-TO KAPTUHKH, KOTOPBIE MOCTENICHHO MEHSUIMCH, U HY)KHO OBLIO
yKa3aTh, YTO UMEHHO HU3MEHUJIOCh B M300pakeHUU. UTOOB! YBUICTh M3MECHEHUS,
TpeOOBaIOCh BCIIOMHHUTH, KaK KapTHHKa BBITIIsAENa jJ0 3Toro. Ilepem Tem, kak
MOJIOJION YEJIOBEK B AKCIEPHMEHTE JOJDKCH OBLI BCIIOMHHUTBH IPOILILIA BapHaHT
KapTUHKHU, €r0 YeM-TO OTBJICKAJIH.

OnHOBpEMEHHO y YY9aCTHUKOB IKCIIEPUMEHTA 3aMMCHIBATTN
anektpodHiedanorpammy (33I) u oneHuBanu pasmep 3paukoB. B D31 cnenunu
3a anb(a-BOTHAMU, UCXOASIIMMH M3 3aTBUIOYHOW YaCTH: €CJIM OHHM YCUIIMBAIIKCH,
3HAYUT, YEJIOBEK JIEHCTBUTEIHLHO OTBIIEKCS, IOTEPST BHUMaHUE U OTyKIaeT Tie-TO
MBICIIIMHA. O TOM K€ TOBOPHUT M CY)KEHHE 3PAYKOB: €CJIM OHU CY>KUBAIOTCS TEPE]I
TeM, KaK MBI COOpAIMCh YTO-TO CIIeNaTh, 3HAYUT, CBOE MO MBI BHIMIOTHUM XYXKE
U3-3a PACCESHHOTO BHUMAHWSI U TJIOXOU PEAKITHH.
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