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[MTOACHKOBAJIbHA 3ATTNCKA

YnMTaHHA HAaNEXUTb 40 OCHOBHUX BUAIB MOBNEHHEBOI AiANbHOCTI, ePEKTUBHMUM
3acobom OTpMMaHHA HOBOI iHGOpmaLii. | € NpoBIgHOK HABMYKOK Yy MNPOLECI
edeKTUBHOIO BUBYEHHSI aHMINCbKOI MOBU. [NA YAOCKOHANEHHA PiBHA BONOAiIHHA
iHO3eMHOiI MoBM, 36arayeHHsA CT0BHUKOBOIO 3anacy, OCBOEHHA NPOdECIiMHOT NEKCUKN
Ta nornmbneHHA rpamaTukm 6e3nporpawHMM € 3aNy4eHHA aBTEHTUUYHMX TEKCTIB,
OpuUriHaNbHUX MaTepianiB, KyYpHanbHMX CcTaTel, MaTepianis 6a0rie  TOLLO.
PO3WNpEHHA MOXAMBOCTEN ANA OCy4YaCHEHHA OCBITHbOrO nNpouecy HaaalTb
maTtepiann Beb-pecypcy TED.com, AKuiA € ogHUM 3 ePEKTUBHUX IHCTPYMEHTIB AN
dopmyBaHHA npodecinHux HaBu4yoK. TED (abpesiaTypa Big aurn. Technology
Entertainment Design) — HeKOMepLUiiMHa amepUKaHCbKO-KaHaACbKa opraHisauis, sika
NPOBOAUTb WOPIYHI KOHbepeHUii nig racnom “Ideas change everything”, oxonntooTb
LUMPOKE KONO TeMm, CMpPUAOTb PO3MOBCIOAMKEHHIO HOBITHIX igen Ta nornagis, AKi
MOXYTb 3MIHUTM CBIT.

MeTolo HaBYaNbHO-METOANYHOrO NOCIOHMKA € NiABULLEHHA B3aEMO3B’A3KY
3MICTY HaBYaHHA 3 MaMbyTHbOK NpPodecinHO AiAnbHICTIO 3400yBayiB  OCBITH
6ioTexHonoriyHux Ta b6ioiHKeHepHUX cneuianbHocTen. [AnAa peanisauii uwiei metn 6yno
nigibpaHo BiANOBiIAHI MaTepianM Ta 3anPONOHOBAHO MICAATEKCTOBI 3aNUTaHHA, AKi
MalOTb BM3HAUYUTM PO3YMIHHA CTyAEHTOM iHPOpMaLii, PO3YMiHHI 3MICTy TEKCTY,
nigrotyBatM A0 nepekasy. TeKCcTU 36ipHMKA OPIEHTOBAHI HA aKTyani3auild 3HaHb,

YMiHb Ta HABUYOK, HAOYTMX Yy NPOLLECi BUBYEHHA aHININCbKOT MOBMW.



36ipHUK CKNA[aETLCA 3 OCHOBHOI YaCTMHU, A0 AKOI YBiMWAK 15 opuriHanbHUX
TEKCTiB. TeKcTU 3b6ipHMKA o06’eaHaHi bioTexHonoriyHow Ta OioiHXKeHepHOoto
npobnemaTnKol, WO MAE CNPUMATU PO3WMPEHHID 3HAHb Y CYYaCHWUX HAYKOBMX
nuUTaHHAX bioTexHonorii, 6ioiHXeHepii, TexHonoriyHoro nporpecy Towo. Y
NiATEKCTOBMX MPUMITKAX NOAAHO MOKAMKAHHA HA aBTEHTUYHUIN TEKCT (pedakTopcbKe
BTPYYaHHA NpPW yKNaaaHHi 36ipH1UKa obmekyBanacs 3MeHLWeHHAM obcAry TeKcTiB) Ta
NoAaHo NOK/IMKAHHA Ha Bifeo, AKi po3miweHo Ha Beb-canti TED.com abo YouTube.

Y [JopaTkax nogaHo 6a308Bi nopagu Ans NiAroToBKM Ta HanMCaHHA HAayKOBOrO
BMKNAAy TEKCTy (pe3tome, summary); KOpUCHi ¢pasun; CNOBHUK, A0 AKOro YBIiNLWAK
NpodinbHi TEpMiHK, AKI MalOTb PO3WMPUTM PO3YMIHHA iHPopMmaLii; CAUCOK
BUKOPUCTAHUX AxKepen.

Yci intocTpauii cTBOpeHi 3a [A0NOMOro HeMpomepexi Ana reHepauii
306parkeHb Craiyon, AKa [A€E WMPOKI MOXAMBOCTI AN NPOAYyKYBaHHA rpadiyHoro
KOHTEHTY.

NMponoHoBaHe HaB4YaNbHE BMAAHHA NPU3HAYeHe ANna cTyaeHTis 4 Kypcy HHL,
«lHcTuTyT Bionorii Ta meguuMHN» KUIBCbKOrO HaLiOHANbHOTO YHiBEpCUTETY iMeHi
Tapaca LleBYyeHKa, yKnageHuMn BiANOBIAHO A0 YWMHHOI [porpamm HaBYaNbHUX
ANCUMNAIH NiaroToBKM ¢axiBuiB Apyroro (MarictTepcbKoro) piBHA BULLOT OCBITU ranysi
3HaHb 16 (XimiyHa Ta 6ioiH)KeHepia) cneujanbHocTi 162 (bioTexHonorii Ta
bioiHXeHepiA).

MogaHi y ubOMy BMAAHHI AaBTEHTUYHI TEKCTM Ge3nepeyHo CTaHyTb y Harogi
CTYAEHTaM i BUKNAZa4yamM Ha 3aHATTAX 3 aHIMiNCbKOi MOBW Ta ANS N0O3aayguUTOPHOI
poboTu.

YKknaoayka.



Text 1. WHY THE WAR IN UKRAINE IS ALSO A MAKE-OR-
BREAK MOMENT FOR CLIMATE CHANGE!

(Giussani Bruno)

<..> Now, as Western countries have
effectively started decoupling from Russia both
economically and politically, a lot of attention is
focusing on energy security and increasing fossil
fuel production.

“We can come back to tackling climate

change” later, we're starting to hear. This puts the
existential effort to decarbonize the global economy at risk of becoming collateral
damage of the war — and that would be catastrophic.

But can we be outraged about the war, worry about energy security and fight
climate change all at the same time? Those goals aren’t necessarily at odds. But they
will require a clear-eyed understanding of the dramatic forces now at work, both
economically and geopolitically.

The war in Ukraine is, in many ways, an energy war. Europe in particular is
becoming acutely aware of its dependence on Russian fossil fuels — a dependence
that is literally fueling the conflict. The European Union, and to a lesser extent the UK

and the US, buy hundreds of millions of dollars worth of oil and gas from Russia

' Giussani Bruno. Why the war in Ukraine is also a make-or-break moment for climate change
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every day (some of it transiting through pipelines that cross Ukraine), and it’s those
millions that finance Russia’s regime and its army.

This has definite positives when it comes to dealing with climate change, and
there are plenty who see the instability provoked by the war as a fork-in-the-road
moment, a renewed incentive to accelerate the adoption of clean energy.

Getting rid of the dependence on Russian fossil fuels means getting rid of fossil
fuels — and once that shift to cleaner sources is achieved, there would be no way
back. That is, for now, the position of Europe, which has found new unity and
political vigor in response to the war. (It's worth noting that this shared goal isn’t
matched by a consensus on method yet: while Germany is phasing out nuclear
plants, France is planning a vast expansion of nuclear power, for instance.) <...>

In parallel, however, Western countries have initiated severe economic
sanctions on everything from Russian banks to technology imports to the assets of
oligarchs. As a consequence of the sanctions (and of popular outrage at the
war), hundreds of companies have withdrawn from Russia or suspended their
operations. Many think that the country has become “un-investable” for a long time.
This is putting huge pressure on Russia, but it has also transferred the theater of the
conflict to the global economic sphere. <...>

Within countries, spiraling energy (and food) prices, which hit less-well-off
groups harder, have the potential to destabilize political systems, making ambitious
climate policies even more difficult. In this sense, the coming energy crisis will be a
crucial test. It’s going to make very tangible how costly the climate transition is going
to be, and the response will show how earnest we are. As the IEA puts it, “The faster

EU policymakers seek to move away from Russian gas supplies, the greater the

https://ideas.ted.com/why-the-war-in-ukraine-is-also-a-make-or-break-moment-for-climate-change/
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potential implication, in terms of economic costs and near-term emissions.”
Absorbing those costs will demand huge effort, commitment and political creativity.

What are the implications of all this for the climate?

In the last few years, the fight against climate change has finally gained
momentum, propelled by a combination of public pressure from the youth
movement, of growing apprehension with catastrophic wildfires, floods, droughts
and heatwaves on all continents, of increasingly accurate (and disquieting) scientific
evidence and of the development of still vague (and often abused) but useful
concepts such as net-zero and ESG. <...>

Overall, the momentum is still towards an energy transition (including when
viewed through the behavior of stock market investors). But it’s now frighteningly
easy to see how we could careen towards a world where the decarbonizing efforts of
some could be entirely wiped out by others, less sensitive to public opinion and more
focused on economic growth, just pumping and burning away. If you want to make it
even more dystopian, think of a future split in two between a group of authoritarian
fossil-energy-rich economies versus a group of democratic green-energy-fragile
states. And when it comes to CO2, it doesn’t matter where and by whom it is
emitted, because the atmosphere is one and shared.

For exactly that reason, fighting climate change needs global cooperation. The
new configuration emerging from the Russian invasion of Ukraine and the West’s
economic sanctions in response threatens to make that collaboration exponentially
harder, if not impossible. <...>

So what do we do about it? This is a time for putting all the cards on the table
and exploring a new type of climate politics. <...> First, we need to acknowledge that

in a world where the goal is to get rid of the foundational source (fossil fuels) that
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provides about 80 percent of our energy, climate solutions can’t be decoupled from
energy security. Modern societies can’t function without a reliable supply of energy.

Even if renewables are now the cheapest source of power and Western
countries come togetherto accelerate their deployment, implement serious
measures to increase efficiency and reduce consumption, develop new approaches
such as geothermal and hydrogen, and massively invest in new technologies (for
instance for storage), it’s going to be impossible for them to maintain their
economies’ stability over the short-medium term without fossil fuels and nuclear
power. It takes years to bring a solar plant online, for example. In other words — and
| say this as a climate activist — we will have to live with “impure” solutions to the
energy crisis in the short term while keeping our eyes on the longer-term climate
targets.

Second, while working on securing their energy supply, Western countries
need to get much more serious about funding energy infrastructure across the global
South — it’s a question of equity, but also crucial to counter the geopolitical divide
that is starting to build. It’s also worth noting that China still has a net-zero
commitment and is still very much interested in being a provider of low-carbon
solutions (think solar technology) to the world. That’s also a conversation that should
not become a fatality of Russian bombs.

Reframing the way we use the concept of net-zero could also be helpful here
— although it does need a more stringent definition, possibly linking permission to
offset some emissions more strictly to actual decarbonization. It could be framed not
as a climate goal, but as a secure way ahead for the world, the mechanism by which

energy security and decarbonization can both be achieved.
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It’s now vital to reconcile short-term energy goals and long-term climate goals
in this deglobalizing world with a unity of purpose and direction. Meanwhile, the

suffering and destruction intensifies in Ukraine, and confronting it is urgent.

Task 1. Answer the following questions:

1. How is the war in Ukraine related to energy security and climate change?

2. What are the potential positive and negative impacts of the war on the
transition to clean energy?

3. What are the economic consequences of the sanctions on Russia, and how
might they affect the climate transition?

4. Why does the author argue that fighting climate change requires global
cooperation, and how is the current geopolitical situation threatening that?

5. What are the author's suggestions for reconciling short-term energy goals
and long-term climate goals in the current context?

6. Why does the author say that "we will have to live with 'impure' solutions to
the energy crisis in the short term"?

7. How does the author propose to address the issue of equity in funding

energy infrastructure for the global South?

Task 2. Give the summary of the text.
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Text 2. GROW PLANTS WITHOUT WATER:?

(Lucas Laursen)

How can humans survive if the world
gets drier? Here’s one scientist’s answer ...
so-called “resurrection” crops.

Ever since humanity began to farm
our own food, we’ve faced an unpredictable
frenemy: rain. It comes and goes without
much warning, and a field of lush leafy

greens one year can crackle, dry up and

blow away the next. Food security and
fortunes depend on rain, and nowhere more so than in Africa, where 96% of
farmland depends on rain instead of the irrigation common in more-developed
places. It has consequences: South Africa’s ongoing drought — the worst in three
decades — will cost it at least a quarter of its corn crop this year.
Biologist Jill Farrant® of the University of Cape Town in South Africa says that
nature has plenty of answers for people who want to grow crops in places with
unpredictable rainfall. She is hard at work finding a way to take traits from rare wild

plants that adapt to extreme desiccation and use them in food crops. As the Earth’s

2 Lucas Laursen. Grow plants without water. URL: https://ideas.ted.com/grow-plants-without-water/
3 Watch TED Talk: Jill Farrant How we can make crops survive without water. URL: How we can make crops survive without water
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climate changes and rainfall becomes even less predictable in some places, those
answers will grow even more valuable. <...>

Extreme conditions produce extremely tough plants. In the rusty red deserts
of South Africa, steep-sided rocky mounds called inselbergs rear up from the plains
like the bones of the earth. The hills are remnants of an earlier geological era,
scraped bare of most soil and exposed to the elements. Yet on these and similar
formations in deserts around the world, a few ferocious plants have adapted to
endure under ever-changing conditions.

Farrant calls them resurrection plants. During months without water under a
harsh sun, they shrivel and contract until they look like a pile of dead gray foliage. But
rainfall can revive them in a matter of hours. Her time-lapse videos of the revivals
look like someone playing a tape of the plant’s demise in reverse.

The big difference between “drought-tolerant” flora and these tough plants:
metabolism. Many different kinds of plants have developed tactics to weather dry
spells. Some plants store reserves of water to see them through a drought; others
send roots deep down to subsurface water supplies. But once these plants use up
their stored reserve or tap out the underground supply, they cease growing and start
to die. They may be able to handle a drought of some length, and many people use
the term “drought tolerant” to describe such plants, but they never actually stop
needing to consume water, so Farrant prefers to call them drought resistant.

Resurrection plants, defined as those capable of recovering from holding less
than 0.1 grams of water per gram of dry mass, are different. They lack water-storing
structures, and their niche on rock faces prevents them from tapping groundwater,
so they have instead developed the ability to change their metabolism. When they

detect an extended dry period, they divert their metabolisms, producing sugars and
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certain stress-associated proteins and other materials in their tissues. As the plant
dries, these resources take on first the properties of a honey, then rubber, and finally
enter a glass-like state that is “the most stable state that the plant can maintain,”
Farrant says. That slows the plant’s metabolism and protects its desiccated tissues.
The plants also change shape, shriveling to minimize the surface area through which
their remaining water might evaporate. They can recover from months and years
without water, depending on the species.

What else can do this dry-out-and-revive trick? Seeds — almost all of them. At
the start of her career, Farrant studied “recalcitrant seeds” such as avocados, coffee
and lychee. While tasty, such seeds are delicate — they cannot germinate if they dry
out (as you may know if you’ve ever tried to grow a tree from an avocado pit). In the
seed world, that makes them rare, because most seeds from flowering plant are
quite robust. Most seeds can wait out the dry, unwelcoming seasons until conditions
are right and they begin growing. Yet once they start growing, such plants seem not
to retain the ability to hit the pause button on metabolism in their stems or leaves.
After completing her Ph.D. on seeds, Farrant began investigating whether it might be
possible to isolate the properties that make most seeds so resilient and transfer them
to other plant tissues. What Farrant and others have found over the past two
decades is that there are many genes involved in resurrection plants’ response to
desiccation. Many of them are the same that regulate how seeds become desiccation
tolerant while still attached their parent plant. Now they are trying to figure out what
molecular signaling processes activate those seed-building genes in resurrection
plants — and how to replicate them in crops. <...>

Now, to add those resilient genes to useful crops. Once Farrant and her

colleagues feel they have a better sense of which switches to throw, they will have to
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find the best way to do so in useful crops. “I'm trying three methods of breeding,”
Farrant says: conventional, genetic modification and gene editing. She says she is
aware that plenty of people do not want to eat genetically modified crops, but she is
pushing ahead with every available tool until one works. Farmers and consumers
alike can choose whether or not to use whichever version prevails: “I’'m giving people
an option.” Farrant and others in the resurrection business got together last year to
discuss the best species of resurrection plant to use as a lab model. Just like medical
researchers use rats to test ideas for human medical treatments, botanists use plants
that are relatively easy to grow in a lab or greenhouse setting to test their ideas for
related species. Boea hygrometrica, also known as the Queensland rock violet, is one
of the best studied resurrection plants so far, with a draft genome published last year
by a Chinese team. Also last year, Farrant and colleagues published a detailed
molecular study of another candidate, Xerophyta viscosa, a tough-as-nails South
African plant with lily-like flowers, and she says that a genome is on the way. One or
both of these models will help desiccation researchers test their ideas — so far
mostly done in the lab — on test plots.

Understanding the basic science first is key. There are good reasons why crop
plants do not use desiccation defenses already. For instance, there’s a high energy
cost in switching from a regular metabolism to an almost-no-water metabolism. It
will also be necessary to understand what sort of yield farmers might expect and to

establish the plant’s safety. <...>

Task 1. Answer the following questions:
1. What is the significance of rain for food security and fortunes, particularly in

Africa?
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2. What is the key difference between "drought-tolerant" plants and
"resurrection plants" according to the author?

3. How do resurrection plants adapt to extended periods of drought and
desiccation?

4. What insights have Jill Farrant and her colleagues gained from studying the
genetics and molecular mechanisms of resurrection plants?

5. What are the different approaches Jill Farrant is exploring to incorporate the
resilient traits of resurrection plants into useful crop species?

6. Why are researchers using specific resurrection plant species like Boea
hygrometrica and Xerophyta viscosa as model organisms for their studies?

7. What is the author's overall perspective on the potential value of
resurrection plant research for addressing the challenges of unpredictable rainfall and

climate change?

Task 2. Give the summary of the text.
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Text 3. WHAT GENETIC ENGINEERING AND ORGANIC
FARMING HAVE IN COMMON?¢*

(Ronald Pamela)

Genetic engineering and organic farming
are often set up in opposition to one another.
After all, how could one agricultural practice that
eschews any influence other than Nature coexist
with another that is cultivated in a lab? Well, in
the household of Pam® and Raoul Adamchak,

they live together up close and personally, as the

genetic scientist and organic farmer are married.
Recently, the couple discussed the complexity of modern agriculture, what they see as
common misconceptions of genetically engineered crops — and the implications

these have on those who need food the most. Here’s their take on this hot topic.

The problem with genetic engineering is the communication. “Most
consumers accept most science. But there are a few cases where established science
is rejected by a segment of the population. Consider for example: vaccination,
evolution, global climate change and plant genetics,” says Ronald. “Why do certain

aspects of science seize the public’s imagination like this? I’'m not sure | know the

* Ronald Pamela. What Genetic Engineering And Organic Farming Have In Common. URL: https:/ideas.ted.com/what-genetic-engineering-and-
organic-farming-have-in-common/

5 Watch TED Talk: Ronald Pamela. The case for engineering our food. URL:
https://www.ted.com/talks/pamela_ronald_the case for engineering our food
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answer to that. But what’s surprising to plant breeders and geneticists is that 50
years ago we were doing much more dramatic things with plants, things like
mutagenesis and hybridization, and they never really caught the public’s imagination.
We haven’t seen anything like this before in plant biology.” For his part, Raoul
Adamchak attributes much of the tenor of the conversation about genetic
engineering to fear. "So much of the information about genetically engineered crops
is misinformation, and it seems like information that’s intended to produce fear in
people,” he says.

Much of the communication around genetic engineering is driven by
marketing, not science. “If you look at genetic engineering in isolation, the evidence
doesn’t support the claims of some marketers that the food is unhealthy or harmful
to agriculture,” says Adamchak. For him, issues such as pesticide use or soil erosion
are far more important topics of discussion, yet they haven’t caught the public
attention in the same way as potential Franken-foods. For her part, Ronald is
skeptical about the motives of companies like Chipotle, which have used anti-
genetically engineered food language in their advertising. “In terms of human health
and sustainable agriculture, it does not make sense to reject farmers that grow
genetically engineered crops,” she says. “Every major scientific organization has
concluded genetically engineered foods are safe to eat. Some of these crops have
massively reduced the use of chemical insecticides, benefitting consumers and the
environment.”

All genetically engineered crops are not created equal. “It’s very difficult to
talk about GMOs as an entity, because there are very distinctly different genetically
engineered crops,” says Adamchak. <..> So how should consumers think about

genetically engineered foods? Adamchak suggests using two lenses: “First, think
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about how they fit into sustainable agriculture: Do they reduce pesticide use? Do
they reduce soil erosion? Do they reduce nitrates leaching into the soil? Do they
increase yields? If so, then that’s an improvement to our agricultural system” he says.
“Next, recognize that technology needs to integrate with other strategies to control
pests or reduce soil erosion. Genetic engineering is not a silver-bullet solution; it
should be part of an overall strategy to achieve sustainable agriculture.”

As a culture, we’ve become far removed from the reality of farming. “Many
of us buy new cell phones in order to have access to the hardware or software,” says
Ronald. “Yet we don’t understand that farmers want the latest technology too ... and
in their case, that means they want the newest, best seeds that can contribute to the
health and productivity of their farm.” Farmers plant crops each year, and they’d like
to ensure the best yields possible and fight disease using the fewest chemicals,
whatever the size of farm they’re maintaining. “Farmers need a lot of things. They
need government stability, and roads, and good policy, but most of all they need
good seeds and good farming practices,” says Ronald. “You can’t have a productive
farm if you don’t take care of it, and you don’t do very well if you don’t have good
seed.” Too often, she says, consumers seem to feel that farmers need to make a
choice between seeds and good agricultural practices, and that’s a false comparison. <...>

One useful way to think about GE foods is to think about medicine. “| often
hear people with this kind of vague fear of the long-term consequences of genetic
engineering,” says Ronald. But, she says, it’s unhelpful to generalize. Instead, we
should think of food innovations as we view medical breakthroughs. “Synthetic
insulin was invented in the 1970s, and is an entirely genetically engineered
medicine,” she says. Not to mention, we take for granted products like vitamin D-

enriched milk, iron-fortified bread and iodized salt. “Many people in the developed
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world add vitamins to their diet, their food. Consumers in the less developed world
also need vitamins, but often cannot afford to buy them or do not have access to a
diverse diet. If farmers in less developed countries could grow vitamin-fortified crops,
such as Golden Rice, their children will be healthier.”

It’s time to rethink the backlash against GE foods. “There were riots in Brazil,
with protesters attacking plants that were being grown there; it’s almost gotten to
the point of civil unrest,” says Ronald. “India has not planted Bt eggplant yet, even
though their own scientific agency has stated it’s safe and it’s very clear it would
massively reduce insecticide use. But there are some very prominent fear-mongering
voices there that really have influenced consumers — and politicians.” Adamchak
concurs: “The loud oppositional voices to genetic engineering not only influence
consumers but the government as well,” he says. “I think the government in India is
very much put off by anti-genetic-engineering protests, so they’ve been very shy
about allowing products to come to market” India’s neighbor, Bangladesh,
meanwhile, recently started planting the genetically engineered Bt eggplant.

Farmers need to take a more public stance. “In the developed world, maybe
1 percent of citizens are farmers, and so, often, the public does not connect with
farm workers,” says Ronald. “They don’t see the insecticides that are sprayed or the
harm to human health and the environment resulting from some of these sprays. The
people who suffer are farmers and farmworkers, especially in the less developed
world, where there is little access to protective gear.” Adamchak agrees, though he
has a sensible reason for farmers remaining under the radar: farming is an all-
encompassing business, leaving little time for public relations. That said, “many
people in the world are very focused on building more sustainable agriculture and

feeding people as the population increases,” he says. “This is what agriculturalists do:
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try to grow more food as effectively as possible. And | think that’s why farmers have
been open to these tools, because they help solve problems. | don’t know how far
the world needs to be pushed in terms of crop loss due to climate change or having
billions of more mouths to feed before the public starts to see the value in this new

technology.”

Task 1. Answer the following questions:

1. What does the author suggest is the main problem with genetic
engineering?

2. Why does the author think certain aspects of science, like genetic
engineering, capture the public's imagination more than others?

3. What does the author say about the role of marketing in the communication
around genetic engineering?

4. According to the author, what are some of the benefits of genetically
engineered crops that are often overlooked?

5. How does the author suggest consumers should think about genetically
engineered foods?

6. Why does the author think the public has become disconnected from the
realities of farming?

7. What analogy does the author make to help people think about genetically

engineered foods?

Task 2. Give the summary of the text.
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Text 4. ARE YOU READY TO EAT MEAT THAT WAS
GROWN IN A LAB, AND NOT AT A FARM?s

(Abhimanyu Das)

@ ? - o Cultured meat could be coming to our plates
- - 2
'r—"' ¢ in the next few years. How is it made? And will it

H' H help, or hurt, the planet? Here’s what we know.
‘! ﬂ‘ One day — maybe not that long from now —
, 141 you might be able to go to the store and buy
- W ‘ hamburger meat that didn’t require killing an
- #* animal or pretending that soybeans taste like beef. It
will look like ground meat, fry up like it, and will, in
fact, be just like real beef — right down to the cellular level.

The key difference? It was grown in a production facility, and not raised in the
form of a living, breathing cow. Scientists have been culturing meat in laboratories
for a couple of decades, but lately, the field of companies has grown and they’re
aggressively developing commercially viable products. “My latest count is there are
15 companies that have announced they’re working on so-called clean meat,” says
Jacy Reese, research director at Sentience Institute, a think tank that focuses on
strategies to increase concern for farmed animals. <...>

How do you make meat in a lab? It’s not easy. First, starter cells are collected

from animals via swab or biopsy. Second, the extracted cells are cultured and grown.

6 Abhimanyu Das. Are you ready to eat meat that was grown in a lab, and not at a farm? URL: https://ideas.ted.com/are-you-ready-to-eat-meat-that-
was-grown-in-a-lab-and-not-at-a-farm/
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“It’s achieved in something like a stirred tank that’s akin to beer brewing,” explains
Liz Specht, senior scientist at the Good Food Institute, a think tank for the plant-
based and clean meat, egg and dairy fields. “You feed the cells while they proliferate
exponentially” This “feed” is full of nutrients, sugars and salts. Quite often, it
contains fetal bovine serum (FBS), which comes from cow fetuses. Many consumers
will balk at anything raised on FBS, and it’s also incredibly expensive, so most of the
companies are focused on creating vegan serums. Third, after the cells reach a
certain size, they’re placed on a porous scaffolding material — a 3D, sponge-like
mesh — that can stretch to help develop the fibers that we associate with meat.
There, the cells mature into small strips of meat. How small? It’s reported to take up
to 20,000 strips to make one burger, according to the American Oil Chemists Society.
We’ll most likely first see cultured meat in the form of ground meat, sausage or
nuggets. Meat that comes in specific cuts or pieces — like a skirt steak or a chicken
breast — is further off, since it requires growing different cell types and fusing them
together.

The primary obstacle keeping cultured meat from your dinner plate:
cost. The biggest expense in this process is the solution needed to feed the cells.
“Researchers need to find an inexpensive combination of energy, nutrients and
growth factors — the molecular signals that tell cells to replicate — that will
encourage substantial growth,” says Reece. “FBS is so expensive there’s no way it will
be the method for meat production at scale.” Israel-based Future Meat Technologies
has made the bold prediction that it will be able to produce meat at roughly $4 per
pound by the end of 2018 — and it says it’s using a plant-based solution — but Reece

suggests that is about as realistic as pulling a drumstick out of a test tube. “Any price
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estimates should be taken with buckets of salt, because there’s so much uncertainty,”
he cautions.

Cultured meat has several advantages over conventionally farmed
creatures. (Beyond the fact that no animal — as long as the solution is vegan — will
need to be killed to make it.) One biggie: Much of the meat sold today is raised on
factory farms, where animals are fed antibiotics to keep them disease-free; lab-
grown meat presumably won’t need drugs. It could also be free of the bacterial and
chemical contaminants that can get picked up during slaughtering and packaging. For
foodies, cultured meat may offer the opportunity to create products with an ideal
flavor. In the future, says Specht, “culinary experts could work with producers to
identify the nutrient composition and method of production that gives the sensory
and quality aspects that consumers want.” Meat could be cultured to taste just like
grass-fed Kobe beef or grain-fed Texas rib-eye.

But could it save the planet? We don’t know. Scientists view animal farming as
the cause of many environmental problems, including global warming, pollution,
deforestation and drought. The alternate scenario of a few cows standing around
getting swabbed now and then certainly seems better. But what will it take to feed
people’s appetite for cultured meat? What will the factories be like? What kind of
footprint will they have? Two reports looked at the matter; researchers in
2011 hypothesized it would take less land, water and energy and generate fewer
greenhouse-gas emissions to make the equivalent amount of cultured meat rather
than raising animals, while researchers in 2015 found lab-grown meat would require
less land and water but more energy. These assessments were based on
extrapolations, since a large-scale cultured meat factory doesn’t exist — yet. The

subject is full of unknowns. It’s been assumed that products will offer the same
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nutrition as conventional meat, since their products are made of meat cells. But no
outside group has examined cultured meat to verify this. Interestingly, even though
companies are rushing to market, at least in the US it’s still not known who will
oversee clean meat: the US Department of Agriculture (which monitors meat,
poultry and most egg products) or the Food and Drug Administration (which usually
monitors bioengineering products).

The biggest unknown with cultured meat: will people eat it? The potential
market could be huge. Global meat consumption averages 94.8 pounds per person a
year, and that amount is expected torise as much as 76 percent by 2050. In
carnivorous countries like Australia and the US, the average person eats between 220
and 240 pounds of meat and poultry a year. In 2016, 673 American consumers were
surveyed on the subject: 65 percent said they’d definitely or probably try it, although
even those willing expressed doubts about whether it would replace farmed meat in
the diets or how much more they’d be willing to pay for it. A 2013 Dutch focus
group found that the more people learned about it, the more open they were to it.

The battle for the bellies of meat-eaters may depend on its
name. Proponents and manufacturers favor the term “clean meat”— instead of “lab-
grown meat,” “in vitro meat” or “cultured meat.” “Consumers have an aversion to
new food technology, so they might avoid ‘lab-grown meat,” Reece says. “I prefer
the term ‘clean meat, to keep the focus on the ethical and food safety implications.
In the long run, though, | think this product will simply be called ‘meat’, because
that’s what it is.” More likely, the debate could be won or lost by something less fussy
than semantics — namely, does it taste good? “At least four companies have done

public tastings,” says Specht, who is a clean meat partisan and advocate. “People
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raved about it”” On the other hand, a TED colleague once tried a cultured beef
burger; when asked about the flavor, he shuddered and shook his head.

Ultimately, Reece believes practicality will prevail. “I do think most people
will recognize the moral demand for clean meat, especially due to concern for
animals and the urgency of climate change,” he says. But he believes that even if you
have less optimism than he does about humanity’s motivations, as long as clean
meat is more efficient than breeding and killing animals for food, we may stop animal

farming out of our own self-interest.

Task 1. Answer the following questions:

1. What is the process of producing cultured meat?

2. What are the primary obstacles in making cultured meat commercially viable?

3. What are the potential advantages of cultured meat over conventionally
farmed meat?

4. What are the uncertainties regarding the environmental impact of cultured
meat production?

5. Why is the name "clean meat" preferred over other terms like "lab-grown
meat"?

6. What are the potential consumer acceptance challenges for cultured meat?

7. What is the author's view on the moral and practical case for the adoption

of cultured meat?

Task 2. Give the summary of the text.
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Text 5. THE PROMISING AND PERILOUS SCIENCE OF
GENE EDITING?

(Dan Kedmey)

CRISPR-Cas9 could change the human
genome for generations. Here’s why its inventor is
trying to press pause.

Should scientists edit the human genome,
striking out undesirable traits like so many typos?
“My own views are still forming,” says Jennifer

Doudna, who with her research partner,

Emmanuelle Charpentier, developed a powerful
gene editing technique at her University of California, Berkeley lab several years ago®
“I'm still trying to get a handle on how and when and why would we want to use
this.”

“This” is a genetic editing process that uses an enzyme with the ungainly name
of CRISPR-Cas9 to precisely slice intoa strand of DNA, snipping out genetic
material with the precision of a scalpel. Aside from offering an unexpectedly high
level of precision at removing specific As, Ts, Gs and Cs, the CRISPR-Cas9 technique

opens a new Pandora’s box: when used on embryos, the genetic changes can

be inherited from parent to child.

7 Dan Kedmey. The promising and perilous science of gene editing https:/ideas.ted.com/the-promising-and-perilous-science-of-gene-editing/
8 Watch TED Talk: Jennifer Doudna. How CRISPR lets us edit our DNA. URL:
https://www.ted.com/talks/jennifer doudna _how crispr_lets us_edit our dna
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Since its invention, the CRISPR-Cas9 technique been used to put lab rats,
monkeys, even non-viable human embryos under the genetic knife. But an
ethical question hangs over whether the technique should be applied to living
human embryos, where an edited gene can be inherited from one generation to the
next. One fix could strike out a genetic illness from a family’s bloodline; one mistake
could irrevocably alter the human genome in ways we can’t know. <...>

Forget about a global consensus. “Oh, no,” Doudna says. “That’s not even
remotely possible.” Gene editing is a polarizing issue, and her informal survey of the
research community has turned up wildly divergent opinions. Some researchers favor
a complete ban on edits to human embryos, preferring alternative treatments for
genetic illnesses (in vitro screening, for instance, that identifies embryos with
harmful mutations). Others believe that constraints on research could delay or
prevent still-undiscovered cures. Doudna does not expect to solve these differences
in three days, but she hopes that the opinions of scientific heavyweights can help
shape the conversation. <...> Bioethicists, lawyers, patient advocacy groups and
government regulators will also be there to have their say. If that sounds like an
unwieldy conversation, well, it will be. Fortunately, for Doudna, there’s a playbook for
this sort of powwow.

This isn't the first time scientists have paused unpredictable
experiments. Doudna is following a script from the early 1970s, when the biochemist
Paul Berg set off alarm bells with his groundbreaking research into recombinant DNA.
In his experiments, Berg discovered a technique to join the DNA of two separate
organisms into an artificially constructed hybrid. But he stopped short of actually

combining one strand of cancerous DNA with another strand in a form that could
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multiply in gut bacteria — and potentially spread in unpredictable ways. His self-
restraint, though, didn’t win him many points from the public. <...>

That moratorium lent urgency to the debate, but one recommendation for
the CRISPR folks: Don’t use the word “moratorium.” The word tends to raise
temperatures, along with questions about how exactly such an arrangement might
be enforced, legally or otherwise. And, according to Berg, lawmakers tend to offer
blunt solutions. “There were even liberal senators who got up on the floor and said,
‘I don’t understand this science at all,” Berg recalls, “‘I never got past high school
chemistry, blah, blah, blah, but | want to warn you that this is the most dangerous
research ever undertaken in this country and | recommend that it be forbidden.” So
you get somebody confessing his ignorance and then telling you that they’re coming
to a conclusion” To avoid a legal rush to judgment this time, Doudna and
anillustrious group of researchers, including Nobel laureates Berg and David
Baltimore, co-authored a softly worded plea in the March 2015 issue of Science that
skirted the word “moratorium” entirely. <...>

Even if scientists do agree to a “pause,” it won’t hold for long. Scientists are
trained to be curious, so don’t expect a warm reception for a pause, a moratorium or
restraint of any kind. At the three-day Asilomar conference in 1975, some of the 140
attendees grumbled from the start. So rather than hold an abstract seminar on
bioethics, Berg and team discussed the specifics of the experiments they wished to
perform. For every risk of a dangerous organism escaping the lab, they brainstormed
a method of containment. Gradually, a consensus formed on how to ease the
moratorium while building safety measures around further experiments.

Lawyers might help slow science’s roll. Berg recalls that many scientists at the

Asilomar conference were adamant that their experiments were perfectly fine — it
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was everyone else’s that were the problem. He suspects that most scientists might
have the same attitude today — and advises Doudna to bring in the lawyers. After he
did just that at Asilomar, he says, he detected a noticeable spike of introspection.
<...> CRISPR raises a thicket of new liability issues. For instance: A human embryo,
and all of its progeny, could never give informed consent. One botched edit could
produce generations of plaintiffs.

Science is global, lucrative — and ultracompetitive. Let the science journals
step up. Doudna will have to contend with a much wider array of players than Berg
dealt with in 1975, when science was a smaller, more parochial research world
dominated by American and European research institutes. “Science now is global,”
she says. <..> And with that growth comes the heightened risk of a wayward
experiment. Here, the editors of scientific journals could serve as gatekeepers,

refusing to publish papers that don’t follow the guidelines. <...>

Task 1. Answer the following questions:

1. What is the CRISPR-Cas9 technique, and what are the ethical concerns
surrounding its use on human embryos?

2. Why does Jennifer Doudna, the co-inventor of CRISPR-Cas9, feel that a
global consensus on the use of this technology is not possible?

3. What lessons does the article suggest Doudna can learn from the 1970s
moratorium on recombinant DNA research, and how does the author recommend
she approach the current CRISPR debate?

4. What are some of the legal and liability issues that could arise from the use

of CRISPR-Cas9 on human embryos?
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5. How has the growth and globalization of the scientific community since the
1970s changed the landscape for regulating emerging technologies like CRISPR?

6. Why does the author suggest that scientific journals could play an important
role in shaping the guidelines for the use of CRISPR-Cas9?

7. What is the author's overall perspective on the challenges of regulating the

development and application of powerful gene-editing technologies like CRISPR-Cas9?

Task 2. Give the summary of the text.
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Text 6. A PROMISING WAY TO GROW BODY PARTS ...
USING AN APPLE®

(Karen Frances Eng)

Biohacker and TED  Fellow Andrew
Pelling creates living, functional biological objects
that don’t exist in nature — without deliberately
modifying DNA in any way. In his lab at the
University of Ottawa, he’s even figured out how
to use apples and human cells to make ears in a

petri dish. But how do you do that — and more

importantly, why would you want to? The answer
is surprisingly simple, and could mean greater access to medical innovation and well-

being for all.

<..>Here’s how scientists are trying to make replacement body parts
now. Lab-grown organs are at the frontier of medicine, with scientists experimenting
with growing bone, cartilage, even more complex organs like kidneys and hearts. But
all of them need a base material that can host living cells. “The common wisdom has
been that scaffolds should be as native to the human body as possible,” says Pelling.

There are several approaches for creating these scaffolds, but one promising

° Karen Frances Eng. A promising way to grow body parts ... using an apple. URL: https:/ideas.ted.com/a-promising-way-to-grow-body-;
an-apple/
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approach uses the existing scaffold of a donated organ. In this case, scientists would
remove the donor’s cells from the tissue, use what’s left behind as the protein
scaffold, repopulate it with the patient’s stem cells and then transplant the organ
back into the patient. (In a heart, what'’s left behind when a donor’s cells are stripped
out looks like a white ‘ghost heart, and is primarily made of collagen.) It can be a
fiendishly complicated process, and so far scientists have only seen success with
simpler organs such as bladders. “The jury is still out on whether it will actually work
with an organ like the heart,” says Pelling.

Scientists have also spent decades trying to engineer synthetic scaffolds so that
blood vessels will grow inside of them. This too can be complex and expensive. <...>

Apples? Apples grow on trees. Apples are cheap. Whereas previous attempts
had used synthetic or highly processed natural cellulose, Pelling’s lab had the idea to
use plant cellulose straight from the apple, with very few processing steps and as
simply as possible. “Our hypothesis was that apple cellulose would act just like any
other scaffolding,” says Pelling, who runs the publicly funded Pelling Laboratory for
Biophysical Manipulation at the University of Ottawa, and who has a long interest in
experimental biophysics, as this field is known. “To get to the cellulose, PhD student
Daniel Modulevsky devised a protocol in which you slice an apple, wash it in soap
and water, then sterilize it. What'’s left is a fine mesh of cellulose into which you can
inject human cells — and they grow.” says Pelling. The next logical question: can you
implant it? The answer, Pelling found, is yes. “Modulevsky then collaborated with
senior lab scientist Charles Cuerrier and discovered that when you implant it under
skin, the surrounding cells enter the mesh and send out signals to create a blood

supply, and it becomes a living part of the body.”
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The method goes beyond ears on apples. Asparagus may one day help repair
spines. Researchers are now plowing through other vegetables to examine their
possibly useful properties. “The lab sometimes looks like a farmer’s market when we
stock up on supplies, because we’ve been exploring every single plant we can get our
hands on,” says Pelling. There are many interesting structures already in nature that
might be used as possible scaffolds for repairing various parts of the human body.
“Some plants have three-dimensional structures that are really similar to existing
commercial synthetic scaffolds,” he says. But if there are commercial products
available, why tinker with plants? Well, he asks: “If it’s easy to produce and nature
has already done the work for us, why not?” The Pelling Lab is now examining
more candidate plants such as pears, asparagus and mushrooms for their potential in
repairing bone, nerves and skin.

A novel approach to innovation: “bonkers experimentation.” Pelling’s lab
didn’t set out to create a new way to make materials for tissue engineering. <...> In
fact, it was a rummage through dumpsters to find hardware to disassemble and
reassemble (just for fun) that got Pelling wondering whether he could do a similar
process with a living system. Back in the lab, that idea morphed into the apple
experiment. “To our surprise, it turned out to be far easier than we thought it would
be, and after some optimization it eventually worked,” he says, adding that it might
not have happened at all if he’d been thinking conventionally. “We kind of took a
pretty Stone Age approach, to be honest.”

It’s not genetically modified, and it’s not synthetic biology. So what’s it called?
<...>We already augment our bodies: tattoos, piercings, fillings.” Still, Pelling’s idea is

unusual enough to make it sometimes challenging to find funding. So far, seed grants
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have allowed him to conduct preclinical research by testing out the safety and
compatibility of the implants in mice.

“Once people get over the fact that it’s an implant derived from an apple, they
realize we’re not doing anything incredibly different from current technologies,” says
Pelling. “We’re just doing it cheaply and easily, and we’ve eliminated several barriers
so it might actually have real impact. Now that we’ve come this far, I’'m really curious
to know what is, and what is not, actually possible.”

Perhaps you, too, might begin sculpting organs in your kitchen. Pelling feels
strongly that scientific research and innovation should be open to anyone. “It really
bothers me that scientific equipment can be very expensive, sometimes creating
inequitable access to research-grade materials and hardware,” he says. “I’'m always
thinking about how we can do complex science simply and cheaply — when it’s
possible.”

To that end, Pelling, Modulevsky and Cuerrier co-founded a company,
Spiderwort, to sell kits for the hardware required to make cellulose-based
biomaterials and the incubators required for growing human and animal cells. “The
incubators are essentially warm boxes, 37 degrees Celsius, that control the carbon
dioxide content in the atmosphere,” he says. Pelling designed the incubator himself
and built the first ones primarily from components he found in the garbage. He
released the instructions as open source, but subsequently received requests from
the bio-art and scientific communities for kits. <...>

“'ll take a curly one, please.” Beyond the pragmatic, Pelling is envisioning
artistic as well as medical augmentation. “Moulded and 3D-printed organs are all
well and good,” he says,“but if they are mass manufactured there is a possibility

every organ in a batch will look really similar. | like the idea of our organs expressing
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some individuality. Maybe you’d carve your own ear, or commission an artist to
create one, and not use a generic implant from a company. It’s interesting to think
about how people might be able to take ownership of what their organs and

implants look like, and maybe even how their bodies function.”

Task 1. Answer the following questions:

1. What is the common wisdom regarding the base material that can host
living cells for lab-grown organs?

2. What is the process of using the existing scaffold of a donated organ to
create a replacement organ?

3. Why did the researchers in Pelling's lab choose to use apple cellulose as a
scaffold material?

4. What other plant-based materials are the researchers exploring as potential
scaffolds for repairing different parts of the human body?

5. How did the researchers in Pelling's lab arrive at the idea of using apple
cellulose as a scaffold material?

6. What is the novel approach to innovation that Pelling's lab has taken, and
why does he feel it is important?

7. What are some of the challenges Pelling's lab has faced in terms of funding

and acceptance of their unconventional approach?

Task 2. Give the summary of the text.

36



Text /. FOR HEALTHIER BUILDINGS, JUST ADD
BACTERIA?

(Ed Yong)

Just like a human being, a house or office
has its own microbiome, with good and bad
microorganisms. One researcher has a targeted
idea: to customize our spaces with the right
microbes.

Right before the University of Chicago’s

Center for Care and Discovery opened in 2013,

a team of researchers — overseen by Jack
Gilbert, microbial researcher and director of the Microbiome Center at the University
of Chicago — went through the eerily empty hallways, armed with bags of Q-tips.
None of the rooms were home to humans yet; their only residents were microbes,
which the team was there to collect. They swabbed the pristine floors, the gleaming
bedrails, the perfectly folded sheets. They collected samples from light switches,
door handles, air vents and more. Finally, they fitted the rooms with data loggers to
measure light, temperature, humidity and air pressure, carbon dioxide monitors that
would automatically record if a room was occupied, and infrared sensors that could
tell when people entered or left. After the hospital opened, the team collected

weekly samples.

' Ed Yong. For healthier buildings, just add bacteria? URL: https:/ideas.ted.com/for-healthier-buildings-just-add-bacteria/
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Just as others have catalogued the developing microbiome of a newborn baby,
Gilbert has, for the first time, catalogued the developing microbiome of a newborn
building. His team is analyzing the data to work out how the presence of humans has
changed the building’s microbial character and whether those environmental
microbes have flowed back into the occupants. Nowhere are those questions more
important than in a hospital. There, the flow of microbes can mean life or death — a
lot of deaths. In the developed world, around five to ten percent of people who
check into hospitals and other health-care institutions pick up an infection during
their stay, falling ill in the very places that are meant to make them healthier. In the
United States alone, this means around 1.7 million infections and 90,000 deaths a year.

Ever since the 1860s, when Joseph Lister instigated sterile techniques in his
hospital, cleaning regimes have helped curb the spread of pathogens. But just as we
have gone overboard in taking unnecessary antibiotics or lathering ourselves in
antibacterial sanitizers, we have also gone too far in cleaning our buildings, even our
hospitals. As an example, one US hospital recently spent around $700,000 to install
flooring that was impregnated with antibacterial substances, despite no evidence
that such measures work. They might even make things worse. Perhaps the quest to
sterilize our hospitals has created dysbiosis in the microbiomes of our buildings. By
removing harmless bacteria that would otherwise impede the growth of pathogens,
perhaps we have inadvertently constructed a more dangerous ecosystem.

Rather than trying to exclude microbes from our buildings and public spaces,
perhaps it is time to lay the welcome mat out for them. One of Gilbert’s many
microbial ideas: to deliberately seed buildings with bacteria. The microbes won’t be
sprayed or plastered onto walls. Instead, they’ll come caged within tiny plastic

spheres, created by engineer Ramille Shah. She will use three-dimensional printers to
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fashion balls that contain a warren of microscopic nooks and crannies. Gilbert will
then impregnate these with useful bacteria like Clostridia, which digests fiber and
guenches inflammation, as well as nutrients that nourish those microbes.

These bacteria should then jump over to anyone who interacts with the
spheres. Gilbert is testing this with germ-free mice. He wants to see if the bacteria
are stable in their cages, if they jump into rodents that play with the balls, if they last
in their new hosts and if they can cure the rodents of inflammatory diseases. If that
works, Gilbert has visions of testing the microbial spheres in office blocks or hospital
wards. He imagines adding them to the cots in neonatal intensive care units, so that
the infants would “be constantly exposed to a rich microbial ecosystem that we’ve
designed to be beneficial.” He adds, “l want to create 3D-printable teething toys, too.
You can imagine children playing with these.” <...>

In a different project, he has been working with L'Oréal to identify bacteria that
can prevent dandruff and dermatitis, by stopping fungi from germinating on the
scalp. These microbes could form the basis of anti-dandruff probiotic shampoos, but
they could also be used to create “micro-wetlands” that stop flooded homes from
becoming overrun by mold. So if a home floods, fungi would get a bonanza of water,
but also face a bloom of antifungal microbes. “You’d get automatic built-in mold
control,” says Gilbert. <...>

Manipulating the microbiomes of buildings and cities is just the start of
Gilbert’s ambitions. As well as the hospital and aquarium initiatives, he is also
studying the microbiomes of a local gym and a college dorm. He and microbial
researcher Rob Knight at UC San Diego!! are looking into forensic applications. He is

studying the microbiomes of a wastewater treatment plant, floodplains, oil-

"' Watch TED Talk: Rob Knight: How our microbes make us who we are. URL: https://www.youtube.com/watch?v=i-icXZ2tMRM
39



contaminated waters in the Gulf of Mexico, prairies, a neonatal intensive care unit
and Merlot grapes. He is studying how gut microbes change over the course of the
day and whether that affects our risk of becoming fat. He is analyzing samples from
several dozen wild baboons to see if the females that are most successful at rearing
young have anything distinctive in their microbiomes.

Finally, together with Knight and Janet Jansson (of the Pacific Northwest
National Laboratory), Gilbert is coordinating the Earth Microbiome Project — a
breathtakingly ambitious plan to take full stock of the planet’s microbes. The team
are making contact with people who work on oceans or grasslands or floodplains,
and persuading them to share their samples and their data. Ultimately, they want to
be able to predict the kinds of microbes that live in a given ecosystem by plugging in
basic factors like temperature, vegetation, wind speed or levels of sunlight. And they
want to predict how those species would respond to environmental changes, like the
flooding of a river, or the passage from night to day. As goals go, it is ludicrously
ambitious; some would say, unachievably so. But Gilbert and his colleagues are
undeterred.

Now is a time for thinking big. It’s a time when families can be persuaded to
swab their houses for researchers, when aquarium managers are as concerned about
the invisible life in their waters as they are about the charismatic dolphins, when
hospitals are seriously considering adding microbes to walls rather than removing
them. It’s the start of a new era, when people are finally ready to embrace the

microbial world.
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Task 1. Answer the following questions:

1. What was the purpose of the research team's initial visit to the University of
Chicago's Center for Care and Discovery before it opened?

2. What did the researchers aim to discover by cataloguing the developing
microbiome of the new hospital building?

3. What are some of the potential issues with the over-sterilization of hospitals
and other buildings?

4. What is the key idea behind Jack Gilbert's proposal to deliberately seed
buildings with beneficial bacteria?

5. How does Gilbert plan to test the effectiveness of the microbial spheres in
transferring beneficial bacteria to new hosts?

6. What are some of the other applications of microbiome manipulation that
Gilbert is exploring?

7. What is the ultimate goal of Gilbert and his team's research on predicting

and manipulating microbiomes in different ecosystems?

Task 2. Give the summary of the text.
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Text 8. NINE EYE-OPENING FACTS ABOUT ANTIBIOTIC
RESISTANCE — AND 1 HOPEFUL APPROACH TO
OVERCOMING [T

(Kate Torgovnick May)

Imagine, for a moment, living in a world
where strep throat wasn’t treatable. Where
getting a cut or a blister could be life-threatening,
even for people in countries with well-developed
| health systems. While this may seem far-fetched,
that’s exactly what could happen if our antibiotics

lose their ability to treat bacterial infections. For

years, scientists have been warning us about this
scenario and telling us about the alarming rise in drug-resistant bacteria — but it doesn’t
have to be our future. So how did we get here?

1. We only have penicillin because of a scientist’s vacation and a policeman
who grew roses. Penicillin, the first widely-used antibiotic, was discovered in 1928
and went on to revolutionize medicine. But we only have this drug — which treats

strep throat, meningitis and more — thanks to a string of random events.

12 Kate Torgovnick May. Nine eye-opening facts about antibiotic resistance — and 1 hopeful approach to overcoming it URL: https:/ideas.ted.com/9-
fascinating-facts-about-antibiotic-resistance-and- 1 -hopeful-approach-to-overcoming-it/
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After his annual summer vacation, bacteriologist Alexander Fleming returned
to his lab in London. When he was there, he realized that he had forgotten to place a
petri dish in an incubator. As a result, an unusual mold was growing there. What’s more,
the staph cells that he’d been studying and were clustered around it had actually died.
Fleming called the mold “penicillin”, but then he struggled for more than a decade to
isolate its active ingredient.

A group of biochemists at Oxford University —Howard Florey, Ernst
Chain and Norman Heatley — picked up the charge. In 1940, they succeeded in
purifying penicillin and tested it, first on mice and then on its first human subject: a
policeman who'd contracted a life-threatening infection after being scratched by a
rosebush in his garden.

2. Most of our existing antibiotics were found in the dirt — with the help of
pilots and missionaries. Penicillin set off a golden age of antibiotic discovery, with
scientists racing to identify substances with similar properties. At Rutgers University,
agriculture student-turned-microbiologist Selman Waksman systematically tested an
astonishing 10,000 soil samples over the course of his career. In 1943, he identified
streptomycin, a broad-spectrum antibiotic effective against tuberculosis. This work
quickly got the attention of drug companies, who also set their eyes on searching soil. <...>

3. Discovery of new antibiotics has slowed, while bacteria are growing
resistant to existing drugs. For the past 40 years, scientists have focused on methods
like genomic sequencing to help identify new antibiotics. This process is slow and
expensive — it costs roughly $1 billion per drug, says McKenna®® — and has yielded
relatively little in the way of results. At the same time, bacteria are learning to

withstand our available drugs. They’re developing antibiotic resistance — sneaky
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strategies that prevent an antibiotic from damaging their cells. What’s more, bacteria
appear to be getting more and more efficient at this. <...>

4. The very use of antibiotics increases the mutation rate of bacteria.
Antibiotics are mutagens, which work by attacking a bacteria cell. If they don’t kill it
outright, they trigger the cell to fight for survival. So the use of an antibiotic increases
the probability of a bacteria cell mutating in a way that gains resistance. Resistant
cells are able to pass on new coding to their offspring with startling speed — bacteria
birth a new generation every 20 minutes. Plus, cells are even able to hand off their
resistance to other bacteria. Resistance can also accumulate. Some communities of
cells now have resistance to multiple antibiotics, and these hard-to-kill bacteria are
the “superbugs” that you’ve probably heard about.

5. Antibiotic resistance is a natural phenomenon, but overusing antibiotics
makes the problem much worse. Given how swift bacteria are at building resistance,
the best strategy for ensuring that antibiotics stay effective would be to use them
sparingly and only when needed. But that isn’t what we’ve done.

In some countries, antibiotics are available without a prescription, and in
Europe and North America, antibiotics are vastly overprescribed by physicians. Too
many patients pressure practitioners for antibiotics, even for colds or viruses that
can’t be cured by them. According to the US Center for Disease Control, 30 percent
of antibiotic prescriptions written in the US — in doctors’ offices and hospitals — are
unnecessary.

6. Antibiotic use in livestock and antibacterial soaps are also driving
resistance. In the US, 70 percent of all antibiotics sold are used on farms to fight off

infections in livestock and enhance their growth. Antibiotics are also used in the

13 Watch TED Talk: Maryn McKenna. What do we do when antibiotics don't work any more? URL: https://ideas.ted.com/9-fascinating-facts-about-
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farming of fish and shrimp, as well as in the growing of fruits like apples, pears and
citrus even though they’re not always necessary. Meanwhile, consumers’ use
of antibacterial soaps are on the rise. Then, with the COVID-19 pandemic, many
people are using hand sanitizer gels and disinfecting wipes much more frequently. It’s
the right thing to do while the virus is a threat — but in the long run, it could further
stoke resistance.

7. The number of people dying from antibiotic-resistant diseases keep rising.
According to a 2019 report from the World Health Organization, at least 700,000
people are already dying of drug-resistant diseases each year. That number could rise
to 10 million annually by 2050, making antibiotic resistant infections more
deadly than cancer. We could soon be living in a very different world, one where the
medical advances of the last century are wiped away.

8. But there is good news: Artificial intelligence has helped identify the first
new broad-spectrum antibiotic in decades. This story promised hope, and that’s
where the work of the Collins Lab at MIT comes in. Led by synthetic biologist Jim
Collins, the lab has the goal to speed up the process of discovering new antibiotics
and replenish our antibiotic arsenal. They’re doing this by harnessing the power of
machine learning to screen unprecedented numbers of molecules for antibiotic
properties.

In a 2020 study, Collins’ team announced that they have identified a new,
highly-potent antibiotic: halicin. Named for HAL 9000, the sentient computer
in 2001: A Space Odyssey, it seems to have real superpowers. Halicin rapidly kills E.
coli, M. tuberculosis and more, and it’s also effective against the antibiotic-resistant

bacteria that cause sepsis and pneumonia. Equally important, halicin doesn’t appear

antibiotic-resistance-and- 1 -hopeful-approach-to-overcoming-it/
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to trigger mutations like other antibiotics do — while E. coli can develop resistance to
other antibiotics in a single day, it wasn’t able to develop resistance to halicin even
after 30 days of exposure. While scientists have known about halicin for a while — it
was tested as a treatment for diabetes years ago — no one suspected it had antibiotic
properties. “It doesn’t look like the antibiotics we know, so it would have been all but
impossible for humans to recognize it as an antibiotic,” says Collins. <...>

9. Even better: This method might also have an impact on COVID-19. <...>
He'* and his team are training an Al platform to search for new antivirals that could
treat COVID-19. At the same time, they’re looking to modify the BCG vaccine —
currently used to prevent tuberculosis — to include COVID-19 antigens. Finally,
they’re working to create a face mask that could continually test its wearer for
COVID-19 as they breathe (wow!). They’ll do this by freeze-drying RNA sensors onto
cloth.

One last thing: Combating antibiotic resistance isn’t just the work of people
like the Collins Lab team. We can each do our part. Next time you’re sick, double-
check with your doctor to make sure an antibiotic is really necessary. If it is, be sure
to follow the prescription instructions so that you kill the bacteria rather than drive
mutation. In your everyday life, you can look for antibiotic-free meat and buy plain

soaps rather than antibacterial ones — they’re just as effective on virus particles.

Task 1. Answer the following questions:
1. What was the discovery that led to the development of penicillin, the first

widely-used antibiotic?

14 Watch TED Talk: Jim Collins. How we're using Al to discover new antibiotics. URL:
https://www.ted.com/talks/jim_collins_how_we_re_using ai _to_discover_new_antibiotics
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2. How did the researchers at Oxford University contribute to the development
of penicillin?

3. What was Selman Waksman's contribution to the discovery of new
antibiotics?

4. Why are bacteria becoming increasingly resistant to antibiotics?

5. What are some of the factors contributing to the overuse and misuse of
antibiotics?

6. What are the potential consequences of the growing antibiotic resistance
problem?

7. How is the Collins Lab at MIT working to address the challenge of antibiotic

resistance?

Task 2. Give the summary of the text.
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Text 9. Could the key to fighting antibiotic resistance in
humans be found in the blood of the deadly Komodo
dragon?s

(Cella Wright)

Bacterial infections that are resistant to
treatment by our existing antibiotics are a huge
threat to human health — and an enormous
challenge for medicine. Scientists are exploring
one fascinating line of research: compounds
modeled after those found in the blood of the

fearsome Komodo dragon. <...>

These fearsome beasts just might help
us overcome one of the deadliest health threats we face today. Antibiotics have
saved millions of lives since they were formally introduced in the 1940s. But as
they’ve been used — and misused— over the years, there has been an
alarming increase in resistance. In fact, rates of antibiotic-resistant infections
have doubled since 2002. Extreme cases involving “nightmare bacteria” impervious
to almost every available drug have become more widespread, and it’s estimated
that such drug-resistant infections could potentially take 10 million lives a year by

2050, potentially outpacing cancer as a major cause of mortality.

5 Wright Cella. Could the key to fighting antibiotic resistance in humans be found in the blood of the deadly Komodo dragon? URL:
https://ideas.ted.com/could-the-key-to-fighting-antibiotic-resistance-in-humans-be-found-in-the-blood-of-the-deadly-komodo-dragon/
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When it comes to fighting antibiotic resistance, one vital question inspiring
some researchers is: “How does nature already solve this problem?” In
2013, Barney Bishop, professor of biochemistry at George Mason University in
Virginia, and collaborator Monique van Hoek began looking at large reptiles such as
the American alligator and the Komodo dragon. Alligators “have a long reputation for
being able to survive injuries in the wild, including loss of limb ... with very low
incidence of infection,” says Bishop... Meanwhile, Komodo dragons must be doing
something right, too. They feast on decaying carcasses, host pathogenic bacteria in
their mouths, and fight each other while their gums are bleeding, yet they seem to
be largely unharmed by bacterial infections, with many living 30 years or more. So,
what are the mechanisms that allow these animals to stay healthy? <...> In their
search for promising new antibiotics, Bishop and van Hoek are working to identify
AMPs in Komodo dragons — specifically, AMPs with therapeutic utility. So, what
exactly are antimicrobial peptides? To start, “a peptide is like a small protein, and
antimicrobial peptides are produced by almost any living organism on the planet as
part of the defense against infection,” says Bishop. “There’s evidence that many of
these peptides serve in a variety of capacities — not just antimicrobial but actually
stimulating the host’s immune system into action or promoting healing.”

Since Komodo dragons rely heavily on innate immunity, they’re like living
databases of AMPs honed over millions of years of evolution. If we can understand
their continued success in this evolutionary arms race, perhaps we could benefit. But
in order to identify AMPs that could be viable for humans, each must be isolated and
exhaustively tested. Circulating immune cells that express AMPs can be found in the
blood, so Bishop and his colleagues have been studying blood samples collected from

a male Komodo dragon named Tujah, who lives at the St. Augustine Alligator Farm in

49



Florida. Bishop and van Hoek began their research by considering peptides that
share characteristics with known AMPs. Bishop says, “They tend to be small, they
tend to be positively charged, and they tend to be what’s called ‘amphipathic,”
meaning they contain both portions that are attracted to and repelled by water. <...>

In initial rounds of testing, peptides are evaluated by how effectively they
can kill a variety of bacterial strains. If a peptide emerges successfully from these
tests, it graduates from in vitro experiments (which take place in a controlled
laboratory environment such as in petri dishes) to in vivo tests (which are performed
in living organisms). At this point, the AMP candidates are first evaluated in
waxworms, the caterpillars of the greater wax moth. Waxworms have similar
immune responses to vertebrates, which makes them a good first step as the team is
attempting to approximate how these peptides would behave in a human body. Next, the
would-be AMP is evaluated in mice, and, finally, it moves on to wound and infection trials.

Through this process, the team has synthesized and evaluated more than 100
potential AMPs. “We’ve identified multiple peptides that show broad spectrum
antimicrobial activity,” explains Bishop, meaning that “they’re effective against
multiple strains of bacteria, including antimicrobial-resistant strains. We actually
have a few peptides that look really exciting.” The research team has honed in on a
few each from the Komodo dragon and the American alligator (in studies, one gator
AMP has exhibited the ability to treat a rare respiratory infection in mice).

Each of these AMPs shows its own interesting activity. “Most appear to hit
the bacterial membrane at some level,” Bishop explains. However, how they finally
defeat their microbial opponents can vary: “Some peptides appear to bind to DNA;

some can inhibit the ribosome; some interfere with specific protein functions; and
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some punch holes in membranes or cause depolarization, which can kill a cell”
Others “may stimulate the host” to defend itself, he says. Or, they may do all of the above.

Interestingly, a few of these all-star AMPs “are actually more active against the
multi-drug resistant strains or antimicrobial-resistant strains of bacteria than they are
against the non-resistant strains,” says Bishop. And that could be good news in the
context of the antibiotic resistance crisis.

Of the AMPs that succeeded in passing the team’s rigorous tests, one
Komodo peptide has Bishop feeling particularly encouraged. DRGN-1, a
synthetically modified version of a peptide found in Komodo dragon blood “is very
encouraging and very promising,” he says. It shows potential “as a topical treatment
for wounds” that could be delivered via an ointment or spray (versus an injection). <...>

“It’s a nifty little peptide. It’s taught me a lot, actually,” Bishop says, and adds,
“Who would have thought that a peptide from a Komodo dragon would be able to
stimulate human cells in culture to essentially stimulate wound closure?”<...>

Thankfully, other labs are also exploring nature-derived solutions — by
looking at different kinds of deadly creatures. Lauren Esposito, the chair of
arachnology at the California Academy of Sciences, is focusing on the scorpion.“So
far, we’ve been able to document and describe about 1,000 bioactive compounds
from scorpions all over the world,” she says <...> Scientists have explored only 1
percent of these molecules — the remaining 99 percent could contain game-changing
solutions. In fact, 1 of the 1,000 known compounds is already showing
potential: Research found that a synthetically modified version of an AMP from the
venom of the Chinese scorpion was able to effectively fight MRSA infections in mice.

Similarly, Michel Dugon, professor of Zoology at the National University of

Ireland, Galway, sees immense potential in venomous spiders. <...>His lab is
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currently investigating a small species of spider that “happens to produce amazingly
powerful antimicrobial compounds,” he explains. “It is even capable of killing those
drug-resistant bacteria that are often giving us so much trouble.”

Someday, drugs containing all of these compounds may indeed be available at our
pharmacies and hospitals, but a great deal of time, investment and research is needed
before this happens. However, in the meantime, this ongoing research into bioinspired
AMPs can provide new hope — for us and for future generations. “I've got an 8-year-old

daughter,” says Bishop, “and | want her to grow up in a world where there are antibiotics.”

Task 1. Answer the following questions:

1. What is the main health threat that the author suggests these fearsome
beasts might help us overcome?

2. What are the key characteristics of the antimicrobial peptides (AMPs) that
researchers are looking for in the Komodo dragon and other animals?

3. Describe the process that researchers are using to identify and test potential
AMPs from the Komodo dragon and other animals.

4. What are some of the different ways that the identified AMPs are able to
defeat their microbial opponents?

5. Why are the researchers particularly encouraged by the DRGN-1 peptide
from the Komodo dragon?

6. What other deadly creatures are researchers exploring for nature-derived
solutions to antibiotic resistance, and what have they discovered so far?

7. What is the overall message or conclusion that the author wants to convey
about the potential of these fearsome beasts to help solve the antibiotic resistance crisis?

Task 2. Give the summary of the text.
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Text 10. WHAT IF 1 OR 2 FLU SHOTS COULD COVER US
FOR THE REST OF OUR LIVES? RESEARCHERS ARE WORKING
ON [T1e

(Bibi-Aisha Wadvalla)

For many of us, getting a flu shot is an
annual event. But you might have wondered:
“Why do we need to get one every since year?”

Well, there are two main reasons: The
influenza virus is constantly mutating to evade our
immune systems, so different strains circulate

each year. And because vaccine-induced immunity

declines over time, it needs a regular boost.

Unfortunately, the annual flu vaccines we currently have are struggling to keep
up with the ever-mutating influenza virus. With an efficacy of 40 to 60 percent,
people can find themselves ambivalent about the value of getting a yearly shot or
simply not have the time or means to get one every single flu season.

Many vaccine researchers are tackling these problems, and they’re working to
develop a universal influenza vaccine, which would require just one to three jabs
over a person’s lifetime. New breakthroughs in antibody technology in recent years
mean this elusive public health goal may be closer than ever before, just when we

need it most.

16 Bibi-Aisha Wadvalla What if 1 or 2 flu shots could cover us for the rest of our lives? Researchers are working on it. URL:
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The personal and global healthcare costs of the annual flu season are
massive — every year, the seasonal fluinfects 1 billion people and kills an
estimated 250,000 to 650,000 people worldwide.

On top of this, infectious disease experts have long predicted that another flu
pandemic like the 1918 Spanish flu is a matter of “when,” not “if.”

“Throughout history, it’s really respiratory viral pandemics that have infected
and killed people across borders and have gone on and on for many vyears,”
says Melvin Sanicas MD, a Philippines based physician-scientist specializing in
infectious diseases. Which is why, for almost four decades, scientists have been
attempting to create the holy grail of science — a universal flu vaccine.

The US National Institutes of Health has four criteria for such a vaccine: that
it elicits immune responses against the most widespread and dangerous flu strains,
is at least 75 percent effective at preventing illness, provides protection that lasts
at least one year, and is effective in all age groups. Yet even though the flu is no

|II

longer a “novel” virus that is new to science, it still “presents the same level of
difficulty as developing an HIV, tuberculosis or malaria vaccine,” says Florian
Krammer PhD, professor of vaccinology at the Icahn School of Medicine at Mount Sinai in
New York City.

This is due to the influenza virus’s intuitive ability to adapt, and avoid
immune detection by constantly changing its outer covering, or coat
proteins. Influenza A is particularly dangerous, causing 75 percent of flu virus

infections, and the infamous bird and swine flu pandemics. Type B and C cause

milder illness. There are potentially 198 different influenza A subtype combinations.

https://ideas.ted.com/universal-flu-shot-research/
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Krammer explains Influenza A has two coat proteins — hemagglutinin (HA) and
neuraminidase (NA). (Influenza strains are named according to variations in these
proteins, such as HIN1.) These proteins are masters of mutation, forming different
flu strains that emerge every year. Researchers develop the annual vaccine to match the most
dominant circulating strains, but even when a vaccine is well-matched, it is only semi-effective,
says Krammer. “The problem is that the virus changes its genetic material every year.”

Bizarrely, there is also a flaw in the virus’s replication process that should be
a problem but is actually a superpower. When it makes copies of itself, the virus
doesn’t “proof read” them properly to ensure they are identical, so errors are
introduced that allow it to change rapidly and to escape human immunity, Krammer
explains. That’s why herd immunity doesn’t exist for the flu. It’s also why the quest
for a universal vaccine has proved so challenging, and why annual flu vaccines don’t
provide long standing protection.

For the universal flu vaccine, Krammer and the Mount Sinai team are
targeting the hemagglutinin coat protein, which allows the virus to invade the
respiratory tract. While it may be a skillful shapeshifter, hemagglutinin’s mushroom-
shaped structure — consisting of a head and a stalk — lends itself to being genetically
manipulated. Taking a novel approach relying on what’s called chimeric
hemagglutinins, Krammer and his team have engineered proteins made from the
heads of animal influenza subtypes like H5 and H8 and combined them with a stalk
from a human influenza subtype like H1 to offer a broader spectrum of protection.

“Our immune system typically responds to the head. The trick is to force it to
make antibodies to the stalk. We've presented the immune system with a head it

hasn’t seen before and a stalk it has seen before, so the body’s immune memory will
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respond to that first,” explains Krammer. “So after vaccination, the immune system
will create protective antibodies in a strong response to the stalk.”

In 2020, early small scale human trials of their vaccine candidate found that
it produced a strong immune response that endured for at least 18 months
following vaccination. Krammer is confident that this is a major advance with the
potential to provide long-lived protection against a spectrum of influenza strains.

However, Sanicas recommends caution. “Everything is promising until it’s not,”
he says. “We need to develop chimeric hemagglutinins that represent all or most of
the important strains from influenza groups A and B, and that should be tested in a
multiyear, phase lll clinical study.” Phase lll trials are when a vaccine candidate moves
from being tested on quite a small group of people in one or two locations to
hundreds or even thousands of trial participants across a wider area. The Sinai
candidate is still several years from reaching that phase.

But reaching phase Ill isn’t a guarantee of success — other universal flu
candidates also showed great potential only to fail then. In October 2020, after 15
years of research, Israeli biotech BiondVax Pharmaceuticals announced its universal
flu vaccine candidate showed no protection above a placebo in Phase Il trials. In
January 2020, Oxford-based biotechnology company Vaccitech discontinued its trial
vaccine before reaching Phase I, given that it showed no reduction in infections compared
with the seasonal vaccine. But where one vaccine failed, another succeeded. Vaccitech’s co-
founder Sarah Gilbert led the development of the Oxford/AstraZeneca vaccine for COVID-19.

Plus, it’s not just technology that’s required to create a successful vaccine; it’s
also funding. Krammer believes a financial investment comparable to what’s been
spent on COVID-19 vaccine development — that is, at least $20 billion in the US

alone —is needed to make a universal flu vaccine a reality in two years. If not, he says
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the universal flu vaccine research will follow “the usual conservative timeline of
about 15 years to go from a new technology to clinical trials.”

Meanwhile, pharmaceutical companies don’t necessarily see the financial
incentive of producing a vaccine that would displace the existing get-a-flu-shot-every-
year model. Globally the annual flu vaccine is a $4 billion dollar industry. As Krammer
puts it, a universal flu vaccine “would be useful in general, reducing the risk of
transmission and mutation, but it won’t be a big money maker.”

But what it would be is a game changer offering tremendous benefits for
global health by dramatically decreasing cases of the flu and its annual toll. “What
we can do is reduce the chance of a new flu pandemic starting, but that can only

happen if there’s a high vaccination rate and high immunity,” says Krammer.

Task 1. Answer the following questions:

1. What are the four criteria set by the US National Institutes of Health for a
universal flu vaccine?

2. Why is the development of a universal flu vaccine so challenging, according
to the experts quoted in the text?

3. What is the novel approach that the Mount Sinai team is taking to develop a
universal flu vaccine?

4. What are the potential challenges and limitations mentioned regarding the
universal flu vaccine candidate developed by the Mount Sinai team?

5. Why do pharmaceutical companies not necessarily see a financial incentive
in producing a universal flu vaccine?

6. What are the potential benefits of a successful universal flu vaccine for

global health, according to the text?
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7. Why does the author suggest that a high vaccination rate and high immunity are
necessary for a universal flu vaccine to be effective in reducing the chances of a new flu

pandemic?

Task 2. Give the summary of the text.
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Text 11. CLIMATARIAN, FLEXITARIAN, VEGETARIAN, VEGAN:
WHICH DIET IS BEST FOR THE PLANET? (AND WHAT DO
THEY MEAN?)17

(Maslin Mark PhD)

The food we consume has a massive

: / \.’ impact on our planet. Agriculture takes up half
G : the habitable land on Earth, destroys forests

and other ecosystems, and produces a quarter

of the world’s greenhouse gas emissions. Meat

th QL— - fm‘

V| and dairy specifically account for

. ~ -

® : ot o =2 around 14.5 percent of global greenhouse gas
j emissions.

So changing what we eat can help reduce carbon emissions and promote
sustainable farming. But there are several “climate-friendly” diets to choose from.
The best known are the completely plant-based vegan diet, the vegetarian diet
(which also allows eggs and dairy) and the pescetarian diet (which also allows
seafood).

There are also “flexitarian” diets, where three-fourths of meat and dairy is
replaced by plant-based food, or the Mediterranean diet which allows moderate
amounts of poultry, pork, lamb and beef.

Which diet should you choose?

17 Mark Maslin PhD. Climatarian, flexitarian, vegetarian, vegan: Which diet is best for the planet? (And what do they mean?) URL:
https://ideas.ted.com/which-diet-is-better-for-climate-change-vegan-vegetarian-climatarian-flexitarian/ian/
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Let’s start with a new fad: the climatarian diet. One version was created by
the not-for-profit organization Climates Network, which says this diet is healthy,
climate friendly and nature friendly. According to the publicity, “with a simple diet
shift you can save a tonne of CO, equivalents per person per year” (“equivalents” just
means methane and other greenhouse gases are factored in alongside carbon
dioxide).

Sounds great, but the diet still allows you to eat meat and other high-
emission foods such as pork, poultry, fish, dairy products and eggs. So this is just a
newer version of the “climate carnivore” diet except followers are encouraged to
switch as much red meat (beef, lamb, pork, veal and venison) as possible to other
meats and fish.

The diet does, however, encourage you to cut down on meat overall and to
choose responsibly produced and local meat where possible, in addition to avoiding
food waste and consuming seasonal, local foods.

So saving a tonne of carbon dioxide is great but switching to vegetarianism or
veganism can save even more. A Western standard meat-based diet produces
about 7.2 kilograms of CO, equivalent per day, while a vegetarian diet produces 3.8
kg and a vegan diet 2.9 kg. If the whole world went vegan, it would save nearly 8
billion tonnes CO,equivalent — while even a switch to the Mediterranean diet would
still save 3 billion tonnes. That is a saving of between 20 and 60 percent of all food
emissions, which are currently at 13.7 billion tonnes of CO,equivalent a year.

Plant-based diets can save water and land — and they’re healthier

To save our planet, we must also consider water and land usage. Beef, for
instance, needs about 15,000 liters of water per kilo to produce. Some vegetarian or

vegan foods like avocados and almonds also have a huge water footprint, but overall
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a plant-based diet has about half the water consumption of a standard meat-based
diet.

A global move away from meat would also free up a huge amount of land,
since billions of animals would no longer have to be fed. Soy, for instance, is one of
the world’s most common crops, yet almost 80 percent of the world’s soybeans are
fed to livestock.

The reduced need for agricultural land would help stop deforestation and help
protect biodiversity. The land could be used to reforest and rewild large areas, which
would become a natural store of carbon dioxide.

What’s more, a plant-based diet is generally healthier. Meat, especially highly
processed meat, has been linked to a string of major health issues, including high
blood pressure, heart disease and cancer. One study suggests that a move to a global
plant-based diet could reduce global mortality by up to 10 percent by 2050.

However, meat, dairy and fish are the main sources of some essential vitamins
and minerals such as calcium, zinc, iodine and vitamin B12. A strict vegan diet can
put people at risk of deficiencies unless they can have access to particular foods or
take supplements. Yet both supplements and vegan food products are too expensive
or difficult for many people around the world to access, and it would be hard to scale
up supplement production to provide for billions of extra people.

So a climatarian or flexitarian approach means there are fewer health risks
but it still allows people to exercise choice.

We slaughter around nine animals per person per year — even though the
same nutrients can come from plants

One issue that seems to be missing from many food discussions is the ethical

dimension. Every year we slaughter 69 billion chickens, 1.5 billion pigs, 0.65 billion
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turkeys, 0.57 billion sheep, 0.45 billion goats and 0.3 billion cattle for food
worldwide. That is over nine animals killed for every person on the planet per year —
all for the nutrition and protein that we know can come from a plant-based diet.

So what is the ideal global diet to reduce greenhouse gas emissions, reduce
habitat destruction and help you live longer?

Well, | suggest being an “ultra-flexitarian,” a diet of mostly plant-based foods
but one that allows meat and dairy products in extreme moderation, with red and
processed meat completely banned. This would save at least 5.5 billion tonnes of CO,
equivalent per year (or 40 percent of all food emissions), decrease global mortality

by 10 percent, and prevent the slaughter of billions of animals.

Task 1. Answer the following questions:

1. What are the main environmental impacts of the food we consume?

2. What are the different "climate-friendly" diets mentioned in the text?

3. What are the key features of the "climatarian diet" described in the text?

4. How do the greenhouse gas emissions of different diets compare, according
to the information provided?

5. What are the benefits of plant-based diets in terms of water and land
usage?

6. What are some of the potential health benefits and risks associated with
plant-based diets?

7. What is the author's proposed "ultra-flexitarian" diet, and what are its

potential benefits?

Task 2. Give the summary of the text.
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Text 12. HOW TO BE GOOD AT STRESS™®

(Kelly McGonigal PhD)

What does it mean to be “good” at stress?
Does it mean you don’t get stressed out? That you
stay calm under pressure and bounce back from
adversity?

Actually, no. The truth of stress as l've
researched it shows two important things. Firstly,

that trying to avoid it is fundamentally

. counterproductive. Secondly, that thinking that we
can emerge from stressful circumstances unscathed and unchanged is precisely the
wrong way of thinking about things.

Instead, we need to start thinking about how to have the courage to grow from
stress. This view of resilience was first described by the psychologist Salvatore Maddi,
who founded the Hardiness Research Lab at the University of California Irvine. He
dedicated his career to identifying what distinguishes people who thrive under stress
from those who are defeated by it. The ones who thrive, he concluded, are those
who view stress as inevitable, and rather than try to avoid it, they look for ways to
engage with it, adapt to it, and learn from it.

The idea that we grow through adversity is not new. It’s present in the

teachings of every major religion and many philosophies. It’s even become a cliché to

18 Kelly McGonigal PhD. How to be good at stress. URL: https:/ideas.ted.com/how-to-be-good-at-stress/
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say, “Whatever doesn’t kill you makes you stronger” But whatis new is how
psychology and neuroscience have begun to examine this truism. Research is
beginning to reveal not only why stress helps us learn and grow, but also what makes
some people more likely to experience these benefits.

One of the more recent insights from this science is that the ability to learn
from stress is built into the basic biology of the stress response. Of course, you know
that the stress response gives you energy by flooding your body with adrenaline. But
the stress response doesn’t end when your heart stops pounding. Other stress
hormones are released to help you recover from the challenge.

These stress-recovery hormones include DHEA and nerve growth factor, both
of which increase neuroplasticity. In other words, they help your brain learn from
experience. DHEA is classified as a neurosteroid; in the same way that steroids help
your body grow stronger from physical exercise, DHEA helps your brain grow stronger
from psychological challenges. For several hours after you have a strong stress
response, the brain is rewiring itself to remember and learn from the experience.
Stress leaves an imprint on your brain that prepares you to handle similar stress the
next time you encounter it.

Psychologists call the process of learning and growing from a difficult
experience stress inoculation. Going through the experience gives your brain and
body a kind of stress vaccine. This is why putting people through practice stress is a
key training technique for NASA astronauts, Navy SEALS, emergency responders and
elite athletes, and others who have to thrive under high levels of stress. But stress
inoculation doesn’t just transfer to similar stress situations; getting good at one kind
of stress often helps in unfamiliar challenges. For example, when people were asked

how they are coping with the biggest source of stress in their lives, eighty-two per
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cent said they were drawing on strengths and confidence developed from past
stressful experiences.

Yet not every stressful situation creates the kind of learning that helps us thrive
under future stress. As I've discovered with almost anything that seems to be “true”
about stress, the opposite can also be true. (This is part of what makes the science of
stress so fascinating, and also so puzzling.) Stress can also be paralyzing, draining and
traumatizing. Sometimes what we learn from stress is fear, not courage, or self-doubt
instead of self-confidence. <...>

One thing that does seem to predict whether a stressful experience is
strengthening is the biology of your stress response. In particular, the ratio of
hormones you release plays a role in determining whether a stressful experience
leads to positive or negative outcomes. Higher levels of cortisol have been associated
with worse outcomes, such as impaired immune function and depression. In
contrast, higher levels of DHEA — the neurosteroid — have been linked to reduced risk
of anxiety, depression, heart disease, neurodegeneration and other diseases we
typically think of as stress-related.

The ratio of DHEA to cortisol that you release during stress
is sometimes referred to as the growth index of your stress response. A higher
growth index — meaning more DHEA relative to cortisol — is associated with thriving
during and after stressful experiences. It helps college students persist in the face of
academic stress and land higher GPAs; it’s associated with better performance,
greater learning, and fewer post-traumatic stress symptoms during military survival
training; and it’s even been shown to predict recovery from extreme trauma, such

as childhood abuse.
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An important question, then, is: How do you influence your own — or
somebody else’s — growth index?

One strategy is to choose a more positive mindset toward stress. Make a
conscious choice when you’re stressed to view stress as helpful, and the experience
as an opportunity to learn and grow. This mindset can actually shift your stress
physiology toward a state that makes such a positive outcome more likely, for
example by increasing your growth index and reducing harmful side effects of stress
such as inflammation.<...>

Other studies confirm that viewing a stressful situation as an opportunity to
improve your skills, knowledge or strengths makes it more likely that you will
experience stress inoculation or stress-related growth. Once you appreciate that
going through stress makes you better at it, it gets easier to face each new challenge.
And the expectation of growth sends a signal to your brain and body: get ready to
learn something, because you can handle this.

People who are good at stress allow themselves to be changed by the
experience of stress. Embracing our natural capacity for growth can help us change in

positive ways, even in circumstances we would never choose.

Task 1. Answer the following questions:

1. What are the two important things the author has discovered about stress
through their research?

2. According to the author, what is the key to having the courage to grow from stress?

3. What did Salvatore Maddi's research reveal about the people who thrive under stress?

4. How do the stress-recovery hormones DHEA and nerve growth factor help

the brain learn from experience?
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5. What is the concept of "stress inoculation” and how is it used in training for
high-stress professions?

6. What factors can determine whether a stressful experience leads to positive
or negative outcomes?

7. How can choosing a more positive mindset towards stress influence one's

stress physiology and the likelihood of experiencing stress-related growth?

Task 2. Give the summary of the text.
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Text 13. THE ENVIRONMENTAL IMPACT OF CUT
FLOWERS? NOT SO ROSY®

(Ros Davidson)

Flowers are powerful symbols. People
around the world use them to mark rites of
passage, festivals and significant life events.
Lilies and tulips represent renewal during
spring and Easter; marigolds are believed to
guide the dead to their ancestral homes on Dia
de Los Muertos; and a bunch of roses on

Valentine’s Day or Mother’s Day conveys love.

And year-round, no wedding or funeral is

complete without flowers.

Blooms are a booming business, and the global cut flowers industry is worth
up to $55 billion USD a year, according to Rabobank. In the US alone, Mother’s Day
accounts for 26 percent of all holiday purchases of cut and potted flowers, on par

with Christmas and Hanukkah and exceeded only by Valentine’s Day.

19 Ros Davidson. The environmental impact of cut flowers? Not so rosy. URL: https://ideas.ted.com/the-environmental-
impact-of-cut-flowers-not-so-rosy/
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But behind the beautiful bouquets can be significant environmental and
human costs. Here’s how the flower industry is impacting the planet — and what you
should ask before you gift again.

Imported cut flowers are often flown thousands of miles in refrigerated
airplane holds. The country that is the world’s largest consumer of cut flowers is the
US, with a majority of imported flowers from Colombia and Ecuador. In Europe, most
imported flowers sold there are from equatorial East Africa.

The single largest producer of cut flowers in the world is Colombia, which
exported an estimated 660 million stems in 2020. Other top producers are Ecuador,
Sri Lanka and Kenya, the latter supplying one-third of all roses sold in the EU. China is
also an up-and-coming producer. <...>

Many of the flowers are grown in high-altitude, industrial-scale greenhouses
(for disease, pest and humidity control), and these flower farms can exceed 500
acres. Flowers are also thirsty plants, which contributes to high water use and
chemical runoff. For example, some critics claim that drought-stricken Lake Naivasha,
the center of the industry in Kenya, has seen half of its water drawn off for use in
flower greenhouses. <...>

Even after flowers are flown into the US, they’re sometimes trucked thousands
of miles in gas-guzzling trucks from hubs such as Miami, Newark and Los Angeles to
locations across the nation.

But international transport isn’t the only culprit. When grown in cooler
climates, flowers need heated greenhouses. That means domestic flower production
can also generate high CO2 emissions because it’s electricity-intensive, notes David

Bek PhD, cofounder of the sustainable cut flowers project at Coventry University UK.
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Far from the strong sun of the equator, these flowers may also require more
chemicals in order to flourish.

In fact, the carbon footprint of flowers grown in cooler countries like the US
can be more than 5.5 times greater than that of equatorial countries, says Melanie
Dirr, global product manager for flowers and plants at Fairtrade International. But
with renewable energy use from wind and solar on the rise, these numbers may be
decreasing, Bek adds.

Workers and the people living near flower farms are paying the price

Our current model of flower consumption isn’t just harming the planet — it
can harm workers as well. The environmental and human impact of the cut flower
industry is on a par with other major agricultural products, says Jake Davignon,
senior manager of US-Canada Markets Transformation at Rainforest Alliance. For
example, despite some use of personal protective equipment, floriculture workers
are exposed to toxins in fertilizers and insecticides, as well as preservatives used to
extend the life of blooms. In countries like Australia, flowers may be treated with
glyphosate, an herbicide and desiccant, before they can enter the country.

Local communities often pay the price. A group of US and
Ecuadorian researchers found that children living close to Ecuador’s floricultural
greenhouses — where pesticides were applied in the weeks preceding International
Mother’s Day — had altered short-term brain activity. The researchers suggest that
the children may have been exposed to contaminated clothing, shoes or tools
brought home by floriculture workers. They’re also currently investigating whether
pesticides are contaminating the water downstream from flower farms.

In addition to toxin exposure, workdays can be 16 hours. This makes it

especially hard for women — who comprise most of the labor force — to get maternity
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leave and find childcare. In Kenya, women make up 60-70 percent of the workforce,
and flowers are the country’s second largest export after tea. In Colombia, flower
production is the largest employer of women in rural areas.

Labor conditions have somewhat improved since the 1990s, mostly through
the use of certifications, says Jill Timms PhD, co-founder of the sustainable cut-
flowers project at Coventry University. Still, many workers in low-income nations are
still underpaid and chemical safety continues to be a problem.

Despite the industry’s shortcomings, Timms notes that it also creates
opportunities for trade and jobs, especially in impoverished regions that have ideal flower-
growing climates.

Here are 4 things to ask when buying your next bouquet:

Deciding what blooms can be complicated. Giving up cut flowers may reduce
your carbon footprint, but purchasing them also supports jobs locally and globally.
No single buyer can reverse the impacts of the flower industry, but consumers can
communicate to producers and suppliers that there’s greater demand for ethically
produced, sustainable flowers.

1. How far have your flowers traveled? The supply chain is complex, so you
might have to do some research if your flowers aren’t labeled. Unlike foodstuffs,
flowers don’t have to disclose their country of origin. Bouquets might also include
flowers from multiple countries, which can make it hard to calculate their carbon
footprint.

2. Were they ethically and sustainably produced? Organizations
like Fairtrade have a certification process to ensure strict labor and environmental
standards for major products. These sustainable flowers only cost on average 1.5

percent more to produce than conventional flowers, says Dirr of Fairtrade
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International. Rainforest Alliance, certified organic, and Certified American
Grown are other popular certifications.

3. Who benefits from your purchase? Most people buy flowers at the
supermarket, farmer’s market, online or from a local florist. Supermarkets may offer
cheap prices, but keep in mind that this can squeeze producers and keep workers’
wages low. On the flip side, some supermarkets have their own environmental and
labor standards. For example, the US chain Whole Foods recently launched
the Sourced for Good program, which includes US tulip farms. <...>

4. How can you reduce waste? If you're buying from a local retailer, ask for
less packaging, take your own vase or look for environmentally-friendly alternatives
to florist foam. Planting your own garden can also be a lower-impact way to cut enjoy
flowers — plus, gardening can be good for your mental health and supports local bee
populations. Finally, looking after your flowers and following care instructions can

help you enjoy them longer.

Task 1. Answer the following questions:

1. What is the estimated value of the global cut flowers industry per year?

2. What percentage of holiday purchases of cut and potted flowers in the US is
accounted for by Mother's Day?

3. What are some of the environmental impacts of the flower industry, such as
water use, chemical runoff, and greenhouse gas emissions?

4. What are some of the labor issues faced by workers in the flower industry,
particularly in low-income countries?

5. Why does the carbon footprint of flowers grown in cooler climates tend to

be higher than those grown in equatorial regions?
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6. What are some of the certifications and labels that consumers can look for
to identify more sustainably and ethically produced flowers?
7. What are some alternative ways for consumers to enjoy flowers while

reducing their environmental impact?

Task 2. Give the summary of the text.
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Text 14. MILLIONS OF TONS OF PLASTIC ARE TRASHED
EVERY YEAR. BUT WHAT IF WE USED IT TO PAVE OUR
ROADS?»

(Ann Parson)

Aroad running through Accra,
Ghana’s capital, looks like any other
blacktop. Yet what most drivers don’t
realize is that the asphalt under them
contains a slurry of used plastics —
shredded and melted bags, bottles and
snack wraps — that otherwise were
destined for a landfill.

The impetus for many similar

road projects underway in Ghana was
an ambitious plan announced by President Akufo-Addo in 2018. It calls for Ghanaians
to strive for a circular model, to recycle and reuse as much plastic waste as they
produce each year —roughly 1.1 million tons — by 2030.

Barely 5 percent of the 5,000 tons of plastic that Ghanaians discard each day
makes it to recycling facilities. The rest winds up in landfills, illegal dumps, streets

and waterways, or is burned in open pits, poisoning the air. <...> First appearing

20 Ann Parson. Millions of tons of plastic are trashed every year. But what if we used it to pave our roads? URL: https://ideas.ted.com/paving-roads-
with-asphalt-made-from-melted-plastic-waste/
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in India two decades ago, plastic roads are being tested and built in more and more
countries as the world’s plastic pollution problem becomes more acutely felt. India
has installed over 60,000 miles of these roads.

The technology, meanwhile, is gaining ground in Britain, Europe and Asia.
Several countries — South Africa, Vietnam, Mexico, the Philippines and the United
States, among them — have built their first plastic roads only recently.

A growing number of studies say that roads containing waste plastic have the
potential to perform as well or better than traditional roads. They can last longer, are
stronger and more durable in respect to loads and rutting, can tolerate wide
temperature swings, and are more resistant to water damage, cracking and potholes. <...>

The technology of incorporating waste plastic into paving materials is likely to
take a long time to evolve. While widely in use in India, it is still in its nascent stages
in other countries. However, given that only 9 percent of the 350 million tons of
plastic that humans produce each year is recycled, advocates see the technology as
one of many strategies that can help humans quit the habit of blindly sending waste
downstream and adopt the practices essential for a circular economy: reduce, reuse,
recycle. <...>

What’s missing, he and others caution, are data on how well plastic roads age
and endure over time, since in most countries the technology has been in use for less
than seven years.

While different companies are pursuing different approaches, the general idea
is that waste plastic is melted and mixed with other ingredients for making road
asphalt. Ordinarily, asphalt is composed of 90 to 95 percent aggregate — whether
gravel, sand, or limestone —and 5 to 10 percent bitumen, the black gooey substance

extracted from crude oil that binds the aggregate together.
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When contractors add waste plastics — which can serve as an even stronger
binding agent than bitumen — they often replace just 4 to 10 percent of the bitumen,
though some methods call for much more. Plastic roads, therefore, are not solid
ribbons of plastic — far from it.

Research suggests that “using waste plastic in road construction helps to
improve substantially the stability, strength, fatigue life and other desirable
properties of bituminous mixes, leading to improved longevity and pavement
performance,” Michael Burrow, an engineer at the University of Birmingham and
senior author of a global study of the technology, said in an email. “Albeit, it may be
too early for many of the reported applications to show premature failure.” <...>

Pursuing a different approach, PlasticRoad in the Netherlands avoids
traditional asphalt altogether. In 2018, the company completed a 100-foot pilot
project in Zwolle, billed as the world’s first recycled plastic bike path. A second one
followed in Giethoorn. Cheap to produce and easy to install, these paths are built
with hollow modules made of single-use discarded plastics. In Ghana, Nelplast mixes
shredded plastic waste with sand and molds the mixture into pavement blocks.<...>

Recognizing the similarities between plastic and bitumen, both derived from
petroleum, he mixed shredded plastic with gravel, then bitumen, and saw a good
bonding effect. Vasudevan’s method reportedly employs two types of plastic: LDPE,
or low-density polyethylene used in plastic bags, and PET, polyethylene
terephthalate, used in soda bottles. MacRebur’s McCartney recalls being in India in
2016 and noticing people repairing potholes by plugging them with plastic bags and
lighting them on fire. It gave him the idea behind MacRebur.

How environmentally friendly are plastic roads? One concern is that heating

plastic for making asphalt can create carbon emissions, thus negating any emissions
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savings from using less bitumen. Vasudevan says that for his own method, it’s only
necessary to heat plastic to 170 degrees Celsius (338 degrees Fahrenheit), which is
well within a safe range. <...>

Another concern about plastic roads is that they will shed microplastics. No
one has yet reported that this has occurred, and those interviewed for this article say
they don’t see microplastics as a problem.

“Road material is relatively inert, a solid block of asphalt,” noted Troutman. “In
fact, the largest source of microplastics on the planet is abrasion of tires.”

Last summer, a pilot project in California drove home just how much rigorous
testing has to occur before a road, if paved with a novel material like plastic, is
deemed drivable and safe, especially a major highway driven over by big rigs with
heavy loads. Highway 162 in Oroville was in the headlines last August when Caltrans,
the California Department of Transportation, working with TechniSoil Industrial,
which supplied the liquified plastic, paved a 1,000-foot test strip. <...>

Troutman views plastic roads as “a promising advance,” especially in a country
like Ghana with a backlog of road projects. And yet, with the looming prospect that
by 2050 the world will produce over three times as much plastic waste as it ever has,
she stresses the importance of Ghana’s curtailing all unnecessary use of new plastics.
“That’s the first step,” she noted. “If we keep pumping out more and more plastic,

we’ll never be able to manage it in a sustainable way.”

Task 1. Answer the following questions:
1. What is the main purpose of incorporating waste plastic into road

construction in Ghana?
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2. What are some of the potential benefits of using plastic waste in road
construction, as mentioned in the text?

3. How does the technology of incorporating waste plastic into paving
materials differ between India and other countries?

4. What are some of the concerns raised about the environmental friendliness
of plastic roads?

5. Why does the author emphasize the importance of curtailing unnecessary
use of new plastics, even as plastic roads are being developed?

6. What are the different approaches being taken to incorporate plastic waste
into road construction, as described in the text?

7. Why does the author suggest that more data is needed on how well plastic

roads age and endure over time?

Task 2. Give the summary of the text.

78



Text 15. FIVE SMART WAYS TO FIGHT FOOD WASTE*

(Hailey Reissman)

An estimated 30 percent of the planet’s
food supply is needlessly discarded. Here are
some imaginative ideas to stop the rot.

We humans have a puzzling attitude
towards food — it’s one of the few things in life

that we absolutely need to survive, yet we can

be shockingly careless with it. From a shriveled
up peach that went ignored in a fridge drawer to
a misshapen cabbage tossed for not meeting supermarket standards, 1.3 billion tons
of food is discarded each vyear, while an estimated 795 million people are
undernourished. “Most European and North American countries already have
between 150 and 200 percent of the nutritional requirements of their populations,”
says food waste activist Tristram Stuart??. “For example, America has twice as much
food on its shop shelves and in its restaurants than is actually required to feed all its
residents.”

And food waste affects far more than our garbage cans, wallets or stores; it
squanders our limited resources of water, energy and land. If wasted food were a

country, it would be the third largest emitter of greenhouse gases in the world,

! Hailey Reissman. Five smart ways to fight food waste. URL: https://ideas.ted.com/five-smart-ways-to-fight-food-waste/
2 Watch TEDXxTUHH talk: Tristram Stuart. The global food waste scandal. URL:
https://www.ted.com/talks/tristram_stuart the global food waste scandal
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consume $2.6 trillion a year, and occupy nearly 30 percent of the planet’s farmable
land, according to a report from the UN’s Food and Agriculture Organization.

Action to combat the problem is taking place on multiple fronts. At the World
Economic Forum in 2016, a group announced the Champions 12.3 campaign to halve
global food waste by 2030. On the grassroots level, many people around the world
have developed a wide range of smart — sometimes fun or stylish — ways to help us
feed billions and reduce the strain on the Earth. Here’s five of them.

1. A disco mash-up of excess edibles and education. In 2012, a group of young
food-waste fighters in Berlin wanted to make a meal for the thousands of
demonstrators who'd traveled to the city to protest problems with the global food
industry. The friends, all part of the Slow Food Youth Network, gathered more than a
ton of discarded vegetables from stores and restaurants and came up with the idea
to throw a Schnippeldisko — German for “chopping disco”. They invited people to
come prep produce and make soup, all to a disco soundtrack. As two DJs spun, 300
hundred people made enough soup to serve 9,000. The event has gone on to
become an institution around the world, with events taking place in cities such as
Amsterdam, Tokyo and Nairobi. Some discos highlight traditional soups, while others
try to build relationships between the farmers and the people they feed. The parties
are one part education, one part delight, says soil scientist Steffen Schweizer?3, who
has hosted several Schnippeldiskos. “Food waste is not just what’s in the trash cans
behind supermarket bins,” he says. “It’s also what’s left behind on farmers’
fields.” Disco Soup parties want people to take a second look at discards and use

them in our meals.

2 Watch TEDxTUHH talk Steffen Schweizer. How to fight food waste with disco music. URL: https://www.youtube.com/watch?v=aK9WfAn5NxI
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2. Enshrining traditional storage methods in elegant designs. When designer
Jihyun Ryou <...> left home in Korea and moved to Italy, she called her grandmother
to ask her how to keep food fresh longer. After their conversation, Ryou decided the
tips — all of which did not require a refrigerator — needed to be spread because too
often, fridges can lead to waste. “We put food in the refrigerator, and then we forget
about it,” she says. She and designer David Artuffo started a studio, JIHYUN DAVID, to
design graceful pieces that utilize her elder’s advice and hold food in plain sight so it
can’t be overlooked. Plus, they showcase the aesthetic appeal of produce.
“Vegetables are beautiful,” Ryou says. A shelf intended for root vegetables holds
sand to deter rotting by keeping veggies dry and preventing them from touching
each other. A shallow, hexagonal marble bowl contains a head of lettuce — the base
of the bowl is filled with water to keep greens fresh, and the cool stone ensures they
stay chilled, even at room temperature.

3. A smart tracker for expiring fish, poultry and meat. The dilemma: You don’t
entirely remember when you bought that salmon from the supermarket, and you’re
not sure if it’s still OK to eat. The usual response? Throw it out. To eliminate that
irritating guessing game, a team from the Norwegian University of Life Sciences
developed Keep-it, a shelf life indicator. “With all perishable products, the single
most important factor that influences how long it is edible is temperature,” says
Keep-it CEO Christian Aasland?®®. The tracker has a small adhesive thermometer that
determines what temperature your product is being stored at in your refrigerator
and then gives you the corresponding days of edible shelf life. The trackers are now
used on packaged fresh meat, poultry and fish by REMA 1000, Norway’s second

largest grocery retailer.

2 Watch TEDxTrondheim talk: Christian Aasland. Knowing the condition of your food. URL: https://www.youtube.com/watch?v=TAAF91hjIAQ
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4. A legal remedy to keep food from landfills. In 2016, Arash Derambarsh?, a
councilman in the city of Courbevoie, France, led a campaign to pass a law that bans
supermarkets in his country from throwing away unsold food. Instead, they must
donate it to charity or to be used as animal feed. He had a deeply personal
connection to the legislation. “When | was a law student in expensive Paris and
earning very little money, | skipped meals to save,” says Derambash. During this
difficult time, he was deeply upset to see stores destroy unsold, edible food by
pouring bleach into trashcans to prevent scavengers. After he was elected as a
representative to the National Assembly, he made it his mission to end the practice.
In February 2016, the bill he championed was unanimously voted into law. “A year
since its passage, it’s been estimated that more than 10 million meals have been
provided to those who really need it,” he says.

5. An app lets people buy soon-to-be tossed products — and save money. In
the Netherlands, expiration date-based pricing is popular, but until recently it was a
strictly analog process. “Products at supermarkets that are almost at their ‘best
before’ date receive a sticker and a discount,” explains August de Vocht?®. de Vocht
developed an app called Afgeprijsd, or “Discounted,” that brings the process into the
mobile era. Users make grocery lists on it, and Afgeprijsd — which is free but charges
stores a fee to participate — sends notifications to alert them when their desired
items are going on sale in their area. The app launched in 2014; it’'s now used by

approximately 20,000 people in the Netherlands every day.

2 Watch TEDxLA talk: Arash Derambarsh. Let's fight food waste to defeat hunger URL: https.//www.youtube.com/watch?v=06Xil RveGac
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Task 1. Answer the following questions:

1. What is the estimated percentage of the planet's food supply that is
needlessly discarded?

2. What are some examples of food waste mentioned in the text?

3. What are the environmental impacts of food waste, according to the passage?

4. What is the aim of the Champions 12.3 campaign, and when does it aim to
achieve this goal?

5. How do the "Schnippeldisko" events help to address the issue of food
waste?

6. How do the food storage solutions designed by Jihyun Ryou and David
Artuffo aim to reduce food waste?

7. What is the purpose of the "Keep-it" shelf-life indicator, and how does it work?

8. What law was passed in France to address the issue of supermarkets
throwing away unsold food, and what has been the impact of this law?

9. How does the "Afgeprijsd" app in the Netherlands help to reduce food
waste?

10. What is the overall message or call to action conveyed in this text regarding

the issue of food waste?

Task 2. Give the summary of the text.

26 Watch ~ TEDxAmsterdam Talk:  August  de Vocht. Power  to  the people to  reduce  food  waste! URL:
https://www.youtube.com/watch?v=FMD2cMjrMDM
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APPLICATIONS

TIPS ON HOW TO WRITE A SUMMARY OF AN ARTICLE

A summary is a condensed version of a larger
text. It presents the main ideas from the original
text. Basic components of the summary:

introduction, main body and conclusion.

Some tips to write a summary:

Read the original text intently.

Find the text's main concepts.

Take notes about the most important information, significant details, overall
position.

Compose your draft. Write the overview in your own words.

Do not inject any of your own view, premise or remarks into a summary. Cite
the author.

Focus on transition words and expression.

Proofread, correct, refine and conclude your

summary.
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USEFUL SET-EXPRESSIONS

I've read the text (article etc.) ...

The title of the text (article etc.) is ...
The headline of the article is...

The author of the text (article etc.) is...
The author observes that ...

The text (article etc.) presents / describes ...

The text (article etc.) introduced us ...
The text (article etc.) is about ...

The text (article etc.) deals with...

The text (article etc.) considers ...

The text (article etc.) dwell on ...

The article discusses ...

In this article ...

The text talks...

The purpose of this paper (text, article etc.) is to give...
This paper (text, article etc.) focuses on...

The author observes ...

The author (scientist etc.) suggests that...

The author (scientist etc.) urges us to...

After reading text | ...

It is true to say that ...

It is of importance to note...

It must be stressed...
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Firstly...

First and foremost, ...

Secondly...

On the one hand / On the other hand ...

The emphasis has been placed on ...

The author has mapped the way in which ...

These results are consistent with...
As well as ...

Furthermore ...

Therefore ...

Essentially ...

Thus (therefore)...

To summarize, ...

But all in all, ...

So, to summarise / sum up

In conclusion, ...

Allin all, ...
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GLOSSARY

ENGLISH ALPHABET

Aa Bb Cc Dd Ee Ff
Gg Hh liJj Kk LI
Mm Nn Oo Pp Qg Rr
Ss Tt Uu Vv Ww Xx
Yy Zz

A
Abuse — (verb) to use something for the wrong purposein a way that

is harmful or morally wrong.
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Aggressively — in an angry and violent way.

Al — abbreviation for artificial intelligence : the use
or study of computer systems or machines that have some of the qualities that
the human brain has, such as the ability to interpret and produce language in a way
that seems human, recognize or create images, solve problems, and learn from data
supplied to them.

Ambivalent — (adjective) having two opposing feelings at the same time, or
being uncertain about how you feel.

‘Amphipathic’ — (adjective) (of a molecule, especially a protein) having
both hydrophilic and hydrophobic parts.

Antibiotic — (noun) a medicine or chemical that can destroy harmful bacteria in
the body or limit their growth.

Anti-dandruff —

(adjective) used to prevent or treat dandruff (= small, white pieces of dead skin from
the head that collect in the hair or fall on the clothes).

Antimicrobial peptides (AMP) — are part of the innate immune response found
among all classes of life.

Apprehension —  (noun) worry about thefuture, or afearthat

something unpleasant is going to happen.

Bio-art —
an art practice where humans work with live tissues, bacteria, living organisms, and |

ife processes.
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Bioinspiration — is the development of strategies that differ from those used by

nature to achieve the same functions and properties.

Biohacker - (noun) 1) someone who is not
an official expert or professional scientist, who
does scientific experiments with biological material. 2) someone who

uses technology, drugs, or other chemical substances such as hormones in
an attempt to improve the condition of their body and mind.

Biopsy —
(noun) the process of removing and examining a small amount of tissue from
a sick person, in order to discover more about their illness.

Boea hygrometrica (=Queensland rock violet) — type of resurrection plant due
to it ability to survive desiccatio.

Botched — (adjective) (of a job, attempt, etc.) done very badly.

Breakthroughs —
an important discovery or event that helps to improve a situation or provide an ans

wer to a problem.

Catastrophe —
(noun) a sudden event that causes very great trouble or destruction.

CEQO — abbreviation for chief executive officer: the person with the
most important position in a company.

Climatarian — (noun) a person who chooses what to eat according to what is

least harmful to the environment.
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Collagen — (noun) a protein found especially in the joints (= places where
two bones are connected) of humans and animals.

Collateral damage (noun) - during a war,
the unintentional deaths and injuries of people who are not soldiers,
and damage that is caused to their homes, hospitals, schools, etc.

Commercial product — a product that can make money.

Consensus - (noun) a generally accepted opinion or decision among
a group of people.

Consequence — (noun) aresult of a particular action or situation, often one
that is bad or not convenient.

COP26 climate conference — a major event bringing together leaders from all
countries in the world to agree on how to step up global action to solve the climate
crisis.

Cortisol — (noun) ahormone (= achemical made in the body) produced by
the adrenal glands (= small organs above the kidneys) in response to stress (=
the state of feeling frightened, very worried, threatened by danger, etc.).

CRISPR —
abbreviation for clustered regularly interspaced short palindromic repeat:

a piece of DNA that includes short, repeated sequences.

CRISPR (verb) — a method of editing (= making changes to) a gene that uses
these repeated sequences.

Culprit — (noun) someone who has done something wrong;

a fact or situation that is the reason for something bad happening.
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Deadly — (adjactive) likely to cause death.

D-enriched milk — milk enhanced with vitamin D during processing.

DHEA - abbreviation for (Biology) dehydroisoandrosterone.
1) An androgenic steroid hormone secreted largely by the adrenal cortex and found i
n human urine.
2) A synthetic preparation of this hormone used as a nutritional supplement.

Disquieting — (adjactive) causing worry.

DRGN-1 — a synthetically modified version of a peptide found in Komodo
dragon blood.

Decoupling — (noun) a situation in which two or more activities are separated,
or do not develop in the same way.

Drought — (noun) a long period when there is little or no rain.

Drought-tolerant —
the capacity of a landscape plant to function well in drought conditions.

Drug resistance —
a decreased reactivity of living organisms to the injuriousactions of certain drugs and
chemicals.

Dysbiosis (=dysbacteriosis) —
a microbial imbalance or maladaptation on or inside the body, such as an impaired
microbiota.

Dystopian — (adjactive) relating to a very bad or unfair society in which there is
a lot of suffering, especially an imaginary society in the future, or to
the description of such a society.

Durable - (adjactive) ableto do something for alongtime without

getting tired or being injured.
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E

Eerily — (adverb) in a strange, frightening, and mysterious way.

Elicit — (verb) to get orproducesomething, especially information or
a reaction.

Endure — (verb) to suffer something difficult, unpleasant, or painful.

Establish — (verb) to starta company or organization that will continue for
a long time.

Eschew — (verb) to avoid something intentionally, or to give something up.

ESG (Environmental, social, and governance) - is shorthand for
an investing principle  that  prioritizes environmental  issues, social  issues,
and corporate governance.

Existential — (adjective) system of ideas accordingto which the world has
no meaning and each person is alone and completely responsible for his or her
own actions.

Evade — (verb) to avoid or escape from someone or something.

Evaporate — (verb) to cause a liquid to change to a gas, especially by heating.

F
Far-fetched — (adjective) very unlikely to be true, and difficult to believe.
Fear-mongering - (noun) the action of intentionally trying to
make people afraid of something when this is not necessary or reasonable:
the action of intentionally trying to make people afraid of something when this is
not necessary or reasonable.

Ferocious — (adjective) frightening and violent.
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Flexitarian —
(noun) person who eats mainly vegetarian food but eats meat occasionally.

Foliage - (noun) the leaves of a plant or tree, or leaves on
the stems or branches on which they are growing.

Food waste — nourishment that's fit for utilization but deliberately disposed of
at the retail or utilization stages.

Fork-in-the-road - (collocation) a place where a road divides into
two parts that go in different directions.

Fossil fuels — (noun) fuels, such asgas,coal, andoil, that
were formed underground from plant and animal remains millions of years ago.

Frankenfood — (noun) food or acrop that has been genetically modified (=
having had some of their genes changed scientifically).

Frenemy — (noun) apersonwho pretendsto be yourfriend but s

in fact an enemy.

G
Gatekeeper — (noun) someone who has the power to decide who
gets particular resources and opportunities, and who does not.
Geothermal — (adjective) involving or produced by the heat that is inside
the earth.
Golden Rice — a new type of rice that contains beta carotene (provitamin A, a

plant pigment that the body converts into vitamin A as needed).

H

Harsh — (adjective) unpleasant, unkind, cruel, or more severe than is necessary.
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Heatwave — (noun) a period of time such as a few weeks when the weather is
much hotter than usual.

Hemagglutinin (HA) — an erythrocyte-agglutinating antibody.

HIV — (noun) abbreviation for human immunodeficiency virus:
the virus that causes AIDS (= a serious disease that destroys the body's ability to fight
infection).

H1IN1 — (acronym) Hemagglutinin Type 1 and Neuraminidase Type 1.

Hybridization - the process of producing a plant or animal from two
different types of plant or animal.

Hydrogen — (noun) achemical elementthat is the lightestgas, has

no colour, taste, or smell, and combines with oxygen to form water.

|

IEA (= International Energy Agency) - (noun)
an international organization, based in Paris, that advises countries about energy sou
rces and the effects of energy production on the environment.

Insecticide - a chemical substance made and used
for killing insects, especially those that eat plants.

In vivo testing — (from the Latin “in living”) refers to scientific experiments
conducted within or on a living organism.

lodized salt — salt that contains small amounts of sodium iodide or potassium
iodide.

Iron-fortified bread — hematinic ferrous sulphate-enriched flour.

Irrigation - (noun) the practice of supplying land with water so

that crops and plants will grow.
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K
Komodo dragons — the largest, heaviest lizards in the world and one of the few

with a venomous bite.

Less-well-off — to have less money

M

Mash-up — (noun) a type of recorded music or video that consists of parts of
different songs or images that have been combined.

Misinformation - (noun) wrong information, or
the fact that people are misinformed.

Misconception — (noun) an idea that is wrong because it has been based on
a failure to understand a situation.

Misuse — (verb) to use something in an unsuitable way or in a way that was
not intended.

MD - (houn) abbreviation for Doctor of Medicine (=
an advanced university degree needed to work as a medical doctor).

MRSA (Methicillin-resistant Staphylococcus aureus) is a group of gram-positive
bacteria that are genetically distinct from other strains of Staphylococcus aureus. It is
a type of bacteria that's developed defense mechanisms (resistance) to antibiotics.

Multi-drug resistant (MDR) —

the insensitivity of various tumors to a variety of chemically related anticancer drugs
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; mediated by a process of inactivating the drug or removing it from the target tumor
cells. Infections caused by multidrug-resistant bacteria are virtually untreatable.
Mutagenesis —a process by which the genetic information of an organismis

changed by the production of a mutation.

N

NASA — (noun) abbreviation for National Aeronautics and
Space Administration:
the US government organization that is responsible for space travel and the scientific
study of space.

Neuraminidase (NA) —
a bacterial enzyme that acts to split salic acid from neuraminic acid glycosides.

Niche — (noun) interesting to, aimed at, or affecting only
a small number of people.

Nightmare Bacteria — resistant to all antibiotic treatments and can share their
genes for resistance with other germs.

Net-Zero and ESG — asituationin  which there is a balance between
the number of people arriving and leaving, of jobs created and lost, etc.

Neuroplasticity the ability of
the brain to form new connections and reorganize itself as a reaction to
new experiences or information.

Nuclear plants — (noun) a place where electricity is produced from electricity

from the heat created when atoms are split within a nuclear reactor.
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Pathogenic Bacteria — bacteria that produce illness.

Perilous — (adjective) extremely dangerous.

Pesticide - (noun) a chemical substance used
to kill harmful insects, small animals, wild plants, and other unwanted organisms.

Phase something out — (phrasal verb) toremove or stop using
something gradually or in stages.

PhD — (noun) abbreviation for doctor of philosophy:
the highest college or university degree, or someone who has this.

Plaintiff — (noun) someone who makes alegal complaint against
someone else in court.

Powwow — (noun) a meeting in which something important is discussed.

Precisely — (adverb) used to expresscomplete agreement with someone
or suggest that what they have said is obvious.

Probiotic - (noun) 1)
A nutraceutical containing live bacteria or yeast that supplements normal gastrointes
tinal flora, given especially after depletion of flora caused by infection or ingestion of

an antibiotic drug. 2) A bacterium that supplements normal gastrointestinal flora.

Q
Q-tips - (noun) a brand name for a short stick with
a small amount of cotton on each end that is used for cleaning, especially the ears.

Quench — (verb) to drink liquid so that you stop being thirsty. To put out a fire.
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Recalcitrant seeds —seeds that do not survive drying and freezing during ex
situ conservation.

Remnant — (noun, [usually plural]) a small piece or amount of something that
is left from a larger original piece or amount.

Resistant strain — a type of bacteria and other microorganisms that are able to
resist a drug to which they were once sensitive. This makes it difficult to treat
infections caused by these bacteria.

Revive — (verb) to come or bring something back to life, health, existence, or use.

Riot — (noun) anoccasion when alarge number of people behave in
a noisy, violent, and uncontrolled way in public, often as a protest.

Robust — (adjective) (of a person or animal)strong and healthy, or (of
an object or system) strong and unlikely to break or fail.

Rot — (verb) to decay, or to cause something to decay or weaken.

S

Stalk (noun) the main stem of a plant, or the narrow stem that joins leaves, flo
wers, or fruit to the main stem of a plant.

Seize — (verb) to take something quickly and keep or hold it.

Shrimp —(noun) a small sea creature with ashell, tenlegs, and along tail,
or its flesh eaten as food.

Shrivel — (verb) to become much smaller than is needed or wanted.

Soil erosion — the process of soil being gradually damaged and removed by
the waves, rain, or wind, or the result of this process.

Spray — (verb) to spread liquid in small drops over an area. (noun) a mass of

very small drops of liquid carried in the air.
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Strain — (noun) a group of organisms within a species or variety, characterized
by some particular quality, as rough or smooth strains of bacteria.

Stress inoculation —
clinical psychology, an approach intended to provide patients with cognitive and attit
udinal skills that they can use to cope with stress.

Swab - (noun) asmall piece of soft material used for cleaning a cut or for
taking a small amount of substance from a body, or the substance itself that can then
be tested: (A small piece of soft material used to clean a wound, collect a sample of
a substance from the body, or hold a sample for testing purposes).

Synthetic — (adjective) synthetic products are made from artificial substances,

often copying a natural product.

T

Tactic — (noun) a planned way of doing something.

U
Unachievably — (adjective) in an unattainable manner or to an unattainable
degree.
Un-investable — (adjective) that is considered unfavorable for businesses to
invest due to adverse factors.
Unpredictable - (adjective) likely to change suddenly and
without reason and therefore not able to be predicted (= expected before

it happens) or depended on.
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Vegan — (noun) a person who does not eat or use any animal products, such
as meat, fish, eggs, cheese, or leather.

Vague — (adjactive) not clearly expressed, known, described, or decided.

Vegetarian —
(noun) a person who doesn ot eat meat for health or religious reasons or because
they want to avoid being cruel to animals.

Veggies dry — dehydration of vegetables.

Venom — (noun) a poisonous liquid that some snakes, insects, etc. produce and

can put into another animal's body by biting or stinging.

w
Waxworms — are medium-white caterpillars with black-tipped feet and small,
black or brown heads. Waxworms do not pose a threat to humans.
Wayward — (adjective)
Well off — (adjective) rich. [after vrb] having a lot of or a number of smth

(money etc.).

Y

Yeast — (noun) a type of fungus that is used in making alcoholic drinks such as

beer and wine, and for making bread swell and become light.
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AHenilicbKa mosa
0118 cmyoeHmis IV Kypcy

b6ionoziyHuUX cneyianbHocmeu

36ipHUK meKcmis

PekomeHaoBaHO A0 APYKYy BYeHow pagoto HHLU, «lHctuTyT Giosorii Ta meanumHu» KuiscbKoro

HaljioHanbHOro yHiBepcutety imeHi Tapaca LLlesBueHka (npoTokon Ne 7 Big 29.04.2025).

AHrniiAcbKa moBa gna cryaeHtis IV Kypcy 6ioTexHonoriyHuX cneuianbHocTteit [36ipHUMK TeKcTiB):
HaBuyanbHO-meTOAMYHI MaTepiann ANA CTYAEHTIB cneujanbHocTi 162 «biotexHonorii Ta 6ioiHxeHepia» [/
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