
Scientists from six continents say a monitoring system could help protect coral 
reefs and fisheries around the world 
The Guardian, November 19, 2021, by Graham Readfearn 

 

Ocean scientists call for global tracking of oxygen loss that causes dead zones 

 

A team of ocean scientists from six continents have made an urgent call for a global 

system to track the loss of oxygen from parts of the ocean and coastal waters that 

causes dead zones, where almost nothing can live. 

 

Ocean heating caused largely by burning fossil fuels is making the problem worse, 

experts say, with serious consequences for communities, fisheries and ecosystems 

around the world. 

 

Fifty-seven scientists from 45 institutions in 22 countries have laid out the urgent need 

for the global monitoring system, which they say could help protect ecosystems such 

as coral reefs and fisheries around the world. 

 

Dead zones with low or no oxygen can last from days to months in so-called hypoxic 

events that can kill fish, plants and crustaceans. 

 

Coastal events are usually triggered by extra nutrients running into estuaries, and are 

made worse by warming waters. 

 

There are hundreds of hypoxic zones on coastlines around the world, with some 

evidence oxygen levels in parts of the open ocean are also falling. 

 

Prof Karin Limburg, of State University of New York, is one of the scientists calling for 

a global system to monitor ocean oxygen, to be established under the UN. 

 



“There is a pressing need to document and predict hypoxic episodes and hotspots of 

low oxygen in order to take protective actions for aquaculture, put in place 

precautionary measures for affected fisheries, and monitor the wellbeing of important 

fish stocks,” Limburg said. 

 

“Without this understanding, we are in the dark about impacts that have large 

economic-ecological implications.” 

 

“Everything needs oxygen in the water. Most life in the ocean is not hypoxia tolerant,” 

Rummer said. 

 

“These problems are getting worse because we are not solving the problems of 

nutrient run-off and our waters are continuing to warm. 

 

“We still don’t know the long-term implications of these problems that affect fisheries 

and aquaculture that feed human populations.” 

 

Rummer is coordinating a new project with Unesco to look at the affects of lower 

oxygen levels on the world’s sharks. 

 

There is emerging evidence, she said, that corals in tropical areas are also at risk from 

low-oxygen events. 

 

There is already an array of equipment taking ocean oxygen measurements, including 

underwater gliders, free-floating instruments and sensors. 

 

But there needs to be more and the data is not openly available or standardised, the 

scientists say, making global assessments and research harder at a time when the 

problem is becoming urgent. 

 



Prof Marilaure Grégoire, of Belgium’s Liège University, and the lead author of the 

article, said: “Currently, the quality and availability of oxygen data across international 

databases do not allow accurate estimates of long-term oxygen declines.” 

 

One of the best-known low-oxygen zones is a vast area that now forms every summer 

in the Gulf of Mexico, stretching out from the mouth of the Mississippi river. The largest 

dead zone formed in 2017 across 23,000 square kilometres. 

 

Adding nutrients to coastal waters feeds bacteria that consume oxygen, causing levels 

to drop. But warmer waters also increase the metabolic rate of living things, meaning 

they need more oxygen to survive. On top of that, as water temperatures rise, the 

amount of oxygen available falls. 

 

Australia has experienced many hypoxic events, triggered by nutrients and pollution 

from degraded soils, roads and farms running into estuaries after heavy rain. 

 

The extra nutrients can cause a burst in bacterial growth in the water, stripping out 

oxygen. In some cases, fresh water forms a layer on the surface that stops the water 

mixing, creating dead zones underneath. 

 

Almost all living things in the ocean, lakes and waterways need oxygen, said Prof 

Perran Cook, of Monash University in Melbourne. 

 

“What controls the oxygen is temperature,” said Cook, who was not one of the authors 

of the paper, but said he strongly agreed with the need for a global monitoring system. 

 

He said: “There’s a very real concern that oxygen is decreasing in our waters and that 

has negative effects for the health of fish and the ecosystems. 

“In the same way that we invest in climate change monitoring to help us understand 

what’s happening, it is really important to know waters are changing because of 

human influence.” 



 

One study has found waters in estuaries along more than 1,100km of the New South 

Wales coastline warmed by more than 2C between 2007 and 2019. 

 

He said areas in northern New South Wales and south-west Victoria – such as the 

Gippsland Lakes and Anglesea River estuary – had seen hypoxic events, but the 

causes were not always the same. Areas of the Derwent river estuary in Tasmania 

also experience hypoxia regularly. 

 

The aquatic ecologist Dr James Tweedley, of Murdoch University in Perth, has studied 

the effects of low oxygen on estuaries, including a three-month-long event in 2010 in 

the Swan Canning estuary after a storm. 

 

He said hypoxic events in estuaries could have severe knock-on effects because they 

were nurseries for crabs and fish, and their larvae find it hard to escape when oxygen 

levels drop. 

 

“We now have technology that can record what’s happening in the ocean,” he said. 

 

“Having [a global system] would be really valuable because it’s fundamental to 

modelling of climate change and global change. We need to understand this on a 

global scale.” 

  



Could mRNA make us superhuman? 
https://www.bbc.com/future/article/20211122-could-mrna-make-us-superhuman 

By Tim Smedley, 23rd November 2021 

 

Until recently most people had never even heard of mRNA vaccines. Now scientists 

believe they may be the key to solving a wealth of health problems. 

 

Barely a year ago, Anna Blakney was working in a relatively inconspicuous, niche field 

of science in a lab in London. Few people outside of her scientific circles had heard of 

mRNA vaccines. Because none yet existed. Attendees at an annual conference talk 

she gave in 2019 could be counted in the tens, not hundreds. Today, she's in hot 

demand: an assistant professor at the University of British Columbia, Canada, and 

a science communicator with 253,000 followers and 3.7 million likes on TikTok. She 

was, she admits, in the right place at the right time to ride a once-in-a-generation wave 

of scientific progress. She even gave this new era a name: "the RNAissance". 

Due to the Covid-19 pandemic, many people have now heard of – and have received 

– an mRNA vaccine, from the likes of Pfizer-BioNTech and Moderna. But even when 

Blakney started her PhD at Imperial College London in 2016, "a lot of people were 

sceptical as to whether it could ever work". Now, "the whole field of mRNA is just 

exploding. It's a game changer in medicine," she says. 

It's such a game changer that it raises some very big, exciting questions: could mRNA 

vaccines provide a cure for cancers, HIV, tropical diseases, and even give us 

superhuman immunity? 

Messenger ribonucleic acid, or mRNA for short, is a single-stranded molecule that 

carries genetic code from DNA to a cell's protein-making machinery. Without mRNA, 

your genetic code wouldn't be used, proteins wouldn't be made, and your body 

wouldn't work. If DNA is the bank card, then mRNA is the card reader. 

 



 Once a virus is inside our cells, it releases its own RNA, tricking our hijacked cells 

into spewing out copies of the virus – in the form of viral proteins – that compromise 

our immune system. Traditional vaccines work by injecting inactivated virus proteins 

called antigens, which stimulate the body's immune system to recognise the virus 

when it reappears. The genius of mRNA vaccines is there's no need to inject the 

antigen itself. Instead, these vaccines use the genetic sequence or "code" of the 

antigen translated into mRNA. It's a ghost of the real thing, fooling the body into 

creating very real antibodies. The artificial mRNA itself then disappears, degraded by 

the body's natural defences including enzymes that break it down, leaving us with only 

the antibodies. 

It is, therefore, safer to produce, more quickly and cheaply, compared with traditional 

vaccines. You no longer need huge bio-secure labs growing deadly viruses inside 
millions of chicken eggs. Instead, just one lab can sequence the proteins of the 

antigen and email it around the world. With that information a lab could make "a million 

doses of mRNA in a single 100ml test tube," says Blakney. 

We've now seen that process play out in real time. On 10 January 2020, Zhang 

Yongzhen, a professor of zoonoses at the Chinese Centre for Disease Control and 

Prevention in Beijing sequenced the genome for Covid-19 and published the next 

day. Covid-19 was declared a pandemic by the World Health Organization (WHO) on 

11 March. On 16 March, using Zhang's sequence, the first mRNA vaccine began 
its phase one clinical trial. The US Food and Drug Administration approved the 

Pfizer-BioNTech Covid-19 vaccine on 11 December, 2020, making history as not only 

the first ever mRNA vaccine approved for humans but also as the first to have a 95% 

efficacy rate in clinical trials. Approval of the Moderna mRNA vaccine followed close 

behind on 18 December. The previous title holder for "fastest ever vaccine", 

the mumps vaccine, took four years. The Moderna and Pfizer–BioNTech vaccines 

took just 11 months. 

 

 The theory behind the mRNA vaccine was pioneered by University of Pennsylvania 

scientists Katalin Karikó and Drew Weissman, who both recently received the 2021 



Lasker Award, America's top biomedical research prize. Even in 2019, however, 

mainstream mRNA vaccines were believed to be at least five years away. The 

pandemic fast-forwarded this field of medicine by half a decade. Kathryn Whitehead, 

an associate professor of chemical engineering and biomedical engineering at 

Carnegie Mellon University, and a key collaborator of Weissman and Karikó admits, 

"there weren't many people in the mRNA therapeutics world who would have imagined 

95% initial efficacy rates in this emergency scenario". 

But now, the possibilities are seemingly endless. Or, as Blakney puts it: "Now it's like, 

OK, so it's worked for a viral glycoprotein, what other vaccines can we make with it? 

And what can we do beyond that?" 

 

At the University of Rochester, Dragony Fu, associate professor, department of 

biology, received expedited funding for his laboratory from the National Science 
Foundation to research RNA proteins. If we are currently witnessing mRNA vaccine 

1.0 for Covid-19, then 2.0 will address two further categories of disease, says Fu: "one 

is pathogens, like Sars, but you can apply this technology to other foreign invaders 

such as HIV. Already before Covid, companies were in development making mRNA 

vaccines against HIV." He also cites Zika, herpes and malarial parasites in the 

pathogens camp. 

"The other category is autoimmune diseases," he says. "That is intriguing because it's 

verging beyond the very strict definition of a vaccine." Fu says the future could involve 

mRNA "treatments", for example to reduce inflammation. "In theory, that opens up so 

many possibilities," he says. 

Yizhou Dong, associate professor of pharmaceutics and pharmacology Ohio State 

University, specialises in little balls of fat, or lipids, needed to house the mRNA and 

safely deliver it to the cells without being immediately destroyed by our body. Lipids 

have been described as the "unsung hero" – without lipid delivery being finally 
perfected and approved in 2018, there would have been no Covid-19 mRNA 

vaccines by 2020. Before Covid-19, there were many research studies looking at 



broader applications of combining this new lipid delivery technique with mRNA Dong 

says, including genetic disorders, cancer immunotherapy, infectious diseases and 

bacterial infections. "As long as you have the antigen and can sequence the protein, 

theoretically it should work". 

Thanks to the combined breakthrough in lipid delivery and mRNA technology, 

vaccines and treatments in development include Translate Bio's mRNA therapy's for 
cystic fibrosis and multiple sclerosis; Gritstone Oncology and Gilead 

Sciences' mRNA vaccine for HIV; Arcturus Therapeutics' therapies for cystic 
fibrosis and heart disease; and German start-up Ethris, with AstraZeneca, are 
developing mRNA therapies for severe pulmonary diseases and asthma. 

 

 Solutions for tropical diseases are being explored too. Moderna are close to phase 

two (out of three) in clinical mRNA vaccine trials for both Zika and Chikungunya. Both 

are described as "neglected", so-called because they effect the poorest 
populations of the world and do not receive adequate research and funding. The 

speed and cost of mRNA vaccines could change that paradigm and signal the end of 

neglected tropical diseases. 

Perhaps the first new mRNA vaccine to hit our shelves, however, will be for a more 

familiar foe – the flu. Influenza viruses are responsible for an estimated 290,000–
650,000 deaths annually worldwide. "We're most likely to see mRNA vaccines 

against influenza in the near future," says Whitehead. "These mRNA vaccines have 

been in development for years, and clinical trials to date have been encouraging. 

There are currently five clinical trials for Influenza A, including one in phase two". This 

could be just in time. Paul Hunter, a professor of health protection at the University of 

East Anglia in the UK who also consults for the WHO, has warned that some 

countries may be due an influenza epidemic that could lead to more fatalities than 

Covid-19. 

Several pharmaceutical companies are also pursuing mRNA vaccines and treatments 

for cancer. "Cancer cells will often have certain surface markers that the rest of the 



cells in your body don't have," says Blakney. “You can train your immune system to 

recognise and kill those cells, just like you can train your immune system to recognise 

and kill a virus: it's the same idea, you just figure out what proteins are on the surface 

of your tumour cells and use that as a vaccine". The idea of patient-specific, 

individualised medicine has been a tantalising prospect for years – this could be 

another door pushed wide open by mRNA, according to Blakney. In theory, "they take 

out your tumour, they sequence it, see what's on the surface of it, and then they make 

a vaccine specifically for you". 

 

If treatments for cancer, HIV and tropical disease are coming along with mRNA 2.0, 

then what could be even further down the line with 3.0? One huge area of concern for 

modern medicine is antibiotic resistance. "Potentially you could envision actually 

making a vaccine against a bacterial antigen such as C. difficile or some of those really 

tricky to treat bacteria," says Blakney. There are no trials yet, but scientific journals 

such as Frontiers have explored this idea. 

There's also potential for more general commercial health and wellbeing applications. 

For example, Fu suggests that lactose intolerance – that affects hundred of millions 

of people of Asian origin, including himself, and indeed an estimated 68% of the 
global population – could one day be targeted: "I'm missing the protein that allows 

me to break down lactose. In the future, you could develop some way of delivering the 

message, the mRNA, that that will make the protein that breaks down lactose… it's 

not life threatening, but I could imagine that being a billion-dollar industry." 

At Ohio State, Dong has even run a successful mouse trial targeting cholesterol. 

People with high levels of the protein PCSK9 tend to have high cholesterol and 

develop heart disease early. "We noticed that after one treatment [in mice], we can 

reduce the PCSK9 protein level by over 95%. That's definitely a very important 

research direction." At least one biotech company is planning a clinical trial using 

mRNA to inhibit PCSK9 according to Dong. 

 



All this raises the question: could mRNA therapeutics give us almost superhuman 

immunity? Already Covid-19 mRNA vaccines lead some people to produce very high 

levels of antibodies, able to neutralise several variants of Covid-19 at once.  

There's also the potential to mix various mRNA vaccines together into a single health 

booster vaccine, which could ward off cancers and viruses at the same time. While it's 

just speculation at present, Fu says, "you could take a whole bunch of different 

flavours… a cocktail of mRNAs that make different proteins selective for your 

particular need." Both Moderna and Novavax already have combined Covid-19 and 
flu vaccines in development. 
 

Before we get too carried away, however, questions remain around mRNA vaccines. 

Currently we need regular booster shots – and these shots tend to hurt your 

arm, sometimes with fatiguing side effects. At the time of writing, we are less than 

a year into real-world use. Anaphylactic reactions (albeit with no deaths) have been 
observed in approximately 2 to 5 people per million vaccinated in the United States: 

slightly higher, 4.7 per million, with the Pfizer–BioNTech vaccine compared to 2.5 per 

million vaccinations from the Moderna vaccine. According to one analysis, while still 

low, this is 11 times higher than with the flu vaccine. 

"We're still working to understand how long the antibody response lasts for as well as 

the cellular response," says Blakney. "There's good indication now that you do get a 

really good memory T cell response from the mRNA vaccines, but since these trials 

are a year and a half old in most cases, we're still understanding how long that 

immunity lasts for." She adds that most people, "don't really want to get multiple 

vaccines every year that knock you out for three days afterwards". 

Blakney's lab at UBC is, however, working on an answer: saRNA, or self-amplifying 
mRNA. It has the same structural components as normal mRNA, except once inside 

a cell it can make copies of itself. "This is really advantageous because it allows you 

to use a much lower dose, usually about 100 times less saRNA compared to mRNA," 

says Blakney. This means more bang for your buck, and less pain in your arm. In a 



tortoise versus hare race, mRNA vaccines may have run ahead to combat Covid-19, 

but saRNA may win out in the end – and indeed has just received $195m (£145m) 
backing from AstraZeneca (which compares favourably to the $29.5m (£22m) 
Ethris received for its pulmonary diseases vaccine development, mentioned earlier 

in this article). 

Meanwhile, Fu, Dong, Whitehead and Blakney continue to ride – and drive – the wave 

of the RNAissance. Wherever it carries them, one thing is for sure: it will never again 

be the same niche, anonymous field of research they once knew. Especially if you put 

your explainer videos out on TikTok like Blakney. "My whole mission on there is to 

educate people about vaccines," she laughs. "I get tonnes of random questions. But 

I've also had loads of people say things like, you are the reason why me and my 

partner got the vaccine. And that's really impactful." 

  



Maker of suicide pod plans to launch in Switzerland 
BBC News, By Jane Wakefield, Technology reporter,  9 December 2021 

 

The company behind a 3D-printed pod which can help carry out assisted suicide has 

said it is confident it could be used in Switzerland as early as next year. 

 

Sarco commissioned a Swiss legal expert, who found that the machine did not break 

any laws in the country. 

But other lawyers questioned his findings. 

And assisted-suicide organisation Dignitas said it would be unlikely to meet "much 

acceptance". 

Assisted suicide, in which somebody is given the means to end their own life, is legal 

in Switzerland. About 1,300 people died there in this way in 2020. 

Both assisted suicide and euthanasia, in which a doctor ends the life of somebody 

who wants to die, are illegal in the UK. 

 

Legal debate 
 

The current method used in Switzerland is to provide the person with a series of liquids 

that, if ingested, will end the person's life. 

By contrast, the pod - which can be placed anywhere - is flooded with nitrogen, 

reducing the oxygen levels rapidly. 

The process would make the person inside lose consciousness and die in 

approximately 10 minutes. 

The suicide pod is activated from the inside and also has an emergency button to exit. 

Daniel Huerlimann, a legal expert and assistant professor at the University of St 

Gallen, was asked by Sarco to explore whether the use of the suicide pod would break 

any Swiss laws. 

He told the BBC that his findings suggested the pod "did not constitute a medical 

device", so would not be covered by the Swiss Therapeutic Products Act. 



He also believed it would not fall foul of laws governing the use of nitrogen, weapons 

or product safety. 

"This means that the pod is not covered by Swiss law," he said.  

But Kerstin Noelle Vkinger, a doctor, lawyer and professor at the University of Zurich, 

told Swiss newspaper Neue Zurcher Zeitung: "Medical devices are regulated 

because they are supposed to be safer than other products. Just because a product 

is not beneficial to health does not mean that it is not also affected by these additional 

safety requirements." 

And Dignitas told the BBC: "For 35 years now, through the two Swiss Exit groups and 

for 23 years also with Dignitas, Switzerland has the practice of professional 

accompanied suicide with trained staff, in co-operation with physicians. 

"In the light of this established, safe and professionally conducted/supported practice, 

we would not imagine that a technologised capsule for a self-determined end of life 

will meet much acceptance or interest in Switzerland." 

 
Dr Death 
 

If the machine gets the go-ahead for use in Switzerland, the pod will not be offered for 

sale in the conventional way. 

Instead, the capsule's creator Dr Philip Nitschke, said he planned to make the 

blueprints available so anyone could download the design. This will be made available 

for free. 

His aim is to "de-medicalise the dying process", he said in an interview published on 

the Exit International website, a voluntary assisted dying charity which he founded. 

"We want to remove any kind of psychiatric review from the process and allow the 

individual to control the method themselves." 

He has long campaigned for the right to die, earning him the nickname "Dr Death". 

Currently there are two prototypes of the Sarco pod, with a third being printed in the 

Netherlands. 

Dr Nitschke has previously faced criticism for the pod, with some saying that its 

futuristic design glamourises suicide. 



How can we stop rogue states misusing drones? 

David Patrikarakos - 31 October 2021 – The Spectator 

 

The announcement last week that US officials believe Iran was behind the October 

drone strike on the al-Tanf US base in southeastern Syria did not garner the headlines 

it should have done. But it was nevertheless yet another reminder that drone 

technology is altering geopolitics – whether we like it or not. 

As Seth Frantzman points out in his recent Drone Wars: Pioneers, Killing Machines, 

Artificial Intelligence, and the Battle for the Future – the most comprehensive and 

important book on drone warfare ever written – drones are already transforming 

modern conflict. A drone killed Qasem Soleimani last year in Iraq; Turkey has been 

using them in Syria for years; while Iran now uses drones not only to strike US targets 

but also to enable its proxies in Gaza and Yemen. 

It seems clear that drones are quickly becoming the most important weapon systems 

in states that want to dominate future battles. Notably the US, China, Russia, Israel, 

Iran and Turkey have all contributed to the technology’s rapid evolution over the last 

few decades. 

When states like Iran want to strike back at their enemies it is drone technology they 

increasingly use 

The United States and Israel began the age of drones: they developed the technology 

and then spread it, as part of the Global War on Terror. Disastrous Middle East ground 

wars taught Washington that it was safer to take out bad guys from UAVs (Unmanned 

Aerial vehicles) piloted from Nevada than drop Special Forces into Iraqi hillsides. 

But as the US spread this tech, it began to lose control over it. Washington initially 

provided drones to Ankara for its counterinsurgency campaigns against the 

Kurdistan’s Workers Party (PKK) but as tensions between the two powers rose, it 

stopped the flow of equipment. Turkey faced a choice: cease using drones or develop 

an indigenous capability. It chose the latter. 

The fruits of its efforts are plain to see. Turkish drones were decisive in the 2020 

Nagorno-Karabakh war between Armenia and Azerbaijan. That same year a Turkish 

‘drone blitzkrieg’ campaign destroyed dozens of Syrian regime vehicles and anti-



aircraft weapons. Everywhere Turkey has a military footprint there are drones front 

and centre. Turkey even sent drones to support the Libyan government against 

General Khalifa Haftar. But just as the tech rebounded on Washington, so it has on 

Ankara. Haftar, backed by Russia and China, has now used Chinese drones to attack 

Turkish positions leading to the world’s first drone vs drone war. 

The Haftar example highlights the relationship between drone tech and weaker states. 

Frantzman identifies four main drivers behind drone proliferation. First: drones have 

become ‘a kind of poor man’s air force for countries’ that can’t afford an air arsenal. 

Second: their size and comparative lack of sophistication makes them far easier to 

deliver – which means trade and weapon embargoes can be broken without too much 

difficulty. Third: you don’t need to train pilots to fly them. And fourth: the so-called 

small wars – in Libya, Syria and elsewhere – now function as laboratories for countries 

to test their technologies. 

This is evident from a cursory look across the world’s battlefields. When states like 

Iran want to strike back at their enemies – generally the US, Israel or the west in 

general – it is drone technology they increasingly use. The al-Tanf strike shows exactly 

why. It’s clear that Iranian tech and know-how was behind the strike but the drone was 

not launched from Iranian territory – making it more difficult for the US to justifiably 

respond in kind. 

In the recent Gaza conflict Hamas flew Shabab drones that resembled Iran’s Ababil 2 

drone. The Ababil is in turn almost identical to the Qasef drone used by Tehran’s other 

client, the Houthis in Yemen. Iran can now strike at the US, Israel and Saudi Arabia 

without having to fire a shot. And it does all this using technology that still comes in at 

less than the cost of a handful of US F-35 fighter jets. 

It’s all getting a bit dangerous. As Frantzman correctly observes, ‘drones are a kind of 

Rashomon, where everyone who sees them sees something different.’ Where the US 

sees a terrorist killing weapon, Iran sees drones as their own ‘Freedom fighters.’ The 

issue is that drones empower both, and it’s countries like Iran – because they are far 

weaker militarily – who gain the most from the technology. 

What can we do? First, we must be realistic. Now that the technology has been 

developed any attempts to stop drones being used are behind the curve. The bell 



cannot be unrung. We must now ensure that, as the technology improves, we find 

ways to stop rogue states using this technology to act with the impunity we saw 

recently in Syria. 

  



Right to repair movement gains power in US and Europe 
By Cody Godwin, BBC News, San Francisco - 7 July 2021 

 
There is growing pressure on manufacturers around the world to allow consumers the 

right to repair their own devices. 

The UK has introduced right-to-repair rules that legally require manufacturers to make 

spare parts available to people buying electrical appliances. 

The European Commission has announced plans for right-to-repair rules for 

smartphones, tablets and laptops. And later this week, US President Joe Biden is 

expected to sign an executive order asking the Federal Trade Commission (FTC) to 

draw up rules on the repair of farming equipment. 

It would give farmers "the right to repair their own equipment how they like", the 

president's press secretary, Jen Psaki, said. 

And some expect the rules to go further and take in consumer electronic devices such 

as phones or game consoles. Tractor manufacturer John Deere is among those who 

opposed the idea, saying it posed a safety risk. 

It has also been opposed by technology giants such as Amazon, Apple and Microsoft, 

which impose limits on who can repair phones and game consoles and say 

independent repair could affect the security and safety of devices. 

Most of the 50 US states proposed a right-to-repair bill in 2021 - but only one, 

Massachusetts, has made it law. 

Passed in 2013, the Massachusetts legislation requires vehicle manufacturers to 

provide diagnostic and repair information to owners and independent repair facilities 

for any car made in 2015 or later. 

As a result, most carmakers agreed to apply this rule across the US, even without it 

being a requirement in the remaining 49 states. 

But in June, the Alliance for Automotive Innovation, which represents General Motors, 

Fiat Chrysler and others, started a legal bid to block revisions to the law that would 

require expanded access to mechanical and electronic repair data. 



Opening up data could create a major cyber-security risk to vehicles, it said. And 

putting information about car parts in a centralised location would provide a target for 

attackers. 

The focus of the right-to-repair movement varies by state, with places such as Florida 

and South Carolina concentrating on agriculture-related legislation, while California's 

is concerned with medical equipment. 

Some companies have said sharing information will violate their intellectual property 

(IP). But the FTC appeared to dismiss those concerns in a report, which concluded: 

"The assertion of IP rights does not appear to be a significant impediment to 

independent repair." 

Other companies also cite safety as an issue, saying consumers or independent repair 

workers could be injured "fixing a product or using an improperly repaired product". 

California has introduced different variations of right to repair over the past few years, 

though with the state being home to many big technology companies - including Apple, 

Google and Tesla, all of whom are opposed to the legislation - it faces an uphill 

struggle. 

And advocates such as iFixit founder Kyle Wiens expect it to take "a number of years" 

for the legislation to pass. 

Large manufacturers and companies "donate a lot of money to politicians, and 

leadership will kill a bill," he told BBC News."In other situations, it's just it's hard to get 

legislation passed." 

But Mr Wiens expects the FTC's intervention to be a major catalyst for movement next 

year. "Access to the knowledge of how to repair things is a fundamental human right," 

he said. 

Many companies offer only repairs themselves or through authorised retailers, which 

can be costly and time-consuming. 

Meanwhile, companies such as iFixit supply parts, tools and instructions to fix 

thousands of items, while YouTubers and Reddit communities help others get the 

most out of their devices by answering questions or giving advice on repairs. 

And it is not just the access to the information these groups are fighting for. They 

believe it is better for the economy and the environment if they can increase the 



lifespan of their devices by doing a simple fix such as replacing the battery in a laptop 

or a broken screen on a mobile instead of buying an entirely new device. 

But for many of those in favour of the right to repair, it comes down to a simple fact - 

they paid for the device and should be able to do what they want with it. 

"They sold it to me, it's mine. They took my money, they didn't have to take my money," 

Mr Wiens told BBC News. 

"I can take it apart and fix it if I want. If I want to throw it in the river, if I want to paint it 

pink, I can do that." 

 

  



Millennial millionaires have a large share of their wealth in crypto, CNBC survey 
says 
June 10, 2021 - Robert Frank – CNBC 

 
Nearly half of millennial millionaires have at least 25% of their wealth in 

cryptocurrencies, as the crypto boom continues to create wealth for young, early 

adopters, according to the CNBC Millionaire Survey. 

Some 47% of millennial millionaires surveyed have more than 25% of their wealth in 

cryptocurrencies, according to the survey of 750 investors with at least $1 million in 

investible assets. More than a third of millennial millionaires have at least half their 

wealth in crypto. 

The results highlight a new generational divide in wealth creation from crypto, with 

younger investors who spotted the trend early on able to earn vast fortunes and grow 

their existing investments from the surge in the prices of bitcoin, ether and other digital 

currencies. 

Older millionaires are far less likely to believe in or invest in crypto. Fully 83% of 

American millionaires have none of their wealth in crypto, and only 1 in 10 keeps more 

than 10% of their wealth in crypto assets, according to the survey. None of the baby 

boomer millionaires or older generations has more than 10% of their wealth in crypto. 

“The younger investors jumped on it early when it was not as well known,” said George 

Walper, president of Spectrem Group, which conducted the online Millionaire 

Survey with CNBC in April and May. “The younger investors were more intellectually 

engaged with the idea even though it was new. Older investors and the boomers were 

largely saying ‘Is this legit?’” 

The importance of crypto to young millionaires could shift the wealth management 

industry, as private banks, brokers and wealth management firms scramble to cater 

to a new, crypto-heavy clientele. In the coming years, the key to attracting the next 

generation of wealthy clients could be more about crypto than traditional stocks, 

bonds, private equity and hedge funds. 

“We’re already seeing the industry responding,” Walper said. ’We see more and more 

providers offering access to crypto investing. It’s changing fast.” 



The generational divide among millionaires is even more stark when it comes to 

nonfungible tokens. Most millionaires say they don’t know what an NFT is, and more 

than a third say they are an “overhyped fad.” Yet two-thirds of millennial millionaires 

say NFTs “are the next big thing.” 

Nearly half of millennial millionaires surveyed own NFTs, and 40% say they don’t 

currently own an NFT but have “considered” it. That compares with 98% of baby 

boomer millionaires who say they don’t own any NFTs and aren’t considering it. 

“NFTs have only recently started to be part of the media coverage,” Walper said. “So 

the older generations are further behind on the understanding.” 

 

  



Scientists want to build a doomsday vault on the moon 
By Amy Woodyatt, CNN, March 16, 2021 

 
Engineers want to build an underground lunar ark, filled with millions of seed, spore, 

sperm and egg samples from Earth's species, hidden in a network of tubes on the 

moon to provide a genetic backup for the planet in the event of a doomsday scenario. 

Scientists from the University of Arizona have proposed an ark, dubbed a "modern 

global insurance policy" for 6.7 million species from Earth, cryogenically preserved 

and hidden inside a series of caves and tunnels under the moon's surface. 

They said the vault could protect the genetic materials in the event of "total annihilation 

of Earth" which would be triggered by a major drop in biodiversity -- but any move to 

build such a bunker is a long way off. 

"Earth is naturally a volatile environment," researcher Jekan Thanga, a professor of 

aerospace and mechanical engineering in the University of Arizona College of 

Engineering, said in a statement. 

"As humans, we had a close call about 75,000 years ago with the Toba supervolcanic 

eruption, which caused a 1,000-year cooling period and, according to some, aligns 

with an estimated drop in human diversity. Because human civilization has such a 

large footprint, if it were to collapse, that could have a negative cascading effect on 

the rest of the planet." 

Similar "doomsday vaults" exist on Earth: The Global Seed Vault, home to just under 

1 million seed samples, is located on a remote island in Svalbard, an archipelago 

located between Norway and the North Pole. 

In a paper presented earlier this month, the team from the University of Arizona think 

their concept could preserve life from Earth in the event of destruction of the planet 

we call home. 

The researchers said the project is dependent on advancements in cryo-robotics 

technology -- to be cryopreserved, the seeds must be cooled to minus 292 Fahrenheit, 

while stem cells must be stored at minus 320 Fahrenheit. But the team says that at 

such temperatures, metal parts of the base could freeze, jam or cold-weld together. 



Scientists also still don't understand how a lack of gravity could affect preserved 

seeds, or how to communicate with an Earth base. 

Experts uncovered a network of some 200 lava tubes beneath the surface of the moon 

in 2013, which had formed when streams of lava melted through soft rock to form 

underground tunnels billions of years ago. 

Scientists think the tubes -- 100 meters (328 feet) in diameter -- could provide the 

perfect shelter for the precious cargo, protecting it from solar radiation, surface 

temperature changes and micrometeorites. 

Powered by solar panels, the underground ark would be accessed by elevator shafts, 

which would lead to a facility storing cryogenic preservation modules. 

Scientists say that 250 rocket launches would be required to transport about 50 

samples from each of 6.7 million species to the moon. 

Some construction is already scheduled to take place on the moon for another project. 

Last week, China and Russia agreed to jointly construct a lunar space station, which 

will be "open to all countries." 

 

  



The ugly side of 5G: New cell towers spoil the scenery and crowd people’s 
homes 
By Robert McCartneyt – The Washington Post - July 12, 2021 

 

The telecom giants promise that 5G technology will thrill us with dramatically 

expanded, ultrafast wireless service. But they don’t mention that it also means 

installing vastly more equipment, including cell towers, in ugly and intrusive ways. 

Property owners and local governments across the country are pushing back with a 

surge of grass-roots objections pressing the industry not to erect poles that spoil a 

view or crowd a home and potentially reduce its value. 

Such a protest in Dewey Beach, Del. — summer playground for thousands of 

Washingtonians — has drawn national attention. The resort has emerged as a 

champion of the movement after persuading Verizon to promise to remove three of 

five towers that marred the scenery along the dunes. 

“It’s very positive to see a success story in Dewey Beach,” said Elizabeth Ellis, a 

lawyer representing clients opposed to 5G towers in the seaside town of Hull, Mass. 

“Maybe if we all band together, these local municipalities that are experiencing this 

may have a better chance.” 

The battle is playing out in the suburbs, too. The Montgomery County Council on 

Tuesday will study a zoning change that would make it possible to install 5G antennas 

within 30 feet of homes in residential areas, as long as they’re on existing poles or 

replacement poles in the same locations. Neighborhood resistance has long delayed 

the move, partly because of purported health fears but also because of aesthetic 

concerns. 

Citizens are airing these grievances in hundreds of locales as they see contractors 

rushing to install a 5G wireless data network as quickly as possible at a cost estimated 

at $750 billion, according to industry analysts. 

“This is a phenomenon racing across the United States,” said Andrew J. Campanelli, 

a New York attorney who advises local governments on telecom affairs. “I get 50 or 

60 calls a day from people who say, basically: ‘I woke up and found a wireless facility 

built in front of my house.’ ” 



The challenge facing the critics is that they are battling federal law and the financial 

and legal might of major companies such as Verizon, AT&T and T-Mobile. 

The Federal Communications Commission has effectively ruled that state and local 

governments cannot “materially prohibit” carriers from offering 5G service. It wants to 

encourage the country to take advantage of the new technology as quickly as 

possible. 

Local governments can use their zoning powers in many cases to block unsightly 5G 

installations. But they often are reluctant to do so, for fear of being sued by the telecom 

companies or their contractors. 

5G, which stands for “fifth generation,” promises to raise Internet speeds by as much 

as a hundredfold over fourth-generation technology. 

5G needs many more cellular antennas, called “small cells,” than 4G. That’s because 

it uses higher-frequency radio waves, which carry much more data but have shorter 

ranges. 

Many small cells are about the size of a large suitcase or a narrow refrigerator. They 

can often be attached to existing poles. But providers also erect new poles to ensure 

adequate wireless coverage. Sometimes they put up taller, wider replacement poles 

to handle the new equipment’s weight. 

Advertisement 

Many critics — though not all — are perfectly content to have the 5G equipment 

installed. They just want the carriers and their contractors to do more to preserve 

landscapes and stay away from homes. 

That was the approach in Dewey Beach. Dan Dionisio, who formed the group Save 

Dewey Beach, did not object to 5G’s arrival but asked Verizon to find some place for 

its new poles other than spots where people crossed the dunes to reach the beach. 

“The issue isn’t about not wanting better cell service or not having it along our national 

coastlines. It is an issue of where these poles are being located and what amount of 

thought is going into those decisions,” Dionisio said. 

His group planned a protest rally for July 5, only to see Verizon announce 10 days 

earlier that it would remove three of the five offending poles and put the equipment 



away from the beach. It was clear from the timing that Verizon was worried about the 

public relations impact. 

“Legally, they’re allowed to do it [keep the poles], but social responsibility has to play 

into this somehow,” Dewey Beach Town Commissioner Paul Bauer said. “I told them: 

‘Guys, is this the look you want?’ ” 

The rally went ahead anyway, drawing more than 100 people. Dionisio and others 

celebrated the victory but said it wasn’t final until Verizon set a fixed date for relocating 

the towers. 

Asked to comment about local objections to intrusive Verizon 5G poles in Dewey 

Beach and Pensacola, Fla., a company spokesman did not directly address the 

aesthetics concerns but talked instead about communities’ desire for wireless service. 

“Our engineers study existing data traffic and anticipated needs to determine 

placement of small cells,” said Kevin H. King, director of corporate communications. 

He also cited a survey indicating that nearly 8 in 10 American home buyers believe 

5G service increases a home’s value. 

CTIA, the wireless industry trade association, said providers participate in a 

“comprehensive” regulatory and permitting process “to ensure compliance with all 

relevant safety, environmental, historic, or aesthetic requirements.” 

Advertisement 

Critics see it differently. They accuse contractors working with the telecom companies 

of erecting unsightly poles or adding other unwelcome equipment with little or no 

consultation. 

“Their motivation is to build as many of these things as they can, as quickly as they 

can,” said John Herron, an airline pilot who has helped lead anti-5G efforts in 

Pensacola. “They put a pole right in front of a woman’s front door, and another right 

next to a man’s house. In both cases, they had absolutely no notice.” 

Julie Levine of Topanga, Calif., founder of 5G Free California, said new poles “are 

ugly and are placed too close to homes. . . . It looks awful on the mountaintops.” 

Levine and others also warn against what they see as health risks from radiation 

generated by the 5G antennas. But several authorities — including the World Health 

Organization, the Food and Drug Administration, the Centers for Disease Control and 



Prevention, and the National Cancer Institute — have said no adverse health effects 

have been established as being caused by mobile phone use. 

An academic paper in March looked at 107 experimental studies in a “state of the 

science review” of research into possible health dangers of 5G technology. 

“This review showed no confirmed evidence that [radiation fields] such as those used 

by the 5G network are hazardous to human health,” the Journal of Exposure Science 

& Environmental Epidemiology said. 

But it also called for further research: “Future epidemiological studies should continue 

to monitor long-term health effects in the population related to wireless 

telecommunications.” 

No research is needed to establish that new 5G poles can have adverse effects on 

the scenery of a town or view from a house. 

This controversy is not going away, not even in Dewey Beach. On Thursday, the town 

was informed that AT&T wants to put up three towers along the dunes in places almost 

identical to the ones that Verizon has promised to vacate. 

Dionisio said: “We think they are going to be more open to working with the town after 

what happened with Verizon, but the town was shocked to get the map with those 

beach locations.” 

 

  



Return From Extinction 
By Molly Campbell, November 26, 2021, https://www.technologynetworks.com 
 

The prospect of "reviving" an extinct species – or a, genetic hybrid version of it – is 

moving closer to reality thanks to the sophistication of genome engineering 

technologies coupled with our ability to extract and sequence archaic DNA samples. 

 

In September, the biotech/genetics company Colossal – co-founded in 2021 by 

renowned geneticist Professor George Church and serial entrepreneur Ben Lamm – 

announced it had raised $15 million in funding for a project that aims to "de-extinct the 

woolly mammoth". 

The company's mission is not to engineer a complete replica of the woolly mammoth 

in a laboratory. Rather, it is to create a genetic hybrid that combines woolly mammoth 

genes with the DNA of an Asian elephant. 

Professor Church joined Technology Networks in an exclusive interview for The 

Scientific Observer, exploring the backstory of Colossal, his aspirations for the project 

and why "mammoth-sized" interventions are needed to combat climate change. 

De-extinction: The backstory 

 

Before looking at the how of de-extinction, let's first ask: why? What inspired Church 

and colleagues to focus on the woolly mammoth? "This project has really been in the 

making since 2006/2007, when two journalists asked me about the movement to read 

the Mammoth genome," Church explained. The journalists asked him whether it would 

be possible to use synthetic biology approaches to read and then re-build the 

Mammoth genome. "Their enquiries made me start to think seriously about it. When I 

came to the answer that, hypothetically, we could do it, I then thought well – should 

we do it?" Church pondered for some time over which species would be the most 

appropriate to test the hypothesis. "I thought about many different species and kept 

coming back to the mammoth, largely because of the work of the Zimovs that had 



indicated the loss of a whole ecosystem and the conversion of grass to mostly trees 

and moss." The Zimovs that Church refers to are Sergey and Nikita Zimov, the father 

and son duo that founded, and now direct, the Pleistocene Park in Siberia. 

 

The park is an initiative that aims to restore the Mammoth Steppe, a region that 

dominated parts of Europe and Asia over 50,000 years ago. The Mammoth Steppe 

was rich with biodiversity – including, as the name suggests, the woolly mammoth. 

The Steppe had a high biomass and ecological productivity until it diminished 

approximately 10,000 years ago; the cause continues to be debated. Now, the Steppe 

is Arctic tundra; a stark landscape covered in permafrost that contains trapped carbon. 

As the Earth's temperature rises and the permafrost melts, greenhouse gases are 

released into the atmosphere, exacerbating climate change. 

 

The melting of permafrost also reveals archaeological samples that have been buried 

for thousands of years, including the ancient bones of woolly mammoths from which 

DNA can be extracted, sequenced and analyzed. Through reading the genome, 

scientists are able to reconstruct it. This does not mean they can create an exact 

replica of the woolly mammoth from scratch; rather, they can take its genes and insert 

them into another living species using genome engineering, such as the Asian 

elephant – the mammoth's closest living relative. The outcome? A hybrid creature that 

possesses specifically selected woolly mammoth and Asian elephant genes. 

 

Beyond a flex of scientific curiosity, why would we want to create mammoth–elephant 

hybrids? Colossal's website outlines 10 core motivations for its "de-extinction project": 

 

• To decelerate melting of the arctic permafrost. 
• To prevent the emission of greenhouse gases trapped within the 

permafrost layer – up to 600 million tons of net carbon annually. 
• To revert now-overshrubbed forests back into natural arctic grasslands, 

which help with carbon emissions. 



• To restore the Mammoth Steppe. 
• To foster an ecosystem that can maintain its own defenses against 

climate change. 
• To understand the dominant traits amongst cold-resistant genomes. 
• To save modern elephants from extinction. 
• To establish a proven link between genetic sciences and climate change. 
• To equip nature with a resilience against humanity's adverse effects on 

vital ecosystems. 
• To drive advancements in multiplex CRISPR editing. 

 

Several of these goals are linked to climate change and helping endangered species. 

Church and his colleagues at Colossal believe that by reviving a hybrid version of the 

woolly mammoth and introducing it into the Arctic tundra, the habitat can be re-

established, restoring the rich biodiversity and ultimately preventing the release of 

harmful greenhouse gases into the atmosphere from the melting ice. 

 

"Elephants are the only animals which efficiently knock down trees and the resulting 

increase in grass yields three favorable outcomes: higher photosynthesis – hence new 

carbon sequestration, higher reflectance (albedo) – hence less solar warming, and 

more trampled snow – hence higher cold conductance to help freeze the ground and 

keep methane from escaping," Church said. 

Protecting Asian elephants – which are an endangered species – is also a priority for 

the biotech company, Church explained. By genetically engineering beneficial traits 

into the Asian elephant, he hopes that the company can help to promote their survival 

and reproduction. This brings us to the how of Colossal's de-extinction agenda. 

The concept of de-extinction is not a novel phenomenon, and several methods for 

reviving a "proxy" version of an ancient species have been proposed in recent years. 

Colossal's strategy revolves around the genome engineering techniques that have 

been refined in Church's lab over recent years, utilizing CRISPR-Cas9 technology. 



The woolly mammoth genome has been obtained from ancient archaeological 

samples revealed by the melting permafrost. Next-generation sequencing 

technologies allow Colossal to read the genome and compare it to the Asian elephant. 

Using this sequencing data, the scientists can identify which genes are mammoth-

specific and encode the traits that Colossal wants the mammoth-hybrid to bear. These 

features include fat "clumps" on the mammoth's back that provided insulation, long 

shaggy hair and its short compact ears. 

Skin cells – extracted from the Asian elephant – will be edited using CRISPR-Cas9 

methods to insert the mammoth-specific genes into the nucleus. This nucleus will then 

be inserted into an egg that has been generated from stem cells in a lab. The egg will 

be encouraged to divide via artificial means before being inserted into an African 

elephant surrogate mother, which will then carry the calf to term. While Asian 

elephants are an endangered species, African elephants are classified as a 

"threatened species". That is Colossal's reasoning behind using the latter species as 

the hybrid's surrogate parent, to avoid placing any further pressures on the remaining 

Asian elephant populations. 

Colossal is also considering whether an artificial womb could be used to carry the 

hybrid to term. Scientists at the Children’s Hospital of Philadelphia have worked on 

several different prototypes of an "extra-uterine support device" that they tested using 

lamb fetuses. However, these pre-clinical studies have been several weeks in 

duration, whereas the gestation period of an elephant is two years. Furthermore, there 

is a notable size difference between a lamb fetus and an elephant fetus; thus, while 

the results from pre-clinical studies have been promising, it's not clear – for now, at 

least – whether the technology could be translated for use in this project. 

How will an extinct species find a niche in modern life? 

 
Colossal's vision is to create a cold-resistant elephant that can thrive in the Arctic 

tundra. But the complex relationship between genotype and phenotype means that it 

is impossible to say with exact certainty exactly what the mammoth–elephant hybrids 



would look, behave and interact like. In a 2016 paper published in Functional Ecology, 

Professor Beth Shapiro, evolutionary molecular biologist at the University of California 

Santa Cruz, wrote, "Genome editing guarantees that the same gene is responsible for 

the phenotype. However, that gene will be expressed as part of a different genomic 

background, the consequences of which cannot be known until the organism is born." 

 

Nathaniel Kitchel is an archaeologist at Dartmouth University, where he specializes in 

the study of the Late Pleistocene and Early Holocene populations. When asked for his 

thoughts on how mammoth–elephant hybrids might interact with modern animals – 

and humans – he told Technology Networks that it is "deeply" unclear. 

 

"While some behaviors would likely be instinctual, many others would have been 

learned through socialization. Modern elephants are highly intelligent and highly social 

animals, where the young animals learn a great deal from older members of their 

group," Kitchel said. "Without the process of social learning, it may be that the 

behaviors exhibited by any recreated version of a mammoth would diverge 

considerably from now extinct populations." He emphasized that without the benefit of 

a social group, elephants could face substantial barriers to neurological development, 

which would subsequently impact their behavior. 

 

Church is not ignorant to the potential issues surrounding socialization and 

emphasized that Colossal will be paying extremely close attention to this aspect of the 

project. "We think that there are ways we can use both natural elephant herds and 

also surrogates that are electromechanical – this is to be determined – but the idea is 

that we could train them to be even more well adapted than by natural means alone, 

in terms of socialization." 

 

What technologies will be born from the project? 
 
Should its de-extinction endeavors prove successful, Colossal will not be profiting from 



the mammoth–elephant hybrids. Rather, it's the cutting-edge technologies expected 

to be conceived through the project that will provide investors with monetary return. 

 

However ambitious some of the new techniques may seem, if Church’s track record 

is anything to go by, their successful development shouldn't be ruled out. Over the last 

few decades, his lab has either produced or contributed to the development of an 

array of technologies that are integral to modern genomics research and beyond; be 

it multiple methods for next-generation sequencing (from nanopore to fluorescent 

techniques), novel approaches for the enzymatic synthesis of DNA or techniques for 

editing genomes. 

 

According to Church, his lab can advance a new technology from concept to "industry-

ready" with a budget of $1-2 million dollars. With $15 million dollars in Colossal' s 

funding pot, what technological fruits can we expect its de-extinction project to bear? 

"In principle, that [funding] could help us create seven new technologies, but nothing 

is perfect," he said. "We'll be lucky if we get one technology out of that first set [of 

investment]." 

 

These methods, Church described, can be allocated to one of two categories: 

"inevitable", or being "intentionally aimed at serendipity". “Inevitable” means that their 

coming to fruition is a pretty sure thing. Those aimed at serendipity – including artificial 

endometrial implantation, methods for making gametes for endangered species, 

reproductive technologies and possibly behavioral technologies – are amongst the 

more challenging aspects of the project. 

 

Colossal's business leaders have set aggressive goals for the project: they predict the 

first calf will be born in six years' time. This timeframe incorporates two years for initial 

mouse experiments, two years for "debugging" the transition to elephants and the two-

year gestation period, Church explained. 

 

One of the potential barriers to this timeframe is fine-tuning the genome engineering 



process. Inserting genes from one species into the genome of another – successfully 

– is no easy feat. But the Church lab has a lot of practice: "We've already successfully 

put 42 changes into the pig genome. They are healthy, breeding and are producing 

organs that can be used for clinical trials in hospitals. This shows us that we know 

how to go from an idea to a very complicated set of [genetic] changes, and make it 

work," he said. 

 

What the team aren't certain of right now is just how many changes will need to be 

made in the Asian elephant genome to create the elephant–mammoth hybrid. The 

Church lab is a frontrunner in multiplexed genome editing – the process of introducing 

multiple changes in a genome simultaneously; its record number of successful 

changes made is 22,000. "If [the number of changes] is 42, then it doesn't require a 

lot of innovation. Of course, we're prepared for it to be a lot more than that," Church 

said. The magic number is yet to be revealed, but he anticipates that it is likely to be 

somewhat more than 42, but considerably less than 22,000. 

 

Criticisms of Colossal "out of date"? 

 
Regardless of the motivations behind its application, genome engineering is often 

subject to close scrutiny and debate, both within the scientific community and 

throughout society. The response to Colossal's mammoth project has been somewhat 

polarized. 

 

Kitchel said that, while he finds the science behind de-extinction projects "fascinating", 

and potentially important in terms of the development of new technology, his feelings 

towards returning a particular species from extinction are somewhat mixed. "I am not 

convinced that the reintroduction of these animals to northern regions will have much 

impact on the climate crisis, as some have suggested," he said. "Personally, I think 

we are best served by protecting endangered species from becoming extinct, rather 

than trying to bring them back after they have disappeared. This obviously does not 

preclude working on the science of de-extinction, it is only to say that given the 



challenges and uncertainty of these techniques, I would rather we continue to work 

towards maintaining biodiversity instead of trying to reverse-engineer ecosystems 

after destroying them." 

 

Technology Networks asked Church for his thoughts on the negative attention 

Colossal's de-extinction project has received. He argued that some criticisms of 

Colossal's efforts are "out of date" and "not in touch with what the project is actually 

doing". 

 

"The most common question we encounter is: Well, aren't you forgetting about the 

endangered species? To which the answer is no, the project is specifically focusing 

on the Asian elephant. It is an opportunity to give them a chance. The question is often 

an innocent error, but it doesn't require much digging to find out that endangered 

species are a priority for us," he explained. 

 

Church expanded on the two main reasons as to why the Asian elephant is 

endangered: 1) interaction with the herpes virus – which his lab has been researching 

for several years, and 2) interaction with humans. Sadly, Asian elephants are a target 

for poachers that kill the mammals to extract their valuable tusks. Exposure to 

poachers, Church said, is a result of Asian elephants living near human population 

centers throughout Asia. "We think we can solve the high population density by 

moving them into an 'ancestral stomping ground' where their distant relatives used to 

hang out and where there are potentially zero human inhabitants," he said. Colossal 

is also considering genetically engineering the mammoth–elephant hybrid to have 

smaller tusks. "Plenty of elephants in the wild do not have tusks, and so we can 

engineer this to be standard, or it could vary depending on whether the hybrid is under 

intense guard or not." 

 

While many aspects of the project are under Colossal's control, the influence that 

mother nature could have on the wellbeing of the hybrids cannot be fully determined. 

Some argue that the optimal environment and climate for the woolly mammoth no 



longer exists. Church's response to such critique focuses on the adaptability of Asian 

elephants, which he anticipates would likely raise the first generation of calves. "Asian 

elephants adapt over a very wide range of temperatures – they can survive in very 

hot, humid Asian summers and also in cold, snowy environments," he said. 

 

Bigger solutions are needed for the climate crises 

 
Despite the "hype" that has stirred since Colossal initially announced its $15 million 

round of investment, Church is humble in his discussion of the woolly mammoth 

project throughout the interview. When questioned on what it means to him in the 

context of his career, he said: "I don't want to over or understate it," adding that, "While 

it is wonderful to receive the investment and reassurance of a broad range of 

investors, the funding is ultimately bringing the project up to scale [in financial terms] 

with our other projects." 

 

Colossal's revival of the woolly mammoth isn't the only work Church is pursuing on 

carbon sequestration, but it's arguably the most ambitious. In his opinion, the current 

crisis our planet is faced with calls for mammoth-sized interventions. "Most of the 

[other] suggestions I hear seem very feeble," he said. "This [de-extinction] may not 

work. Other options might work, but not actually have any impact at all [on climate 

change]. For example, you could turn off your LED lights, or the whole human race 

could stop burning carbon completely. The latter would save 10 gigatons [of carbon] 

a year, but we have over a hundred gigaton-sized issue already." 

 

It's speculative whether de-extinction approaches could realistically be scaled-up to 

the extent that Colossal achieves its ultimate goals for the project and the planet. 

Nonetheless, Church argued that he would rather try than never know: "If you have a 

better idea, I'm all ears. I'm all for turning off your lights, but we need some bigger 

solutions as well," he concluded. 

  



Surgeons Successfully Transplanted Pig Kidneys to Two Humans, And they 
could save thousands of lives. 

By  Ameya Paleja, Dec 16, 2021, https://interestingengineering.com/ 

  

Surgeons at the New York University's Langone Transplant Insitute have once again 

transplanted a kidney from a genetically modified pig onto a human, an 

institutional press release said. The second surgery follows less than two months after 

the procedure was attempted for the very first time. 

More than 90,000 people in the U.S. are on the waitlist for a kidney transplant that 

could potentially save their lives, the press release added. To reduce these wait times, 

Virginia-based Revivicor has turned to xenotransplantation - using organs from a 

different species to meet human requirements. The company uses genetic 

engineering to make little changes in the donor species so that the transplant does 

not get rejected by the human body.  

Their offering, the GalSafe pig does not produce a sugar called alpha-galactose that 

is also absent in the human body. If detected in the human body, the immune system 

takes it as a sign of the presence of foreign material and launches an attack on the 

tissue that produces it. Since the transplanted organ does not contain this sugar, the 

human immune system is more accepting of the transplant.  

Earlier in October, the team had successfully tested this procedure on a dead recipient 

and have now recently repeated it on another deceased patient who remained on a 

ventilator, the press release said. This time as well, the kidney was attached outside 

of the donor's body and observed for a period of 54 hours. During this time, urine 

production and creatinine levels remained within normal limits and no signs of 

rejection were observed.  

Although this might seem like a wasteful repetition of an experiment conducted just a 

couple of months ago, it is the way science works. Testing whether what you have 

achieved once can be achieved again. As inspiring as these findings are, they're still 



preliminary findings and there is a long way to go before human trials, the lead surgeon 

of the procedure Robert Montogomery, MD, said in the press release.  

The team will carry out further replicating studies to determine if its method works 

satisfactorily before becoming a valuable tool in saving thousands of lives every year.  

  



Can genetically engineered seeds prevent a climate-driven food crisis? 
By Samantha Harrington, November 19, 2021, https://yaleclimateconnections.org 

GMO crops may better withstand climate risks like drought, but time is running low. 

 

 

 

When When John Boelts sows acres of cotton seed on his farm in Yuma, Arizona, he 

does so knowing that the fields will be free of an invasive pest called pink bollworm. 

For nearly a century, the small pink striped caterpillars terrorized cotton fields in the 

U.S. 

The adult bollworm, a gray moth, laid its eggs on cotton bolls, and the pink-striped 

caterpillars that emerged from those eggs began munching on the bolls, fibers, and 

seeds. Even with pesticides, Arizona farmers lost up to a third of their crop every year. 

“When I was a much younger man with hardly any gray hair, we were planting cotton 

varieties, and we would spray them nine to 13 times in a season just for pink 

bollworm,” Boelts said. “I haven’t sprayed for pink bollworm in over a decade.”  



That’s because Boelts now grows cotton genetically engineered to repel pests. The 

technology has helped not just his farm but the entire U.S. to eradicate the pink 

bollworm. It has also reduced pesticide use.  

Now, large seed corporations are touting genetic engineering not just for fighting pests 

but as a way of addressing climate-change-related stressors on agriculture. But 

researchers are skeptical that the technology can match the pace and scale of climate 

change. 

“It’s this silver-bullet solution that is very appealing to investors and even farmers,” 

said Philip Howard, a professor in the College of Agriculture at Michigan State 

University. “But when you actually look at what’s going on, it’s a much more brittle, 

and less resilient system, even if these traits are able to do what the company claims.” 

How climate change affects agriculture 

Although most crops currently being cultivated have not been genetically engineered 

in a lab, all domesticated crops have been altered from their wild ancestors. During 

the 10,000-year history of agriculture, farmers gradually modified their crops by saving 

and planting the seeds of plants that produced the juiciest fruit or the fattest kernels. 

The first evidence of a modified crop, an early kind of wheat that kept its seed heads 

rather than scattering them before harvest, was found in present-day China and dated 

to about 7800 BCE. Such crops fed humanity for thousands of years during a period 

when Earth’s climate remained relatively stable. 

But the addition of heat-trapping pollutant gases to the atmosphere is causing more 

erratic weather and disrupting the predictable turn of the seasons. Scorching heat, 

droughts, and extreme storms are stressing plants and animals people depend on for 

food. And farmers are finding that crop varieties carefully developed over centuries 

are, in some cases, no longer suitable to the local climate.  



In fact, reduced crop yields of crops such as wheat and corn are being observed in 

arid regions and near the equator, according to the Intergovernmental Panel on 

Climate Change.   

In Kenya, farmers are facing droughts and floods that make even subsistence farming 

difficult. Daniel Wanjama runs Seed Savers Network Kenya, an organization that 

helps Kenyan farmers save, document, and share seeds. Seed Savers Network 

connects farmers with seed and crops that can help them adapt. 

“We have seen rainfall reduction. We have seen increasing rainfall in some areas,” 

Wanjama said. “For us, the answer is not in developing a single variety that is able to 

survive the impact of climate change, but having natural varieties and having different 

species growing together.” 

Farther north in temperate zones, some farmers are seeing increased yields as 

growing seasons lengthen. But this phenomenon doesn’t mean places like the U.S. 

are in the clear. The U.S. Midwest is expected to see some of the largest yield 

declines in corn and soybeans in the world, with the corn belt potentially shifting 

north into Canada. Howard, the Michigan State professor, says major seed 

companies have already abandoned development of new corn varieties suitable for 

the southeastern U.S. 

Climate change is also likely to result in increased crop damage from pests and 

diseases moving into new areas. 

William Tracy, an agronomy professor who directs a sweet corn breeding program at 

the University of Wisconsin, has already seen pests change.  

“I’ve been working at the West Madison farm for thirty-five-ish years now,” he said. 

“And the pests we have now are different than they were then. They come at different 

times. They can be more severe.” 



Pros and cons of GMOs 

The process of genetically engineering crops requires extracting desired DNA traits, 

such as insect resistance, from a plant and inserting them into another crop. In the 

U.S., they include genetically engineered versions of corn, soybeans, cotton, sugar 

beets, canola, papaya, alfalfa, and summer squash. The most commonly used 

varieties make crops resistant to common pests or herbicides. 

Companies have also rolled out weather-specific adaptations, such as corn varieties 

engineered to better withstand drought conditions. Researchers are experimenting 

with engineering crops to better manage higher temperatures.  

“Continuously improving seeds to grow more resilient and high-yielding crops remains 

one of agriculture’s strongest tools,” Susan Luke, deputy director of external 

communications for Bayer’s crop science division, wrote in an email. 

But there are limitations to how much resilience genetically engineered seed can 

provide, and researchers have concerns about the cost of seed and the role of large 

companies in the seed marketplace.  

Seed companies consolidate market power 

The Supreme Court ruled in 1980 that genetically engineered organisms are 

intellectual property. That judgment meant they could be patented, making seeds a 

potential financial bonanza for companies controlling the market. Agricultural chemical 

companies began purchasing small seed and genetics companies. In 2021, the vast 

majority of genetically engineered seed rests in the hands of just four multinational 

corporations. 



“By buying up dozens of Midwestern corn and soybean companies, Monsanto alone 

was able to really reduce what was available for farmers,” Howard said. “There are 

some places where it’s becoming really difficult to find non-genetically engineered 

seeds for farmers who want that.” 

Because the seeds are patented, it’s illegal for farmers to save and replant genetically 

engineered seed. As a result, infrastructure such as cleaning equipment and seed 

storage space once used to save and exchange seeds is disappearing in the U.S. 

Cost of GMO seeds 

Koen Deconinck, an economist who has studied seed markets at the Organization for 

Economic Cooperation and Development, said that outside of the Americas, 

genetically engineered crops are relatively uncommon because of negative public 

sentiment. Many people worry that engineered crops are unsafe to consume, but 

studies have found no evidence of toxicity. The European Union nonetheless has 

banned the use of most genetically engineered seed.  

But where it is sold, genetically engineered seed is expensive. In 2018, non-GMO corn 

cost, on average, $80 less than genetically engineered corn per bag. As climate 

change increases risks of crop losses for many farmers, expensive seed could price 

out small farmers in the U.S. and abroad. 

Biotechnology companies argue that it is costly to meet strict regulatory requirements, 

and that those expenses are reflected in the price of the seed. But state attorneys 

general, industry groups, and lawmakers raised concerns that a 2018 merger of seed 

and chemical companies Monsanto and Bayer would allow them to set higher prices. 

The effect of that consolidation is still being debated. Some agricultural economists 

have found no connection between market power increases and prices, but other 

experts disagree. 



William Tracy, an agronomy professor at the University of Wisconsin, has been 

involved in some of those regulatory conversations. He says the primary reason for 

the seeds’ high cost comes from biotechnology companies’ ability to set high prices 

because of their market power. 

“I also think – pretty much know – that the companies were involved in writing the 

regulations,” Tracy said. “And I believe that they were written to be oppressive to 

actually give the companies that had lots of lawyers an advantage.” 

Can powerful companies slow innovation? 

Researchers worry also that consolidation has slowed innovation – particularly in 

development of regional varieties – because the companies are focused on producing 

seed they can sell to the majority of their market. 

That outcome could be a major problem as the climate continues to change: “When 

there’s an extreme weather event or a drought,” Howard said, “there’s now less 

diversity to draw on to try and breed seeds that are more locally adapted.”  

Biotechnology companies counter that there has been no decline in the genetic 

diversity of varieties on the market, and that seed diversity actually declined most 

significantly prior to the introduction of genetically engineered seeds. 

“Bayer agrees that the diversity of ecosystems, species, and crop varieties is 

inherently valuable and needs to be protected,” Luke wrote. “We are committed to 

conserving and restoring biodiversity within and beyond agricultural fields through our 

technologies and services.” 



It takes a long time to create a new GMO crop 

The biggest problem of all might be that it takes a long time to bring a newly modified 

crop to market. As farmers work to adapt to climate change, time is of the essence. 

Luke said new genetically engineered crop varieties can take more than a decade to 

develop. The first insect-resistant cotton, like the one Boelts uses, became 

commercially available in 1996 after being in research and trials for about 10 years. 

After engineering seed, researchers conduct trials in experimental settings and then 

in farm settings. The seed must also go through the regulatory process, which aims 

to ensure that it is safe. 

Rising temperatures alone will necessitate a shift in the agricultural landscape by mid-

century. Maximum temperatures in the southern Midwest are projected to regularly 

exceed ideal conditions for most crops – 80 F for corn and 86 F for soybeans – and 

get “closer to the reproductive failure temperatures,” according to the National Climate 

Assessment, a sweeping report on the effects of climate change on the United States. 

So seed development may need to speed up if farmers are to continue growing the 

same crops. 

Increasing food security as the climate changes 

Most researchers agree that increasing the diversity in varieties and in the kinds of 

crops that are grown is an essential part of reducing crop loss risk.  

Publicly funded research could help and could bring enormous benefit to society, 

some say. One study found that for every one dollar of taxpayer money invested into 

agricultural research and development, $10 in benefits were returned to society. 



Such a move would require a turnaround: Public universities have traditionally been a 

major source of plant breeding research, but federal funding has fallen since the mid-

20th century. 

But beyond investment in developing new seeds themselves, Deconinck, the OECD 

economist, argues there should be more public investment in the development of 

technologies through which new seeds are created. 

“Maybe the government doesn’t necessarily need to focus on developing the next 

cotton variety,” Deconinck said. “But they could think about funding research in 

universities for things like CRISPR and gene editing and making sure that a lot of 

those inventions end up in the public domain.” 

New technologies may also allow for new seed varieties to be created more quickly 

and at a lower cost. For example, seed modified using CRISPR – a technology that 

allows scientists to “edit” existing DNA without introducing genetic material from 

another organism like in genetic engineering – doesn’t face the same regulations as 

genetically engineered seed. As a result, CRISPR-created seed may move into the 

field more quickly and affordably. 

Outside of research institutions, collectives of farmers are also working to create seed-

sharing arrangements. Seed Savers Network Kenya organizes farmers to contribute 

their own varieties to a communal seed bank and share them. 

In Kenya, Wanjama said farmers “don’t see seed as a trading commodity, they see 

seeds as an item that needs to be shared.” 

Howard said the Farmers Business Network in the U.S. helps identify seeds that are 

similar to those offered by the larger companies but at a lower price. 



Reform of the private sector could also help. Deconinck noted that removing 

unnecessary barriers for smaller seed companies, while maintaining safety 

regulations, would promote more diversity in the marketplace of seed offerings.  

As farmers face climate change, they will need a full toolbox of strategies and flexibility 

to adapt. Genetically engineered seeds are one tool, but they are unlikely to save 

agriculture on their own.  

“We’re seeing the derechos and we’re seeing these extreme flooding events now all 

over the country,” Tracy said. “So this is the future. And I don’t know how you breed 

for that in an annual crop.” 

  



Rules to create gene-edited farm animals must put welfare first – review 
By Pallab Ghosh, Science correspondent, December 2021, BBC 

 

Regulations to allow the production of gene-edited farm animals must put 
welfare first, according to an independent review.  
The technology allows scientists to alter DNA so as to introduce specific traits, such 

as resistance to disease.  

The UK government is mulling proposals to allow the commercial development 
of gene-edited livestock in England. 

An independent analysis has called for a review of the government's proposals for 

regulating the technology. 

A report by the Nuffield Council for Bioethics warns that scrapping the current ban on 

the commercial development of gene-edited animals could increase livestock 

suffering.  

The council's assistant director, Peter Mills, who was the driving force behind the 

report, says the government's plan to scrap the current restrictions "effectively takes 

the brakes off the capacity for breeders to advance their breeding programmes". 

He said: "Farming is a business, and it is a requirement of breeders of farm animals 

to tread a line between what they can get out of it and (animal welfare). What we are 

calling for is for that line to be drawn more clearly." 

 

Gene-editing involves inserting new DNA sequences, deleting existing ones or 

modifying them in the genome of a living organism. It's a more precise and targeted 

technology than previous forms of genetic engineering and the changes are virtually 

indistinguishable from natural mutations. 

Those earlier forms of genetic engineering sometimes involved the insertion of a gene 

from a different organism at random into another living thing. 

The UK is among the world leaders in the technology. Researchers at the Roslin 

Institute in Edinburgh have developed pigs that are immune to one of the world's 
costliest animal diseases, a respiratory condition known as PRRS. They are also 



attempting to produce African varieties of cattle that produce more milk, while a 

US firm has created cows that thrive in hotter conditions. 

The Nuffield report acknowledges that the technology has the capacity to bring "real 

benefits". But Elizabeth Cripps from Edinburgh University, a member of the working 

group that produced the report, said that that it could also make things worse. 

"Genome editing could be used to perpetuate or possibly increase the dense stocking 

of animals in industrialised (production)," she said.  

"We would be concerned about breeding of animals that could tolerate poor conditions 

better without apparently having adverse health impacts." 

An experiment carried out in 1989 by researchers working for the US Department of 

Agriculture in Beltsville, Maryland, is held up by critics as an example of how genetic 

science could be misused. The American scientists added a gene into the DNA of a 

pig that would produce a human growth hormone. The expectation was that the animal 

would grow faster and be leaner than normal pigs. 

The researchers were successful: weight gain increased by 15%, feed efficiency by 

18%, and carcass fat was reduced by 80%. 

But the animals suffered from several unanticipated health issues, including kidney 

and liver problems, uncoordinated walking, bulging eyes, gastric ulcers, heart disease 

and pneumonia. Supporters of gene editing say that current technology is much more 

targeted, and so less likely to have such disastrous consequences 

EU regulations currently forbid the commercial development of gene-edited animals. 

But Brexit gave the UK government an opportunity to change its rules. In September, 

it announced a relaxation of rules governing research on gene-edited crops and an 

intention to bring in new regulations next year to allow food made from gene-edited 

plants and possibly animals to be sold in England.  

The Chair of the Nuffield working group, Prof John Dupre, from Exeter University, is 

concerned that the approach to setting new rules by the Department for Environment, 

Food and Rural Affairs (Defra), is "too narrow". 

"Those involved in policing must look beyond solely questions of food safety and keep 

in mind an overall vision of a food and farming system that supports sustainable 

farming and improves standards of animal welfare." 



Among the Nuffield Council's recommendations are a government review of its 

proposals and a public consultation process that feeds into the review.  

Other recommendations include the setting and enforcement of breeding standards 

which have been informed by the latest science, an independent body to monitor the 

long-term impact of genetic changes on animals and a food labelling system that 

contains information of breeding. 

When announcing its proposal to ease restrictions on GM technologies, the 

Environment Secretary said he recognised that there is a strong public interest and 

Defra would continue to engage with experts, businesses and campaign groups as 

well as the public throughout the process. A spokesman said the department was 

taking a "step by step approach" to enable gene editing to be used commercially. 

"We are starting with plants only and then reviewing the application to animals and 

microorganisms later. 

"We are committed to proportionate, science-based regulation and we will not reduce 

safety or animal welfare standards." 

Prof Bruce Whitelaw, who is the interim director of the Roslin Institute, is an advocate 

of the safe and responsible development of gene-edited animals. As a member of the 

working group, he signed off on the report's concerns and recommendations. And he 

told BBC News that proper regulation would ensure that the technology would benefit 

animal welfare - as well as help to feed a hungry world.  

"Genome editing is a genetic technology that has much to offer agriculture. At Roslin, 

we have already shown that this technology can reduce the burden of disease in 

livestock by producing pigs resistant to the PRRS virus. If this application progresses 

to the farm this will have welfare benefits for the animals on that farm," he said. 

"The Nuffield Report identifies the opportunity that through public dialogue we will be 

able to assess how this technology can be used to benefit agriculture. There is 

momentum and now is the time to identify how to use genetic technologies to produce 

a fair and responsible livestock food system." 

  



AI, whole-body DEXA scans reveal patient age, mortality risk 

https://www.auntminnie.com, by Erik Ridley 

December 17, 2021 -- An artificial intelligence (AI) algorithm called DXA-Age yielded 

valuable insight into a patient's future health risks based on analysis of whole-body 

dual-energy x-ray absorptiometry (DEXA) scans, according to research presented at 

the RSNA 2021 meeting in Chicago. 

Presenter Vineet Raghu, PhD, and colleagues from the MGH Cardiovascular Imaging 

Research Center and BWH program for Artificial Intelligence in Medicine have 

developed DXA-Age, an AI model that yielded biological age estimates from whole-

body DEXA exams that enabled risk stratification for future risk of morbidity and 

mortality. 

"DXA-Age may help direct prevention and screening interventions to those at higher 

risk for incident chronic disease in the future," Raghu said.  

Age is a cornerstone of medical decision-making, but equal age doesn't necessarily 

imply equal health. Factors such as lifestyle and family history of disease can result in 

biological aging faster than chronological aging, according to Raghu. 

A patient's biological age can be measured from physical tests such as gait speed, as 

well as other assessments such as DNA methylation-based aging clocks and blood 

biomarkers including leukocyte telomere length, he said. 

"Biological age measures have been shown to have robust correlations with 

chronological age, but the cool thing is that they also have additive predictive value 

for incident morbidity and mortality beyond chronological age alone," Raghu said. 

The research team had previously developed CXR-Age, a deep-learning algorithm 

that could estimate a patient's biological age on chest x-rays. The group hypothesized, 

though, that whole-body DEXA scans may provide a window into age-related changes 



and be able to estimate biological age from muscle/fat composition, bone density, as 

well as lung and heart health. 

As a result, they tested whether a deep-learning model's estimated patient's biological 

age could be an independent predictor of future disease risk, including all-cause 

mortality, cardiovascular disease, and cardiometabolic disease beyond known risk 

factors. 

DXA-Age encompasses two separate convolutional neural networks (CNNs); one 

model analyzes the soft-tissue whole-body DEXA views, while the other assesses the 

skeletal views. Each algorithm's results are eventually fused together and used to 

provide an estimated patient's biological age, which can then be compared with the 

patient's chronological age. 

The model was trained and tested using whole-body DEXA scans from 39,530 

individuals from the UK Biobank Imaging Enhancement study. Of these subjects, 

7,582 were used for training and 31,948 were reserved as an independent testing set. 

The primary study outcome was incident all-cause mortality and incident morbidity. 

The researchers found that DXA-Age had a robust correlation (r = 0.82) with 

chronological age. It was also associated with prevalent morbidities such as essential 

hypertension; type 2 diabetes; obstructive chronic bronchitis; atrial fibrillation and 

flutter; chronic airway obstruction, and alcohol-related disorders, according to the 

researchers. 

What's more, the algorithm was also highly correlated with body composition 

measures such as visceral and subcutaneous adipose tissue, waist circumference, 

and body mass index (BMI), as well as measures of biological aging including clonal 

hematopoiesis and telomere length. 

To assess the performance of DXA-Age for predicting incident morbidity and mortality, 

the researchers first stratified the DXA-Age results into low (< 50th percentile), 



medium (≥ 50th and < 75th percentile), and high (≥ 75th percentile) age groups based 

on the quantiles in the development dataset. 

They then calculated the hazard ratios for the high-age group relative to the low-age 

group, adjusted for variables such as chronological age, sex, BMI, smoking status, 

prevalent hypertension, prevalent type 2 diabetes, waist circumference, total mass, 

tissue fat percentage, height, weight, and bone mineral density. 

Greater risk of mortality and morbidity from higher DXA-Age result 

  
Adjusted hazard ratio for high vs. low 
DXA-Age result 

p-
value 

All-cause mortality 1.98 0.009 

Incident diabetes 2.56 
< 

0.001 

Incident hypertension 1.59 
< 

0.001 

Myocardial 
infarction/stroke 

1.36 0.006 

"A deep learning-based DXA-Age predicts incident morbidity and mortality beyond 

chronological age, body composition, bone density, and risk factors," Raghu 

concluded. 

 

 

  



COVID-19 vaccines contain “RNA-modifying transhumanism nanotechnology." 
 
https://www.politifact.com 
 

A headline on a video widely shared on Facebook used multisyllabic words to make 

an alarming claim about the COVID-19 vaccines: 

"Dr. Carrie Madej: Why Is RNA-Modifying Transhumanism-Nano-Technology Inside 

the COVID-19 Vaccines?" 

The short answer to the question: It isn’t. The vaccines don’t contain any such thing. 

The post was flagged as part of Facebook’s efforts to combat false news and 

misinformation on its News Feed. (Read more about our partnership with Facebook.) 

It’s part of a baseless conspiracy theory about the vaccines being part of an effort to 

change humans through technology. 

"None of the vaccines contain nanotechnology of any sort, let alone 'transhumanism 

nanotechnology,’ which isn’t even a thing," said Mark Lynas, a visiting fellow at the 

Alliance for Science and Cornell University.  

Planning to ‘evolve humanity’ 
Madej describes herself as an osteopathic internal medicine doctor who stands for 

"freedom, truth, great love," and who is "practicing the truth in Jesus through 

medicine." She also indicates she is no longer practicing medicine, but rather 

"dedicates her time to educating others on vaccines, nanotechnology and human 

rights." 

Madej has made multiple claims about the COVID-19 vaccines that fact-checkers 

have rated false. 

In the 50-minute video, Madej described attending business owner meetings in 

metropolitan Atlanta several years ago in which the participants discussed 

"transhumanism," which she said is "taking the human body and making it better" 



through methods such as "genetic modification, nanotechnology, melding the human 

body with artificial intelligence."  

The COVID-19 vaccines, she suggested, are part of this effort. 

"The people that are pushing these agendas" are also "pushing these injections on 

everybody around the world. They go hand in hand," she said. Their plan "is to change 

what it is to be human, and their goal is 2030." 

Madej said she viewed the Pfizer, Moderna and Johnson & Johnson COVID-19 

vaccines with a compound microscope and observed indications of "superconducting 

materials," or a "liquified computing system."  

She also said she observed "tentacle-like, spider-like organisms," and that people told 

her they were pond-water parasites. 

We rated as Pants on Fire claims that the Pfizer vaccine contains "a deadly parasite" 

and "living particles" that could germinate in the body. 

We can’t say what Madej was looking at under a microscope or what she saw. We 

messaged Madej on Facebook, but did not get a reply. Madej does not list contact 

information on her website or on her Instagram, Facebook and Twitter accounts. We 

called two phone numbers listed online for her; neither were working. 

A jumble of scientific terms 
The only links between Madej’s description of the vaccine and what’s actually in it are 

the term "RNA" and the prefix "nano." 

RNA — ribonucleic acid — is a molecule similar to DNA that carries coded genetic 

information to a cell. The Pfizer and Moderna COVID-19 vaccines use a form called 

messenger RNA, or mRNA, to carry genetic information about the coronavirus to the 

body’s cells to teach the immune system to identify and prepare to fight off a COVID-

19 infection. It does not modify a person’s DNA or RNA.  



The mRNA technology dates to the 1990s, though this is the first time it has been 

used in widely disseminated vaccines.  

The Johnson & Johnson vaccine does not use mRNA. Instead, it uses a disabled 

adenovirus to deliver instructions to help the body recognize the coronavirus’ spike 

proteins and activate the immune system.  

Lynas at Cornell said mRNA vaccines "have proven incredibly safe and effective and 

the technology is also looking promising for many other diseases and cancer." 

Nanoparticles are not nanotechnology 
The term "nano" is widely used to describe things that are very small, such as iPods 

and cars, but scientists use the prefix more specifically to refer to things on the scale 

of individual atoms.  

Nanotechnology, says the National Nanotechnology Initiative, is the "application of 

extremely small things" for uses in fields such as chemistry, biology and physics. 

These can be structures or even tiny machines.  

In the Pfizer and Moderna vaccines, the mRNA is contained in a "lipid bubble," or a 

shell of fat, that’s described as a nanoparticle. That just means it’s very small. That 

doesn’t make it nanotechnology.  

"Even though the term is used here to imply that nanotechnology is being used to 

modify your RNA, that is completely false," said Cindy Prins, a professor of 

epidemiology at the University of Florida. "The mRNA in the Pfizer and Moderna 

vaccines doesn’t have any effect on one’s DNA or RNA. It doesn’t become a 

permanent part of the cell." 

Prins said Madej’s explanation of what she says she observed "is ridiculous. She says 

she is using a compound microscope, which can be used to look at cells or bacteria, 

but certainly will not show nano-scale structures." 

 



Translating 'transhumanism' 
Transhumanism is the belief in changing and enhancing the human body through 

technology.   

Lynas said "there are people who believe we should try to transcend human biology 

and upload human consciousness to computers — but they are a fairly marginal group 

and don’t have anything to do with vaccine developers, in my knowledge." 

Prins said: "I have been vaccinated and can guarantee that the only modification I 

have is immunity to COVID-19." 

Our ruling 
Madej said the COVID-19 vaccines contain "RNA-modifying transhumanism 

nanotechnology." 

There is no evidence that the three vaccines used in the U.S. contain any such thing. 

Two of the vaccines use mRNA technology that does not change the body’s DNA or 

RNA or alter humans permanently. 

The claim is false and ridiculous — Pants on Fire! 

 

https://www.politifact.com/factchecks/2021/oct/21/carrie-madej/transhumanism-

nanotechnology-covid-19-vaccine-cons/ 

  



‘Transhumanism,’ the potential dark side of technological advancement 

By Dr. Ben Carson - - Wednesday, June 9, 2021, https://www.washingtontimes.com 

 

The pursuit of eternal life for the physical body carries important considerations for 

technology, but also for faith 

OPINION: 
Throughout history, the advance mankind has been inextricably intertwined with the 

advance of technology. Technological advancement has allowed us to reduce poverty 

and hunger, save lives through modern medicine, and generally improve human 

flourishing.  For example, advancements in the use of prosthetics, implants, and 

robotics have allowed the disabled to regain mobility and independence. We have 

seen paraplegics walk again with the use of exoskeletons and a double amputee 

compete in the Olympics. Indeed, it appears there is no limit to what the future may 

hold. 

But there are always limits to what is right and just:  Merely because we can do 

something does not mean that we should do it.  We must move forward not only safely, 

but also ethically and morally. Too often morality is determined by the prevailing 

societal preferences of the day rather than grounded fundamental truths, such as the 

fact that we are all children of God, created in His image.  Too often, the pursuit of the 

next great breakthrough forgets this, as with the recent case of researchers 

successfully growing monkey embryos containing human cells.  

The line between technology that helps humanity thrive, and that which changes 

humanity on some fundamental level, can be difficult to police.  As technology 

continues to advance rapidly, it can become enmeshed in our lives before implications 

of its use have been fully considered. For example, artificial intelligence (AI) is 

becoming increasingly enmeshed in our lives in myriad different ways, such as 

answering emails, shopping online, getting driving directions, or even parking your 

car.  That AI makes our lives more efficient, few could deny.  Yet many, including 

technology pioneer Elon Musk, are concerned that AI is the greatest threat to 



humanity, running the risk that it will be our undoing or change us in some fundamental 

way.     

One need only look at transhumanism to see the potential dark side of technological 

advancement. Transhumanism in simple terms means “beyond human.”  It is the 

transformation of the human condition through technology that promises to enhance 

human intellect and physiology.  Transhumanists would use emerging and 

exponential technologies like AI, nanotechnology, biotechnology, stem cells, and gene 

therapy to overcome fundamental human limitations. Often called “Humanity+” or 

simply “H+,” it is also telling that some prefer the term “posthuman.”   

A leading futurist and transhumanist, Ray Kurzweil, believes that technology will allow 

humans to transcend the physical limitations of biology.  As the head of engineering 

at Google, and an awardee of the United States’ highest honor in technology and 

innovation, his analysis carries weight.  He mused, “Does God exist?, Well, I would 

say, ‘Not yet.’” Transhumanism posits that if one believes the mind and body are 

separate, and that the mind is made up of information patterns that are produced by 

the brain, then one should be able to capture that pattern and move it to a different 

vessel that does not decompose and break down as our biological bodies 

do.  Transhumanists see this as a positive development, for according to them, not 

only would an individual live beyond a normal life span and overcome limitations such 

as sickness and the cognitive and physical decline of aging; one might also achieve 

singularity — the ability to live forever through technological enhancements.   

Such is the potential of scientific discovery. Indeed, the scientific method has greatly 

benefitted humanity. And contrary to what some believe, there is no conflict between 

faith and reason; the university as we know it grew out of the monastic model 

developed by Benedictine monks in the 4th century. It was Roger Bacon, a 13th 

century Catholic priest, who created what became known as the scientific 

method.  Yet, in order for science to benefit mankind, it must be pursued in good faith 

and grounded in truth, which is why scientific discovery has historically been 

successful when paired with a religious tradition that provides it with just and moral 

guidance.  



Without a grounding in truth and values, science becomes perverted — as our society 

is witnessing at this very moment. Indeed, under the mantra of “follow the science,” 

what is purported to be science increasingly becomes a religion unto itself, and we 

find ourselves wearing masks despite being vaccinated, being told that there are more 

than two genders, and that men can conceive children, all of which are political and 

ideological agendas operating under the thin veneer of (false) science.  

  



Vatican meeting explores challenge of artificial intelligence 

https://www.vaticannews.va/en/vatican-city/news/2021-10/vatican-symposium-

challenge-artificial-intelligence-society.html 

 

The Pontifical Council for Culture and the German Embassy to the Holy See host a 

one-day symposium starting on Thursday looking at "The Challenge of Artificial 

Intelligence for Human Society and the Idea of the Human Person". 

By Vatican News staff writer 

The symposium on Artificial Intelligence – or AI – organized by the Pontifical Council 
for Culture, in cooperation with the German Embassy to the Holy See, will open in 

Rome on Thursday. 

The theme for the gathering is, “The Challenge of Artificial Intelligence for Human 

Society and the Idea of the Human Person”. The aim of the meeting is to promote a 

better awareness of the profound cultural impact AI is likely to have on human society. 

The symposium will feature six experts from the fields of neuroscience, philosophy, 

Catholic theology, human rights law, ethics and electrical engineering. 

Experts from the Allen Institute for Brain Science, Goethe University, Boston College, 

and Google will discuss questions regarding AI and whether it can reproduce 

consciousness, AI and philosophical challenges, and AI and religion, and what it would 

mean in relation to Catholic doctrine. 

The afternoon panel will focus on ethical and legal consequences arising from AI 

addressed by experts from the EU Agency for Human Rights, the Pontifical University 

of St. Thomas Aquinas, and Institute of Electrical and Electronics Engineers 

Technology Centre, and the Dicastery for Promoting Integral Human Development. 

Bishop Paul Tighe, the Secretary of the Pontifical Council for Culture, spoke to Vatican 

Radio's Thaddeus Jones about the symposium. 



Q: Can you tell us about the origins and purpose in holding this joint 
symposium? 

This is a meeting that actually was originally planned about three years ago, two-and-

a-half years ago, at a time when Germany were about to take the leadership within 

the presidency of the European Union. The ambassador at the time was very 

interested in the work the Council was doing in terms of trying to promote a deeper 

and better understanding of digital culture in general, but particularly of the possible 

implications of the emergence of artificial intelligence. In our conversation from when 

we were planning this two-and-a-half years ago before Covid intervened and delayed 

us all for the two years, what we really wanted was not so much to focus on the actual 

ethical takeaways or the conclusions, but to promote a better awareness of the impact 

AI is likely to have on a whole range of human activities. 

So, it's really in a sense trying to understand the cultural impact and also alerting 

people who have maybe roles in forming policy in taking leadership in society, and the 

Church as well, to think about and be alert to what's coming down the road, what's 

emerging for us. And therefore, we think most people have a general awareness of 

what AI is or might be. I’m not sure how developed it is with many of us, but there’s 

an awareness there. This was to begin to tease out implications in so many different 

aspects of our living: social issues, medical issues, political issues, economic issues. 

And the decision in the end was to bring together six fairly significant speakers 

representing different disciplines with a view to getting a conversation going, a 

conversation which will be there primarily to inform the public. It's an invited public, it's 

mainly people working at other embassies, or in State organizations, or it’s people in 

the Vatican working in departments, a limited number obviously now with Covid. It’s 

an invited audience and the idea is to sponsor as much as we can with an audience 

participation and engagement with the questions. 

The emphasis in the morning is to have something on how AI really asks us to think 

again what it means to be human, if artificial intelligence, particularly general artificial 

intelligence, would be kind of somewhat autonomous, able to reprogram themselves 



and do sorts of things that we would have thought in the past were exclusively human 

activities. It invites us to think about what is it that really makes us human? What is it 

that makes us different? So, one person looking at it is a neuroscientist. What are we 

learning about consciousness? How do our brains work? Could machines be able to 

imitate that and achieve the same results? Or is there something different about 

human consciousness that we need to reflect on? Also, then it will be looked at by a 

philosopher who will be studying these issues. How does philosophy help society in 

general think about how AI, which is coming, will be integrated into our ways of living, 

into our political processes, into our working environments. And the final intervention 

in the morning is a theologian, James Keenan, who will be examining: how does AI 

ask us to reflect about issues we’ve always been concerned of in Catholic doctrine, 

Catholic moral teaching? So, there are issues then about the applications. How do we 

think about the possibility that AI may be involved in situations of warfare? How does 

it ask us to think about lethal and autonomous weapons? How could it transform the 

world of work? How does our Catholic tradition have much to reflect there? And maybe 

more importantly it asks us, if you take AI in conjunction with nanotechnologies, with 

our developing cognitive sciences, with gene editing, how do we think about a future 

where human beings may be able to in some sense take in hand our evolution and 

program our evolution. We can see values in terms of correcting illnesses and disease 

and maybe human limitations, but if we were to move more into a thing of 

enhancement. How do we think about those questions and particularly how do we 

think about AI in a world that's already marked by inequality, and the likelihood that AI 

could increase those inequalities?  

In the afternoon, then we move on to more, kind of thinking through some of the 

normative and regulatory issues. Again, there we wanted a variety of inputs. So we 

have Michael Flaherty, who's the director of the Fundamental Rights Agency of the 

European Union and who is very concerned and looking at the questions of AI and 

human rights. We have Helen Alford from the Angelicum University who again will be 

looking at ethical issues, and how do we do ethics in a globalized society where people 

are coming with different backgrounds and different understandings. And yet, we have 



to confront an issue that will be the same for all of us. Then a final intervention will be 

from Clara Neppel who works for the Institute of Electrical and Electronic Engineers 

who have developed huge levels of reflection informed by their real knowledge of the 

technologies on how they should work as engineers to ensure that the products they 

are developing will in fact make a positive contribution to human individuals and to 

human society. So, in a sense it’s the professions taking responsibility for what they’re 

doing and saying we need this integrated dialogue. We can't just leave ethics to 

specialists. We need also the technologists present and engaged by the same issues. 

So that's our aim, to have this general conversation, make it as inclusive as possible. 

And then from there, see what might be the issues we should take up and develop 

further.  

Q: With advances in technology now the developments in this area are moving 
so rapidly, but are you hopeful that there is a willingness and openness on the 
part of people to dialogue on issues and look at the implications, both positive 
and potentially negative? 

I think the positive thing that I am noting is that people working in the area, the 

technologists, the developers, the scientists who may be sometimes under pressure 

in their own environments, particularly in commercial environments to push ahead and 

to develop without really checking through all the issues. I think there’s a great 

awareness there among those professionals and among even the leaders of those 

industries of their need to be more responsible and to think through the likely the 

implications of what they're doing. I think many of the people who have seen what 

happened in digital culture, people who developed algorithms to facilitate human 

communication are now discovering the difficulties of the problems that result from in 

a sense being maybe a little naive in trusting that people would use these for good, 

when there were many bad actors and when sometimes commercial considerations 

were driving people to make decisions that were not necessarily fully beneficial for 

society. 



So, we’ve seen the leaders in the tech sector beginning to take time to reflect on what 

they’re doing. I think the people who are working in AI want that. They want to engage 

as many people as possible. It's almost like a slogan, they want ethics by design. They 

want ethics built in from the beginning. Not that they develop a technology and then 

afterwards somebody comes along a little late perhaps and a little breathless trying to 

wonder what we should do. So, they're trying to say let's have ethics in by design, and 

the way we do that is by being as inclusive as we can be in our design teams ensuring 

that we overcome prejudice and bias, because they're very often working on data sets 

that have been developed in systems that are inherently prejudicial against certain 

people. So how do we ensure that everything is done with an intent to be inclusive 

bringing different aspects and different disciplines into the room so that we have 

something that is produced that is truly of benefit to society. And even for the first time 

ever we are beginning to ask questions are there certain things we might be better not 

developing because we won't be able to ensure that they are truly at the service of 

humanity.  

Q: Would you say that the wider public is also very well informed now in the 
sense that in popular culture, films, television, media, questions regarding AI 
are discussed and people are aware of some of the bigger questions we need 
to ask ourselves? 

I can see a real benefit in the fact that, particularly popular culture, has taken up issues 

about intelligence, artificial intelligence and created a variety of films. Some of those I 

know horrify the people working in the area and they say look, they are creating 

fictional ideas of AI and they are frightening people unnecessarily about things we 

would not thankfully be even able to develop. So that's one thing I think we have to 

say, but it does serve to raise the issue and for there to be a kind of questioning. I 

think there are now emerging some fantastically interesting responses or reflections 

coming from the world of the arts. I think this summer or earlier in the year in February, 

there was a magnificent publication by Kazuo Ishiguro called “Klara and the Sun” 

which was written from the perspective of an artificial intelligent companion, interesting 

and artificial intelligence that had been developed to help children to deal with 



loneliness. An artificial intelligence that learns to observe humans and has almost like 

the naive child or alien (nature), and reveals a lot about human society. So, I think 

what he's saying is before we worry too much about the artificial intelligence, we need 

to think what are the real values we have in human society. What are the things that 

make life worth living? What are the types of friendship and relationships that give us 

value and worth in our lives, and how do we promote those values. In an interesting 

interview he did say that his worry is not so much about artificial intelligence taking 

over but somehow that humans would become robotic, that humans lose their capacity 

to be truly human. One of the issues that has emerged, also UNESCO has raised the 

issue that if children are raised dealing with artificial intelligences which are there to 

answer their whims, to respond to their every need, to give them questions, can it 

condition how they think about relationality? But the other is there to be of service to 

me to do my will and loses their own autonomy, and that those attitudes become 

ingrained in human persons and they bring them in their bearings with other human 

beings. 

  



Transhumanism: Will The Singularity rescue us from death? 

Spoiler alert: Everyone dies. 
Adam FrankDecember 2, 2021, https://bigthink.com 

What are we to do about Death? To live is to live in its shadow. Death haunts us and 

shapes much of our culture, especially religion. Each one of us knows that we will die, 

but we spend most of our lives happily ignoring that fact. Last week, I came across a 

Jack London quote that really forced me back on my heels in relationship to this 

overwhelming question. Today, I want to reflect a bit on it, especially in light of what’s 

called transhumanism and its attempt to “conquer death.” 

Carpe diem 

Here’s the quote: 

“The proper function of man is to live, not to exist. I shall not waste my days in trying 

to prolong them. I shall use my time.” 

Jack London 

So, what does this have to do with transhumanism? As a general definition, 
transhumanism is “the belief or theory that the human race can evolve beyond its 

current physical and mental limitations, especially by means of science and 

technology.” The ultimate limit for human beings is, of course, death. Many 

transhumanists hope to use science to escape death. That is why some folks plan to 

freeze their corpses in the hope of being revived later when technology progresses.  

The ultimate hope rests in “The Singularity,” when the capacity of computers 

accelerates exponentially, leading to general artificial intelligence. As part of this 

machine awakening, there also will come the possibility of uploading your 

consciousness into silicon, guaranteeing a kind of immortality (as long as there are 

machines to store and process your “connectome”). 



Personally, I find the goals of the transhumanists to be both tragically misguided 

and dangerously wrong-headed (in the most literal sense of the word). The misguided 

part is beautifully summed up in the London quote. How can there be life without 

death? How can our time have any meaning without its terminus? To borrow a page 

from the Buddhists (and lots of other spiritual traditions), death isn’t just “out there” 

somewhere. Every moment is an arising and a falling. Every instant is a birth followed 

by a death. To miss this point is to miss what makes living so poignant and so ripe 

with purpose and potential.  

Yeah, death is scary and freaky, but on the other hand, I have no direct idea of what 

it actually involves (having never been dead myself). Given that reality, my job is to 

live this life as completely as possible. You can engage fully in its richness, its 

sorrows, and its beauty, or you can miss it by worrying about when or how this aspect 

of being ends.  

Transhumanism is religion 

From this perspective, the transhumanist desire to “conquer” death sounds like the 
worst forms of religious zeal. Both science and spiritual practice are supposed to help 

us look directly into the truth of life, the Universe, and Everything. Death, whatever it 

means, is part of all three. To spend effort thinking otherwise is to, quite sadly, miss 

the point profoundly. 

Even more important, however, is the wrong-headedness of the transhuman 

conception of what it means to be human. Their idea is that it’s literally all in the head. 

Your life, in the transhumanist conception, is reducible to the computations happening 

in your brain. The totality of your experience — its vibrancy and immediacy and the 

strange inescapable luminosity of its presence — is all just meat computing. And if 

that’s the case, who needs the meat? Let’s just swap out the neurons for silicon chips, 

and it will all be the same. Heck, it will be better, and it gets to go on forever and ever. 

There are so many assumptions and metaphysical beliefs wrapped in these ideas, 

that it is hard to know where to begin. The most important, however, is that reduction 



of life to meat computing. It is really nothing more than an unjustified hope. It is an 

infatuation with a technology that happens to define technology’s frontier right now. 

But after more than half a century of research in AI, there is no evidence that you will 

be able to upload yourself into a machine. This is not to say that there cannot be brain-

machine interfaces that extend the ability to do simple tasks. But just as we keep 

failing to build a “general AI”, we will not replace the holism of the “life-world” in silicon.  

While I am all in favor of extending the years we get to live a bit (if those years are 

truly lived), the idea of “conquering death” with machines sounds more like a 

nightmare than a dream. So, let’s not waste our days trying simply to prolong them, 

but instead embrace this day and all the adventures in learning, compassion, and 

experience it promises. 



Pentagon is researching gene editing, Internet of Bodies & AI to enhance human 
performance: RAND 
https://sociable.co, by Tim Hinchliffe 

 

A new superhuman era of transhumanism: US Defense & Intelligence communities 

may forever alter what it means to be human: perspective 

The Pentagon is investigating how to fundamentally alter what it means to be human, 
funding research into creating super humans that are smarter, faster, and stronger 

through human performance enhancement. 

The US Defense and Intelligence communities are on the cusp of ushering in a new 

era of transhumanism by funding research into gene editing, artificial intelligence, and 

the Internet of Bodies (IoB) to enhance human performance. 

“In the coming decades AI and biotechnology will give us godlike abilities to re-

engineer life and even to create completely new life forms” — Yuval Harari 

If successful, these “people” would have the potential to never tire and think 
smarter, move faster, jump higher, see farther, hear better, hit harder, live 
longer, adapt stronger, and calculate quicker than any other human being on 

the planet. 

A Pentagon-sponsored RAND report published today outlines the technological 

potentials of this controversial transhumanist research, which includes potentially 

“adding reptilian genes that provide the ability to see in infrared,” and “making 

humans stronger, more intelligent, or more adapted to extreme environments.” 

According to the RAND report, “Technological Approaches to Human 
Performance Enhancement,” modalities for human performance enhancement 

(HPE) can be grouped into three principal categories: 

 



1. Gene editing 

2. Applications of artificial intelligence (AI) 
3. Networked technologies that are wearable or even implantable (the so-

called Internet of Bodies [IoB]) 

For the US Defense and Intelligence communities, human performance enhancement 

offers “the potential to increase strength, speed, endurance, intelligence, and 

tolerance of extreme environments and to reduce sleep needs and reaction times—

could aid in the development of better operators.” 

The report adds that in the next few years, “HPE could help military service and 

intelligence analysts through the use of multiple techniques to connect technology to 

human beings.” 

If successful, humanity as we know it may split into an entirely new species, where 

those not genetically edited or technologically altered could never compete with those 

who were. 

Worse than being serfs, those not able to keep up in this brave new transhumanistic 

world would be rendered irrelevant, redundant, useless — unnecessary even for 

manual labor. 

Here’s how the US government is forever altering the course of what it means to be 

human through gene editing, AI, and the Internet of Bodies. 

Gene editing for human performance enhancement 

An ethical minefield, gene editing is now going beyond treating diseases and into the 
realm of human performance enhancement that is changing the definition of what it 

means to be human. 

Genetic editing, according to the RAND report, has the potential to: 



1. Make humans stronger, more intelligent, or more adapted to extreme 
environments 

2. Provide new capabilities (such as infrared vision)—applications with 
potential implications for military and intelligence operations 

What’s to become of the soldiers and government agents that have been genetically 

edited with superhuman powers once their service has ended? 

What advantages or disadvantages would people with godlike abilities have 

compared to the rest of humanity? 

Examples of gene editing applications given in the report include: 

• Adding reptilian genes that provide the ability to see in infrared 

• Fostering specific physical attributes (e.g., ability to cope with low oxygen 
levels) that could aid warfighters 

• Increasing muscle mass in disease-free humans 

• Increasing an average runner’s endurance to the level of an elite 
marathoner 

• For space travel and living on other planets: Adding genes from 
Deinococcus radiodurans, a bacterium that can survive in high levels of 
radiation, and adding genes from a variety of organisms to enable humans 
to synthesize all 20 amino acids (humans normally synthesize only 11 and 
extract the remaining nine from food) 

What would happen if the elites ever used their influence and power to enrich 

themselves through genetic editing? 

In the survival of the fittest, Homo sapiens, as we know ourselves, would become 

irrelevant in a future of genetically engineered humans. 

The next HPE modality in the RAND report has to do with merging humans with 

artificial intelligence to create AI-human hybrids, or cyborgs. 



Creating AI-human cyborgs to enhance human performance 

Merging humans with AI is about speeding up the decision making process, hands-

free device control, improved communications, and precision medicine. 

According to the report, the pattern recognition and data-processing power of AI lends 

two potential advantages: 

1. First, the speed of data acquisition and processing would allow for real-
time feedback, such as transcranial stimulation, to improve real-time 
human response and decision making 

2. Second, AI can be used to individualize treatment that is generally 
believed to affect performance positively, analogous to precision 
(personalized) medicine; personalization could be used with any 
performance enhancement modality 

If successful, HPE-AI could substantially reduce the time required to process data and 

respond to situations, as well as “improve decision making through cognitive 

prostheses” — brain-computer interfaces (BCI). 

The primary application researched for BCIs, according to the report, is 

“neuroprosthetics (i.e., bypassing the nervous system for the purpose of controlling 

external apparatuses, such as mechanical limbs or cochlear implants).” 

Some potential applications of HPE-AI listed in the report include: 

• Substantially reducing the time required to process data and respond to 
situations 

• Allowing for human-system teaming (not only through better system 
design but through implantable brain-computer interfaces) 

• Enabling complex, real-time, hands-free control of devices or robots  



Concerning the seemingly telepathic nature of BCIs, the report adds, “Humans can be 

trained to control all sorts of external devices, such as movement of a computer 

mouse, robotic arms, and drones.” 

On the last day of the World Economic Forum meeting in 2020, a discussion about 

“When Humans Become Cyborgs” attempted to tackle some of the very large ethical 

questions surrounding bodily integrity and digital ownership of cyborgs. 

Ilina Singh, professor of neuroscience and society at Oxford, told the Davos 

crowd that one of the major concerns from military officers was a sense of ownership 

and bodily integrity. 

Military officers were concerned over many issues, such as: 

• Do I own my own implant? 

• Does my implant become part of me? 

• What happens when I leave the military? 

• Who pays for my implant? 

• Does my implant get removed? 

• Do I get to keep my implant for life? 

• Does my implant get upgraded? Who pays for that? 

In the same discussion, National Academy of Medicine president Victor Dzau told the 

Davos elites that using brain-computer interfaces to augment humans beyond their 

natural capabilities was crossing the ethical line. 

“I think you’re in pretty safe ground when you use these technologies for the purpose 

of curing disease, treating disease, or at least addressing impairment,” he said, 

adding, “I do think you start crossing the line when you think about 

enhancement and augmentation.” 

The next modality for HPE is the Internet of Bodies, which overlaps with HPE-AI with 

respect to brain-computer interfaces. 



Enhancing human performance with the Internet of Bodies 

The Internet of Bodies is an ecosystem of wearable, attachable, implantable, or 

consumable devices that connect the human body to the internet, much like the 

Internet of Things (IoT), but for people. 

Internet of Bodies Examples, RAND Corporation, 2020 

RAND argues that perhaps “the most advanced and invasive IoB technology under 

development is the BCI, which can both read and write to the brain. DARPA and 
commercial technology developers (such as Neuralink and Facebook) are 

working in this field.” 

An IoB device is defined as a device that: 

• Contains software or computing capabilities 

• Can communicate with an internet-connected device or network 

• Satisfies one or both of the following: 

o Collects person-generated health or biometric data 

o Can alter the human body’s function, which refers to an augmentation 

or modification of how the user’s body performs, such as a change in 
cognitive enhancement and memory improvement provided by a 
brain-computer interface, or the ability to record whatever the user 

sees through an intraocular lens with a camera 

According to the report, “A body-connected device is one whose usage and function 

requires either biofluids or physical contact with the body (e.g., is worn, ingested, 

implanted, or otherwise attached to or embedded in the body, temporarily or 

permanently).”  

From a military and intelligence perspective, the IoB can be used for: 



• Remote assassination of high-ranking individuals through IoB devices 
(i.e. targeting someone’s pacemaker) 

• Making multitasking easier, enhancing cognition, or improving memory 
via BCI 

• Providing new channels of communication and the next generation of 
peer-to-peer networking 

• Human-swarm interfaces to enable users to monitor and direct potentially 
hundreds of unmanned platforms simultaneously in real time 

According to a different RAND report from 2020, the IoB “might trigger breakthroughs 

in medical knowledge […] Or it might enable a surveillance state of unprecedented 

intrusion and consequence.” 

Additionally, “Increased IoB adoption might also increase global geopolitical risks, 

because surveillance states can use IoB data to enforce authoritarian regimes.” 

Internet of Bodies Risks, RAND Corporation, 2020 

If state-sponsored hackers or criminal organizations were to gain access to a medical 

device used by a high-profile target, the hackers could simply switch it off and 

assassinate their target. 

As Richard Staynings, Chief Security Strategist at Cylera, once told The 

Sociable, “You no longer need to be MI6 and issued a Walther PPK in order to 

assassinate someone; you just need to gain access to the medical devices that are 

keeping that individual alive.” 

“Our intelligent design is going to be the new driving force of the evolution of life” — 

Yuval Harari 

The Internet of Bodies is unlocking the potential for enhancing memory, cognitive 

functions, and telepathic-like abilities. 



After the genetic editing and the technological manipulation, will we still be able to call 

ourselves human? 

How much of our humanity will be left after the synthetic overwrites the organic? 

What is to become of humanity? 

What will it mean to be human in the coming decades? 

Will there be pushback to the transhumanist agenda, or will the so-called fourth 

industrial revolution inevitably lead to the fusion of our physical, biological, and digital 

identities as World Economic Forum (WEF) Founder Klaus Schwab has so fervently 

insisted? 

“Governments, corporations, and armies are likely to use technology to enhance 

human skills that they need like intelligence and discipline while neglecting other 

human skills like compassion, artistic sensitivity, and spirituality” — Yuval Harari 

Speaking at several WEF meetings in Davos over the years, historian Yuval Harari 

has predicted that, “In the coming decades AI and biotechnology will give us godlike 

abilities to re-engineer life and even to create completely new life forms.” 

“The result [of human enhancement] might be a race of humans who are very 

intelligent and very disciplined, but lack compassion, lack artistic sensitivity, and lack 

spiritual depth” — Yuval Harari 

The historian has also postulated that a new era of inorganic life shaped by intelligent 

design is about to begin. 

“After four billion years of organic life shaped by natural selection we are about to 

enter a new era of inorganic life shaped by intelligent design,” he said, adding, 

“Our intelligent design is going to be the new driving force of the evolution of life.” 



“Governments, corporations, and armies are likely to use technology to enhance 

human skills that they need like intelligence and discipline while neglecting other 

human skills like compassion, artistic sensitivity, and spirituality,” he added. 

“The result, according to Harari, “might be a race of humans who are very intelligent 

and very disciplined, but lack compassion, lack artistic sensitivity, and lack spiritual 

depth.” 

“Humanity will split, not into classes, it will split into different species” — Yuval Harari 

In 2018, Harari postulated that the earth could one day be “dominated by entities that 

are more different than us than we are different from Neanderthals or from 

chimpanzees.” 

“If too much of the data becomes concentrated in too few hands, humanity will split, 

not into classes, it will split into different species,” he added. 

Genetic engineering, artificial intelligence, and the Internet of Bodies in the service of 

human performance enhancement may forever change human beings as a species. 

As you stand at the precipice of this post-human world: 

• What could be lost, and what could be gained? 

• Who would benefit, and who would be made irrelevant? 

• Who are you now, and what may you become? 

• What are you made of? 

• And who do you really think you are? 

If and when the time comes to accept or refuse the enhancement, which will you 

choose? 



Meet the robot that can write poetry and create artworks 
By Hannah Ryan, CNN,  November 27, 2021 

 

When people think of artificial intelligence, the images that often come to mind are of 

the sinister robots that populate the worlds of "The Terminator," "i, Robot," 

"Westworld," and "Blade Runner." For many years, fiction has told us that AI is often 

used for evil rather than for good. 

But what we may not usually associate with AI is art and poetry -- yet that's exactly 

what Ai-Da, a highly realistic robot invented by Aidan Meller in Oxford, central 

England, spends her time creating. Ai-Da is the world's first ultra-realistic humanoid 

robot artist, and on Friday she gave a public performance of poetry that she wrote 

using her algorithms in celebration of the great Italian poet Dante.  

The recital took place at the University of Oxford's renowned Ashmolean Museum as 

part of an exhibition marking the 700th anniversary of Dante's death. Ai-Da's poem 

was produced as a response to the poet's epic "Divine Comedy" -- which Ai-Da 

consumed in its entirety, allowing her to then use her algorithms to take inspiration 

from Dante's speech patterns, and by using her own data bank of words, create her 

own work.  

Ai-Da's poem was described was "deeply emotive" by Meller and includes the 

following verse: 

"We looked up from our verses like blindfolded captives,  

Sent out to seek the light; but it never came 

A needle and thread would be necessary 

For the completion of the picture.  

To view the poor creatures, who were in misery,  

That of a hawk, eyes sewn shut." 

Meller said that Ai-Da's ability to imitate human writing is "so great, if you read it you 

wouldn't know that it wasn't written by a human" and told CNN that when Ai-Da was 

reading her poem on Friday evening, "it was easy to forget that you're not dealing with 

a human being." 



"The Ai-Da project was developed to address the debate over the ethics of further 

developing AI to imitate humans and human behavior," Meller told CNN. "It's finally 

dawning on us all that technology is having a major impact on all aspects of life and 

we're seeking to understand just how much this technology can do and what it can 

teach us about ourselves." 

Meller said one key thing he and the team that work with Ai-Da have learned while 

developing her is that the project hasn't taught them how "human she is -- but it's 

shown us how robotic we are as humans." 

As Ai-Da has learned how to imitate humans based on our behavior, Meller says the 

project has shown just how habitual human beings are and how we tend to repeat 

actions, words, and patterns of behavior -- suggesting that it is we, in fact, who are 

robotic. 

"Through Ai-Da and through the use of AI, we can learn more about ourselves than 

ever before -- Ai-Da allows us to gain a new insight into our own patterns and our own 

habits, as we see her imitate them right in front of us," Meller told CNN. 

Not only can Ai-Da read and write poetry -- she is also capable of creating artworks, 

too, and made one for the Dante exhibition titled "Eyes Wide Shut" which was crafted 

in response to an incident in Egypt in October, when Egyptian security forces detained 

Ai-Da and wanted to remove the cameras in her eyes due to concerns over 

surveillance and security.  

"The incident showed just how much nervousness there is in the world around 

technology and its advancements," Meller said. 

Meller is aware, too, of the concerns over the increasingly advanced development of 

artificial intelligence and the potential for using algorithms to manipulate populations 

but he said that "technology on its own is benign -- it's those that control it whose 

intentions could be morally and ethically questionable." 

According to Meller, when it comes to worries about where the future of AI will take 

us, "the biggest fear we should have should be of ourselves and the human capability 

to use technology to oppress, not of the AI itself." 

Meller thinks that Ai-Da can be a pioneer in the world of AI and that what she produces 

-- whether it's poetry, artworks or something else -- will push the boundaries of what 



can be achieved in technology and will allow us to learn more about ourselves than 

ever before, all through the eyes of a robot. 

  



Characters for good, created by artificial intelligence 

By Becky Ham, https://www.media.mit.edu 

As it becomes easier to create hyper-realistic digital characters using artificial 

intelligence, much of the conversation around these tools has centered on misleading 

and potentially dangerous deepfake content. But the technology can also be used for 

positive purposes — to revive Albert Einstein to teach a physics class, talk through a 

career change with your older self, or anonymize people while preserving facial 

communication. 

To encourage the technology’s positive possibilities, MIT Media Lab researchers and 

their collaborators at the University of California at Santa Barbara and Osaka 

University have compiled an open-source, easy-to-use character generation pipeline 

that combines AI models for facial gestures, voice, and motion and can be used to 

create a variety of audio and video outputs.  

The pipeline also marks the resulting output with a traceable, as well as human-

readable, watermark to distinguish it from authentic video content and to show how it 

was generated — an addition to help prevent its malicious use. 

By making this pipeline easily available, the researchers hope to inspire teachers, 

students, and health-care workers to explore how such tools can help them in their 

respective fields. If more students, educators, health-care workers, and therapists 

have a chance to build and use these characters, the results could improve health and 

well-being and contribute to personalized education, the researchers write in Nature 

Machine Intelligence. 

“It will be a strange world indeed when AIs and humans begin to share identities. This 

paper does an incredible job of thought leadership, mapping out the space of what is 

possible with AI-generated characters in domains ranging from education to health to 

close relationships, while giving a tangible roadmap on how to avoid the ethical 

challenges around privacy and misrepresentation,” says Jeremy Bailenson, founding 



director of the Stanford Virtual Human Interaction Lab, who was not associated with 

the study. 

Although the world mostly knows the technology from deepfakes, “we see its potential 

as a tool for creative expression,” says the paper’s first author Pat Pataranutaporn, a 

PhD student in professor of media technology Pattie Maes’ Fluid Interfaces research 

group.   

Other authors on the paper include Maes; Fluid Interfaces master’s student Valdemar 

Danry and PhD student Joanne Leong; Media Lab Research Scientist Dan Novy; 

Osaka University Assistant Professor Parinya Punpongsanon; and University of 

California at Santa Barbara Assistant Professor Misha Sra. 

Deeper truths and deeper learning 

Generative adversarial networks, or GANs, a combination of two neural networks that 

compete against each other, have made it easier to create photorealistic images, 

clone voices, and animate faces. Pataranutaporn, with Danry, first explored its 

possibilities in a project called Machinoia, where he generated multiple alternative 

representations of himself — as a child, as an old man, as female — to have a self-

dialogue of life choices from different perspectives. The unusual deepfaking 

experience made him aware of his “journey as a person,” he says. “It was deep truth 

— to uncover something about yourself you’ve never thought of before, using your 

own data on your own self.” 

Self-exploration is only one of the positive applications of AI-generated characters, 

the researchers say. Experiments show, for instance, that these characters can make 

students more enthusiastic about learning and improve cognitive task 

performance. The technology offers a way for instruction to be “personalized to your 

interest, your idols, your context, and can be changed over time,” Pataranutaporn 

explains, as a complement to traditional instruction. 



For instance, the MIT researchers used their pipeline to create a synthetic version of 

Johann Sebastian Bach, which had a live conversation with renowned cellist Yo Yo 

Ma in Media Lab Professor Tod Machover’s musical interfaces class — to the delight 

of both the students and Ma. 

Other applications might include characters who help deliver therapy, to alleviate a 

growing shortage of mental health professionals and reach the estimated 44 

percent of Americans with mental health issues who never receive counseling, or AI-

generated content that delivers exposure therapy to people with social anxiety. In a 

related use case, the technology can be used to anonymize faces in video while 

preserving facial expressions and emotions, which may be useful for sessions where 

people want to share personally sensitive information such as health and trauma 

experiences, or for whistleblowers and witness accounts. 

But there are also more artistic and playful use cases. In this fall’s Experiments in 

Deepfakes class, led by Maes and research affiliate Roy Shilkrot, students used the 

technology to animate the figures in a historical Chinese painting and to create a 

dating “breakup simulator,” among other projects. 

Legal and ethical challenges 

Many of the applications of AI-generated characters raise legal and ethical issues that 

must be discussed as the technology evolves, the researchers note in their paper. For 

instance, how will we decide who has the right to digitally recreate a historical 

character? Who is legally liable if an AI clone of a famous person promotes harmful 

behavior online? And is there any danger that we will prefer interacting with synthetic 

characters over humans? 

“One of our goals with this research is to raise awareness about what is possible, ask 

questions and start public conversations about how this technology can be used 

ethically for societal benefit. What technical, legal, policy and educational actions can 

we take to promote positive use cases while reducing the possibility for harm?” states 

Maes. 



By sharing the technology widely, while clearly labeling it as synthesized, 

Pataranutaporn says, “we hope to stimulate more creative and positive use cases, 

while also educating people about the technology’s potential benefits and harms.” 

  



 
Artificial Intelligence: AI technology can accurately predict who will develop 
dementia within two years, says study 

https://news.sky.com/story/artificial-intelligence-ai-technology-can-accurately-

predict-who-will-develop-dementia-within-two-years-says-study-12497539 

New dementia cases could be predicted with up to 92% accuracy, far better than two 

existing alternative research methods, according to researchers. 

Artificial Intelligence (AI) can predict with up to 92% accuracy if a person will develop 

dementia within two years and can also cut the number of people wrongly diagnosed, 

according to a new study. 

The AI technique called machine learning works by spotting hidden patterns in data 

and learning who is most at risk. 

Dementia is a syndrome (a group of related symptoms) associated with an ongoing 

decline of brain functioning. 

Symptoms may include problems with memory loss, thinking speed, mental 

sharpness and quickness, language, such as using words incorrectly, or trouble 

speaking, understanding, judgement, mood, movement, and difficulties doing daily 

activities. 

Researchers from the University of Exeter looked at data over a 10-year period from 

15,300 patients who attended a network of 30 memory clinics in the US. 

The attendees did not have dementia at the start of the study, though many were 

experiencing problems with memory or other brain functions. 

Between 2005 and 2015, one in 10 attendees (1,568) received a new diagnosis 

of dementia within two years of their visit. 



More on Artificial Intelligence 

Related Topics: 

The machine learning algorithm predicted new dementia cases with up to 92% 

accuracy, significantly more precise than two existing alternative research methods, 

the team found. 

Dementia misdiagnoses 

The researchers also found for the first time that around 8% (130) of the dementia 

diagnoses appeared to be made in error, as the diagnosis was later reversed. 

Machine-learning models accurately identified more than 80% of these inconsistent 

diagnoses, according to the study, published in JAMA Network Open. 

AI can not only accurately predict who will be diagnosed with dementia, but has the 

potential to improve the accuracy of the diagnoses, the research suggests. 

There are over 55 million people worldwide living with dementia in 2020, according to 

Alzheimer's Disease International. 

And the organisation believes this number will almost double every 20 years, reaching 

78 million in 2030 and 139 million in 2050. 

Machine learning uses patient information routinely available in the clinics, such as 

memory and brain function, performance on cognitive tests and specific lifestyle 

factors. 

Professor David Llewellyn, an Alan Turing fellow based at the University of Exeter, 

said: "We're now able to teach computers to accurately predict who will go on to 

develop dementia within two years. 

"We're also excited to learn that our machine-learning approach was able to identify 

patients who may have been misdiagnosed. 



"This has the potential to reduce the guesswork in clinical practice and significantly 

improve the diagnostic pathway, helping families access the support they need as 

swiftly and as accurately as possible." 

The future of diagnosing dementia 

Researchers hope to continue their research to understand the practical use of AI 

technology within clinics. 

"Artificial intelligence has huge potential for improving early detection of the diseases," 

said Dr Rosa Sancho, head of research at Alzheimer's Research UK. 

"[This] could revolutionise the diagnosis process for people concerned about 

themselves or a loved one showing symptoms," she added. 

  



AI Just Designed The World’s First Living Robot That Can Make Babies 

Andrea Morris, November 29, 2021 

 

https://www.forbes.com/sites/andreamorris/2021/11/29/ai-just-designed-the-worlds-

first-robot-organism-that-can-make-babies/?sh=4d4a47216345 

Xenobots are the world’s first AI-designed biological robots that can self-repair and 

self-replicate. 

The year was 1948 when Hungarian-American mathematician John von Neumann 

proposed the idea of an autonomous robot capable of using raw materials to 

reproduce itself. Today, Neumann’s vision is finally realized with one major twist: the 

self-replicating robot isn’t made of aluminum, plastics, spur gears or sprockets. The 

parent robot and its babies, a new lineage of organism called Xenobots, are entirely 

biological. “It was exciting to see that we could [make] this Von Neumann machine, 

but using cells instead of robot parts,” says co-author Sam Kriegman, computer 

scientist at the Wyss Institute at Harvard and co-author of the Xenobots paper 

published today in PNAS. 

“People have philosophized about this forever,” says Joshua Bongard, senior author 

and computer scientist at the University of Vermont. “But now you can actually do 

experiments to create biological machines, or machines that make biology, which in 

turn make machines.”  

It’s okay to be confused. The researchers liberally refer to Xenobots as “machines” 

even though Xenobots don’t contain a single mechanical component. Science may be 

moving faster than our framework for talking and even thinking about this new 

category of machine life. “I think it challenges us to see that there may not be a clear 

dividing line between machine and organism,” says Bongard. 

Artificial Intelligence 



The self-replicating Xenobot was first “conceived” by an artificial intelligence (AI) 

program working on UVM's supercomputer. The AI ran an evolutionary algorithm 

capable of testing billions of biological body shapes in a simulation. The goal was to 

discover which configuration of cells is capable of self-replication. The AI rendered a 

winning design: a cluster of cells shaped like Pac-Man from the 1980s arcade game. 

Biologist Douglas Blackiston took the AI’s blueprint and used microcautery electrodes 

and surgical forceps to hand-sculpt the Xenobots, creatures made up of clusters of 

4,000-5,000 frog cells swimming in a petri dish. Random frog cells added to the dish 

give the parent Xenobots raw material to make babies inside their Pac-Man-shaped 

mouths. The Xenobabies grow into parent Xenobots. By adding frog cells, self-

replication continues generation after generation. 

Biological Intelligence 

Sculpting a bespoke shape out of stem cells is the “programming” that instructs cell 

clusters to develop a certain way. Shaping a cluster of frog cells in this specific 

configuration programs them to become a new self-replicating life form. “This is an AI 

designing life, or designing a robot, whatever you want to call it,” says Blackiston. 

“These are things that are not under the purview of [natural] selection.”  

New Definitions For Intelligence 

Robots made of traditional robot parts that perform quite well in controlled 

environments often fail in the real world. “Once you move through the world, it's 

unpredictable, things are messy,” says Kriegman, who was delighted by the possibility 

of using robotics materials that have biological intelligence built in. “Doug came up 

with the notion of building robots out of biological stuff,” says Kriegman. “You get this 

intelligence for free. And we were off to the races.” 

  



Robots with Artificial Intelligence to Reconstruct Pompeii Frescoes 

December 11, 2021, https://greekreporter.com 

A robot fitted with artificial intelligence will be used to restore the stunning frescoes 

damaged in Pompeii nearly 2,000 years ago when Mt. Vesuvius erupted, leaving the 

ancient city blanketed in volcanic ash. 

After the volcano erupted, lava coursed down to the land below and hot ash covered 

the entire city, which was home to around 13,000 people, preserving not only the 

bodies of the residents, but also their possessions and homes, and even their food. 

The site, which was first excavated in the eighteenth century under the order of King 

Charles III of Spain, has provided scientists and archaeologists a rare peek into the 

daily life of the ancient Romans. 

Pompeii provides view into ancient Roman life 

The ancient city, located near Naples, has been the source of essential information 

regarding daily life in the Roman Empire in that period, as the city remained 

extraordinarily well preserved after it was covered in ash from the volcano that erupted 

in 79 AD. 

While archaeologists have uncovered a wealth of well-preserved artifacts from the 

site, they have also found countless objects that have been damaged, such as 

priceless frescoes. 

Archaeologists have uncovered innumerable damaged fragments of frescoes from the 

site, and until recently, they have been unsure as to what to do with them. 

Elena Gravina, a conservator at Pompeii, told the BBC that “I think here we (have) 

10,000 pieces of fragments…This is only a little part. In other storerooms, we have 

more and more in boxes.” 



Scientists from the Italian Institute of Technology (IIT) have now provided a solution 

to that problem in the form of robots fitted with artificial intelligence, which will conduct 

the painstaking reconstruction of the frescoes. 

Robots will use AI to reconstruct Pompeii frescoes 

The robots, called RePAIR, will use artificial intelligence to sift through the fresco 

pieces and attempt to put them back together, which will help archaeologists 

tremendously in their reconstruction work. 

Computer scientist and head of the development team for the robot’s AI, Marcello 

Pelillo, expressed how beneficial the robot would be for experts in their task to 

reconstruct the frescoes to The Times, saying: 

“When there are hundreds of pieces, these frescoes can be put back together 

manually, but Pompeii has a collection of thousands and that needs technology.” 

Arianna Traviglia, Director of the Center for Cultural Heritage and Technology for IIT, 

spoke to Scientific American about the project, stating: 

“The idea is to work towards automating as much as possible this quite time-

consuming and also boring activity of digitizing cultural heritage.” 

The robot will first work on part of the frescoes in the Schola Armaturarum, once home 

to gladiator battles, which was located on the main street of the ancient city. 

If successful, the robot will then go on to reconstruct fragments of frescoes from other 

buildings in the city, including the Casa dei Pittori al Lavoro (“House of the Painters at 

Work”) and Insula dei Casti Amanti (“Insula of the Chaste Lovers”). 

“Insulas” were a bit like ancient roman apartment buildings, which housed multiple 

residences along with businesses and barns. They have often been compared to 

tenements. 



Amazingly, according to the Scientific American, painters were in the very process of 

applying the frescoes to the walls of the two buildings when the volcano erupted. 

Pompeii robots could be extremely useful in archaeology 

Scientists have not yet finalized the robot’s design, but they may give it soft arms to 
avoid damaging the brittle fresco fragments while it scans a database for potential 

matches and then pieces them together. 

If the robot is deemed a success, the innovative technology would be extremely useful 

in many areas of archaeology, as described by Gabriel Zuchtriegel, director of the 

Archaeological Park of Pompeii, to the BBC. 

“If this works, I think it will have a huge potential in future projects, both in Pompeii 

and elsewhere, for not only wall paintings and pottery fragments, which is the majority 

of finds during most excavations,” he stated. 

 

  



The AI software that could turn you in to a music star 
BBC, January 10, 2022, by Padraig Belton 

 

If you have ever dreamed of earning money from a stellar music career but were 

concerned you had little talent, don't let that put you off - a man called Alex Mitchell 

might be able to help. 

Mr Mitchell is the founder and boss of a website and app called Boomy, which helps 

its users create their own songs using artificial intelligence (AI) software that does 

most of the heavy lifting. 

You choose from a number of genres, click on "create song", and the AI will compose 

one for you in less than 30 seconds. It swiftly picks the track's key, chords and melody. 

And from there you can then finesse your song. 

You can do things such as add or strip-out instruments, change the tempo, adjust the 

volumes, add echoes, make everything sound brighter or softer, and lay down some 

vocals. 

California-based, Boomy, was launched at the end of 2018, and claims its users 

around the world have now created almost five million songs. 

The Boomy website and app even allows people to submit their tracks to be listed on 

Spotify and other music streaming sites, and to earn money every time they get 

played. 

While Boomy owns the copyright to each recording, and receives the funds in the first 

instance, the company says it passes on 80% of the streaming royalties to the person 

who created the song. 

Mr Mitchell adds that more than 10,000 of its users have published over 100,000 

songs in total on various streaming services. 

"Eighty-five per cent of our users have never made music before," Mr Mitchell tells the 

BBC. "And now we've got people who were paying their rent, and augmenting their 

income, with $100 (£74) or $200 a month from Boomy during Covid." 

But, how good are these Boomy created songs? It has to be said that they do sound 

very computer generated. You wouldn't mistake them for a group of people making 

music using real instruments. 



However, using AI to help compose music isn't exactly new: US classical composer, 

David Cope, developed such a software system back in the 1980s, following some 

episodes of writer's block. 

One day he set it up to write compositions similar to those by Johann Sebastian Bach. 

Mr Cope then popped out for a sandwich, and returned to find that the computer had 

composed 5,000 Bach-inspired chorales. These were later released on an album 

called Bach by Design. 

More recently, in 2019, Berlin-based US electronic music composer, Holly Herndon, 

made an album called Proto in collaboration with an AI system called Spawn that she 

had co-created. Ms Herndon is an expert in this field, and has a doctorate in music 

and computing from Stanford University in the US. 

Mr Mitchell says that what has changed in recent years is that technological 

advancements in AI have meant song-writing software has become much cheaper. 

So much so that Boomy is able to offer its basic membership package for free. Other 

AI song creator apps, such as Audoir's SAM, and Melobytes, are also free to use. 

While AI composition inevitably grabs the headlines because of its novelty, new tech 

is continuing to change many other aspects of the wider music industry. 

When the City and County of San Francisco imposed strict lockdowns back in 2020, 

Matthew Shilvock says that keeping an opera company going proved "extremely 

challenging". 

He is general director of the San Francisco Opera, and it could no longer have "two 

singers, or even a singer and pianist, in the same room". 

But when he tried running rehearsals with his performers online, "traditional video 

conference platforms didn't work", because of the latency, or delays in the audio and 

video. They were out of sync. 

So, Mr Shilvock turned to a platform called Aloha that has been developed by Swedish 

music tech start-up Elk. It uses algorithms to reduce latencies. 

Elk spokesman, Björn Ehler, claims that while video platforms like Zoom, Skype, and 

Google Meet have a latency of "probably 500 to 600 milliseconds", the Swedish firm 

has got this down to just 20. 



Mr Shilvock says that, when working remotely, Aloha has "allowed me to hear a singer 

breathe again". 

He adds that looking to wider tech to help solve problems is only natural for an opera 

house with Silicon Valley on its doorstep. "The energy and the drive to find solutions 

through technology is just so much part of the DNA of this city." 

Meanwhile in Paris, Aurélia Azoulay-Guetta says that, as an amateur classical 

musician, she "realised how painful it is to just carry, store, and travel with a lot of 

physical sheet music for rehearsals, and how much time we waste". 

So she and her fellow co-founder "decided to junk our jobs" and launch a start-up 

called Newzik, which allows music publishers and composers to digitally distribute 

their sheet music to orchestras. 

Ms Azoulay-Guetta says that her solution replaces the stress of musicians having to 

turn physical, paper pages with their hands during performance or rehearsal. Instead, 

they now turn a turn a digital page via a connected pedal. 

And if the arrangement of a concerto or other composition is tweaked - which can be 

done by using an electronic pen on the app screen - this will update on every orchestra 

member's copy of the electronic music sheets. 

Ms Azoulay-Guetta says that this feature particularly helped when concerts finally 

resumed after lockdowns, because orchestras and ensembles faced last minute 

programme changes - for instance, if musicians were absent, self-isolating. 

Other tech firms are focusing on helping musicians more effectively deal with their 

paperwork. One such company is Portuguese start-up Faniak. 

Founder and chief executive, Nuno Moura Santos, describes its app as "like a Google 

Drive on steroids", allowing musicians - who are often freelancers -to more easily do 

their admin all in one place, "so they can spend more time writing and playing music". 

Back at Boomy, Mr Mitchell is himself a classically-trained violinist. He says that the 

firm's users are now popping-up everywhere. 

"We have Uber drivers creating albums and playing them during their drives," he says. 

"And [last year] I woke up to a frantic call from my head of engineers, asking if we 

were under attack. 



"There was tons of traffic from Turkey, and we don't have a Turkish version. It was 

just a YouTuber in Turkey, who did a video about Boomy, and [from that] we have 

tens of thousands of users there." 

  



Why pig-to-human heart transplant is for now only a last resort 
The Guardian, January 11, 2022, by Ian Sample 

 

Analysis: As doctors monitor world’s first human recipient of pig heart, safety and 

ethical concerns remain 

 

The world’s first transplant of a genetically altered pig heart into an ailing human is a 

landmark for medical science, but the operation, and the approach more broadly, raise 

substantial safety and ethical concerns. 

 

Surgeons at the University of Maryland Medical Center spent eight hours on Friday 

evening transplanting the heart from the pig into 57-year-old David Bennett, who had 

been in hospital for more than a month with terminal heart failure. 

 

It was an exceptional procedure. Doctors considered Bennett to be facing near-certain 

death and deemed him too ill to qualify for a routine human heart transplant. As a last 

resort, the medical team sought emergency authorisation from the Food and Drug 

Administration (FDA) to transplant a heart from a genetically altered pig. 

 

The heart came from a the pig created by Revivicor, a spin-out from PPL 

Therapeutics, the UK company that created Dolly the Sheep in 1996. Now under US 

ownership, Revivicor’s pigs are engineered to avoid immune rejection. Among the 

genetic alterations made are tweaks that remove a sugar molecule from the tissues 

that provokes organ rejection. The FDA approved the operation, along with the team’s 

proposal to use an experimental drug to prevent Bennett’s body from rejecting the 

organ. 

 

On Monday, doctors at the hospital said Bennett was awake and breathing on his own, 

but it was too soon to call the operation a success. Doctors are waiting to see how 

Bennett fares in the coming days, weeks and hopefully months. 

 



The prospect of harvesting organs from animals to save human lives has a long and 

chequered history. Advocates see the approach as a way to slash waiting lists for 

desperately ill patients, while animal rights activists see it as dangerous and ethically 

abhorrent. In the 1960s, US doctors transplanted chimp kidneys into more than a 

dozen patients, all but one of whom died within weeks. In the 1980s, a premature baby 

in California received a baboon heart but died three weeks later. 

 

The main risk is immune rejection: even with organs from human donors, recipients 

need constant immunosuppression to prevent their bodies from attacking the 

transplants. While Revivicor’s pig heart is designed to be less prone to immune 

rejection than standard animal organs, it is unclear how well it will be tolerated by the 

body. Because the organ comes from another species, Bennett will need more potent 

immunosuppression than usual, which comes with its own medical risks. 

 

Recent work on such donor animals has focused on pigs because, although they have 

different immune systems to humans, the animals’ organs are very similar. While 

much of the effort has been directed at making pig organs invisible to the human 

immune system, it is far from the only challenge. In the 1990s, scientists all but 

abandoned their work on donor pigs when they realised that retroviruses lurking in the 

animals’ DNA could potentially infect human cells. That raised the worrying prospect 

of transplanted organs spreading infection to the vulnerable patients who received 

them. 

 

Research has been under way to overcome the problem, by taking genome editing to 

another level. After tweaking pig DNA to remove molecules that trigger immune 

rejection, scientists have made precision alterations that remove dozens of 

retroviruses from pig tissues in the hope the organs will be safer when they are 

eventually transplanted. 

 

How well animal organs work will be for clinical trials to decide, rather than one-off 

operations. Many biotech companies are moving cautiously, setting up trials to check 



whether the organs are safe and effective, first in other animals and then in humans. 

For those with failing organs, the hope for now remains with the generosity of human 

donors. 

  



To the moon and beyond: what 2022 holds for space travel 
The Guardian, January 2, 2022, by Robin McKie 

 

This year promises to be an important one for space exploration, with several major 

programmes reaching the launch pad over the next 12 months. The US is to return to 

the moon, undertaking a set of missions intended to establish a lunar colony there in 

a few years. China is expected to complete its Tiangong space station while Europe 

and Russia will attempt to land spacecraft on Mars, having failed at every previous 

attempt. India, South Korea and Japan are also scheduled to put a number of missions 

into space. 

 

Rockets 

 

Particular interest is going to focus on Nasa’s mighty new space launch system (SLS). 

This is the most powerful rocket it has ever designed and has been built to carry 

astronauts to the moon and beyond as part of the agency’s Artemis deep space 

exploration programme. With these missions, Nasa intends to reopen the solar system 

to investigation by humans – rather than robot probes – and regularly carry astronauts 

to the lunar surface. 

 

The programme’s first launch is scheduled for February when an SLS rocket – 

standing more than 300ft high – will carry an unmanned Orion capsule on a trajectory 

that will enter a highly elliptical orbit round the moon. At its closest, the spaceship will 

sweep within 62 miles of the lunar surface before soaring 40,000 miles above it, a 

distance that will take it further from Earth than any spacecraft built for humans has 

ever flown. 

 

Crucially, Orion – designed to carry between four and six astronauts when fully 

operational – will be fitted with a European service module that will provide the 

capsule’s power and propulsion for manoeuvring in orbit. This will give its 

manufacturer – the European Space Agency – the opportunity to become a key 



partner in future Artemis missions. If February’s mission succeeds, a crewed trip 

around the moon will take place in 2024 and this will be followed by a lunar landing in 

2025 – a gap of 53 years since Apollo 17, the last crewed moon mission, touched 

down on the Taurus-Littrow valley in December 1972. 

 

This time the crew will include at least one woman and the mission will mark the 

beginning of a programme aimed at establishing a lunar colony where astronauts 

would work on months-long missions and develop technologies that could be used by 

future colonies on Mars. A prime target for the first lunar outpost is Shackleton crater, 

near the moon’s south pole, which is believed to hold reservoirs of ice. Water will not 

only provide precious sustenance for astronauts, it can be exploited as a source of 

hydrogen and oxygen – by electrolysis – that can be combined as rocket fuel. 

 

The Moon 

 

As part of its preparations to establish a lunar colony, Nasa will also start a massive 

programme of robot missions through the agency’s $2.6bn commercial lunar payload 

services (CLPS) initiative. This will involve sending a flotilla of robot spacecraft to the 

moon, with the first missions beginning this year. Built by private companies with Nasa 

backing, these probes will attempt to map underground water deposits, study the 

moon’s deep interior and release robot rovers to investigate the lunar surface. 

Fledgling space company Astrobotic will send its newly designed Peregrine lander to 

Lacus Mortis – “the lake of death” – a plain of basaltic rock in the north-eastern part 

of the moon. It will carry 11 different payloads of instruments and will be followed by 

another US company, Intuitive Machines, which is sending a spacecraft carrying six 

payloads to Oceanus Procellarum, the Ocean of Storms. 

 

A further 12 CLPS missions are scheduled for the next three years, though head of 

Nasa science, Thomas Zurbuchen, has warned that these privately funded efforts 

each face a high risk of failure. As many as half could go wrong, he said recently. 

 



For good measure, Russia and India are both planning to launch their own lunar 

landers next year, while South Korea is scheduled to place a satellite in moon orbit to 

study its mineral composition. 

 

Mars 

 

The hunt for alien life will take a step further this year with the launch of the joint 

European-Russian ExoMars mission, which will land a robot rover on the Oxia 

Planum, a 125-mile-wide clay-bearing plain in the planet’s northern hemisphere. The 

rover – named after Rosalind Franklin, the British chemist and DNA pioneer – will be 

fitted with a drill capable of probing several feet below the Martian surface, where it is 

hoped primitive lifeforms may survive or at least the remnants of extinct organisms. 

The 660lb rover was built by Airbus Defence and Space, at the company’s UK facility 

in Stevenage. Launch is scheduled for 22 September and touchdown is expected on 

10 June 2023. 

 

Hopes of success for the mission are guarded, however, as neither Russia nor Europe 

has had any luck in landing on Mars. Nineteen Russian and Soviet missions and two 

European bids to land on the red planet have all failed – including Europe’s 

Schiaparelli lander, which was intended to be a trial run for the current ExoMars 

mission but which crashed on the planet in 2016. 

 

Asteroids 

 

Easily the most spectacular mission to the asteroids will be Nasa’s bid to test an anti-

asteroid defence system for Earth. Launched last year, the double asteroid redirection 

test (Dart) spacecraft will crash into the moonlet Dimorphos in September. Hurtling 

into its target at 15,000mph, the 1,340lb probe – the size of a small car – will try to 

change the orbit of Dimorphos, a lump of rock the size of a football stadium, around 

its parent asteroid, Didymos. 

 



If successful, Nasa and other space agencies will be encouraged to follow up the 

mission by developing craft that could deflect a larger asteroid heading towards Earth 

– and so avert an Armageddon-style impact, say astronomers. Should an asteroid the 

size of Dimorphos crash on Earth, it would trigger an explosion equivalent to 400-600 

megatonnes of TNT. “A city like Manhattan would be completely obliterated,” Elena 

Adams, Dart’s systems engineer, told the journal Science. “This is to demonstrate a 

technique to save the world.” 

 

Nasa has plans for several other asteroid missions next year, including the launch of 

the probe Psyche. Scheduled for lift-off in August, the spacecraft will visit an asteroid 

called 16 Psyche that is thought to be the leftover core of a planet. This vast chunk of 

nickel and iron is the remains of a violent collision with another astronomical object 

that stripped off the planet’s outer layers and left its metallic innards exposed. Studying 

16 Psyche will give scientists an unprecedented opportunity to examine a planetary 

core. It will also afford them a chance to explore a new type of world – one that is 

made of metal. 

 

Human spaceflight 

 

Boeing will attempt to get its Starliner crew capsule into orbit so that it can begin to 

ferry astronauts to and from the International Space Station (ISS). A 2019 flight failed 

to reach the station and another attempt last year was called off at the last minute 

when fuel valves failed to open. Boeing now plans to launch a crewless Starliner in 

early 2022, followed by a test flight with astronauts later in the year. The capsule will 

then be used – along with SpaceX’s Crew Dragon spaceship – on a rota to ferry 

astronauts to the ISS. 

 

For its part, China is expected to complete its space station Tiangong – Heavenly 

Palace – after launching the first of its three main modules, Tianhe, in April. Modules 

Mengtian and Wentian will be added this year. China has said it hopes to keep its 

space station – which is considerably smaller than the ISS – inhabited continuously 



by three astronauts for at least a decade. A key task for crewmen will be to service 

the Xuntian space telescope, which will be launched in 2024 and which will orbit in 

formation with the Tiangong station. Fitted with a mirror roughly the same size as the 

Hubble space telescope, Xuntian’s tasks will include investigations of dark matter and 

dark energy as well as galaxy formation and evolution. 

 

Space tourism 

 

Blue Origin (founded by Jeff Bezos) and Virgin Galactic (set up by Richard Branson) 

both succeeded in launching maiden sub-orbital flights last year and both say they 

expect to begin regular missions in 2022, offering groups of tourists a few minutes of 

weightlessness before returning to Earth. 

 

 

 

 

  



Tesla halts use of video games in moving cars amid safety probe 
The Washington Post, December 23, 2021, by Faiz Siddiqui 

 
The move comes after the National Highway Traffic Safety Administration opened a 

probe into the ‘Passenger Play’ feature this week. 

 

SAN FRANCISCO — Tesla will no longer allow drivers and front-seat passengers to 

play video games while its cars are in motion, the company told federal regulators 

after a probe was opened this week. 

“Tesla informed the agency that it is changing the functionality of this feature,” Lucia 

Sanchez, a spokeswoman for the National Highway Traffic Safety Administration, 

said. “In a new software update, ‘Passenger Play’ will now be locked and unusable 

when the vehicle is in motion.” 

Sanchez said Tesla’s move followed the opening of a preliminary evaluation into the 

feature on Tuesday, which allowed drivers and passengers to play solitaire and more 

advanced games while the car was moving by simply agreeing to a prompt that the 

software was for passenger use. 

“The Vehicle Safety Act prohibits manufacturers from selling vehicles with defects 

posing unreasonable risks to safety, including technologies that distract drivers from 

driving safely,” Sanchez said. 

She said the evaluation continues while federal regulators gather additional 

information from Tesla. 

Tesla did not immediately respond to a request for comment from The Washington 

Post. The company in the past has touted potential safety benefits of its advanced 

driver-assistance system, Autopilot, comparing its performance to driving overall. 

But federal regulators worry that in-car distractions paired with systems that introduce 

automation will encourage drivers to take their eyes off the road. And Autopilot’s 

performance is not directly comparable to regular driving because the system consists 

of primarily highway-only features. 

A second system, called Full Self-Driving, is a software beta available to limited group 

of thousands of testers — and is intended to be used on city and residential streets. 



NHTSA opened a probe this summer into Autopilot over crashes involving a dozen 

parked emergency vehicles while the system was activated. The agency also asked 

Tesla and other carmakers, along with manufacturers of self-driving vehicles, to report 

on any crashes involving autonomous and advanced-driver assistance systems within 

a day of learning of the incidents. 

Sanchez said this week that NHTSA had opened its 580,000-vehicle probe into in-car 

gaming because of concerns about driver distraction. 

“NHTSA based its decision on reports that Tesla’s gameplay functionality is visible 

from the driver’s seat and can be enabled while driving the vehicle,” she said, noting 

that “no commercially available motor vehicles today can drive themselves.” 

  



The battle to prevent another Jan. 6 features a new weapon: The algorithm 
The Washington Post, January 6, 2022, by Steven Zeitchik 

 

A year after the attack on the Capitol, data scientists say artificial intelligence can help 

forecast insurrection — with some big concerns 

 

For many Americans who witnessed the attack on the Capitol last Jan. 6, the idea of 

mobs of people storming a bedrock of democracy was unthinkable. 

For the data scientists who watched it unfold, the reaction was a little different: We’ve 

been thinking about this for a long time. 

The sentiment comes from a small group working in a cutting-edge field known as 

unrest prediction. The group takes a promising if fraught approach that applies the 

complex methods of machine-learning to the mysterious roots of political violence. 

Centered since its inception a number of years ago on the developing world, its 

systems since last Jan. 6 are slowly being retooled with a new goal: predicting the 

next Jan. 6. 

“We now have the data — and opportunity — to pursue a very different path than we 

did before,” said Clayton Besaw, who helps run CoupCast, a machine-learning-driven 

program based at the University of Central Florida that predicts the likelihood of coups 

and electoral violence for dozens of countries each month. 

The efforts have acquired new urgency with the recent sounding of alarms in the 

United States. Last month, three retired generals warned in a Washington Post op-ed 

that they saw conditions becoming increasingly susceptible to a military coup after the 

2024 election. Former president Jimmy Carter, writing in the New York Times, sees a 

country that “now teeters on the brink of a widening abyss.” Experts have worried 

about various forms of subversion and violence. 

The provocative idea behind unrest prediction is that by designing an AI model that 

can quantify variables — a country’s democratic history, democratic “backsliding,” 

economic swings, “social-trust” levels, transportation disruptions, weather volatility 

and others — the art of predicting political violence can be more scientific than ever. 



Some ask whether any model can really process the myriad and often local factors 

that play into unrest. To advocates, however, the science is sufficiently strong and the 

data robust enough to etch a meaningful picture. In their conception, the next Jan. 6 

won’t come seemingly out of nowhere as it did last winter; the models will give off 

warnings about the body politic as chest pains do for actual bodies. 

“Another analogy that works for me is the weather,” said Philip Schrodt, considered 

one of the fathers of unrest-prediction, also known as conflict-prediction. A longtime 

Pennsylvania State University political science professor, Schrodt now works as a 

high-level consultant, including for U.S. intelligence agencies, using AI to predict 

violence. “People will see threats like we see the fronts of a storm — not as publicly, 

maybe, but with a lot of the same results. There’s a lot of utility for this here at home.” 

CoupCast is a prime example. The United States was always included in its model as 

a kind of afterthought, ranked on the very low end of the spectrum for both coups and 

election violence. But with new data from Jan. 6, researchers reprogrammed the 

model to take into account factors it had traditionally underplayed, like the role of a 

leader encouraging a mob, while reducing traditionally important factors like long-term 

democratic history. 

Its risk assessment of electoral violence in the United States has gone up as a result. 

And although data scientists say America’s vulnerability still trails, say, a fragile 

democracy like Ukraine or a backsliding one like Turkey, it’s not nearly as low as it 

once was. 

“It’s pretty clear from the model we’re heading into a period where we’re more at risk 

for sustained political violence — the building blocks are there,” Besaw said. 

CoupCast was run by a Colorado-based nonprofit called One Earth Future for five 

years beginning in 2016 before being turned over to UCF. 

Another group, the nonprofit Armed Conflict Location & Event Data Project, or ACLED, 

also monitors and predicts crises around the world, employing a mixed-method 

approach that relies on both machine-learning and software-equipped humans. 

“There has been this sort of American exceptionalism among the people doing 

prediction that we don’t need to pay attention to this, and I think that needs to change,” 

said Roudabeh Kishi, the group’s director of research and innovation. ACLED couldn’t 



even get funding for U.S.-based predictions until 2020, when it began processing data 

in time for the presidential election. In October 2020, it predicted an elevated risk for 

an attack on a federal building. 

Meanwhile, PeaceTech Lab, a D.C.-based nonprofit focused on using technology in 

resolving conflict, will in 2022 relaunch Ground Truth, an initiative that uses AI to 

predict violence associated with elections and other democratic events. It had focused 

overseas but now will increase efforts domestically. 

“For the 2024 election God knows we absolutely need to be doing this,” said Sheldon 

Himelfarb, chief executive of PeaceTech. “You can draw a line between data and 

violence in elections.” 

The science has grown exponentially. Past models used simpler constructs and were 

regarded as weak. Newer ones use such algorithmic tools as gradient boosting, which 

fold in weaker models but in a weighted way that makes them more useful. They also 

run neural networks that study decades of coups and clashes all over the world, 

refining risk factors as they go. 

“There are so many interacting variables,” said Jonathan Powell, an assistant 

professor at UCF who works on CoupCast. “A machine can analyze thousands of data 

points and do it in a local context the way a human researcher can’t.” 

Many of the models, for instance, find income inequality not to be correlated highly 

with insurrection; drastic changes in the economy or climate are more predictive. 

And paradoxically social-media conflict is an unreliable indicator of real-world unrest. 

(One theory is that when violence is about to take place, many people are either too 

busy or too scared to unleash screeds online.) 

But not all experts are sold. Jonathan Bellish, One Earth Future’s executive director, 

said he became disenchanted, leading him to pass off the project to UCF. “It just 

seemed to be a lot like trying to predict whether the Astros would win tomorrow night. 

You can say there’s a 55 percent chance, and that’s better than knowing there’s a 50 

percent chance. But is that enough to interpret in a meaningful policy way?” 

Part of the issue, he said, is that despite the available data, much electoral violence 

is local. “We ran a set in one country where we found that the possibility of violence 

could be correlated to the number of dogs outside, because worried people would pull 



their dogs in off the streets,” Bellish said. “That’s a very useful data point. But it’s 

hyperlocal and requires knowing humans on the ground. You can’t build that into a 

model.” Even ardent unrest-predictor advocates say that forecasting highly specific 

events, as opposed to general possibilities over time, is very unlikely. 

Bellish and other skeptics also point to a troubling consequence: Prediction tools could 

be used to justify crackdowns on peaceful protests, with AI used as a fig leaf. “It’s a 

real and scary concern,” Powell said. 

Others admit the real world can sometimes be too dynamic for models. “Actors react,” 

said ACLED’s Kishi. “If people are shifting their tactics, a model trained on historical 

data will miss it.” She noted as an example the group’s tracking of a new Proud Boys 

strategy to appear at school-board meetings. 

“One problem with the weather comparison is it doesn’t know it’s being forecast,” 

Schrodt conceded. “That’s not true here.” For instance, a prediction of a low risk could 

prompt a group mulling an action to deliberately initiate it as a surprise tactic. 

But he said the main challenges stem from a generational and professional resistance. 

“An undersecretary with a master’s from Georgetown is going to think in terms of 

diplomacy and human intelligence, because that’s what they know,” Schrodt said. He 

imagines a very slow transition to these models. 

“I don’t think we’ll have this in wide use by January 6, 2025,” he added. “We should, 

because the technology is there. But it’s an adoption issue.” 

The Pentagon, CIA and State Department have been moving on this front. The State 

Department in 2020 created a Center for Analytics, the CIA hires AI consultants and 

the military has embarked on several new projects. Last month, commanders in the 

Pacific announced they had built a software tool that seems to determine in advance 

which U.S. actions might upset China. And in August, Gen. Glen VanHerck, NORAD 

and NORTHCOM commander, disclosed the latest trials of the Global Information 

Dominance Experiment, in which an AI trained on past global conflict predicts where 

new ones are likely to happen. 

But the FBI and the Department of Homeland Security — two agencies central to 

domestic terrorism — have shown fewer signs of adopting these models. 



Advocates say this reluctance is a mistake. “It’s not perfect, and it can be expensive,” 

said PeaceTech’s Himelfarb. “But there’s enormous unrealized potential to use data 

for early warning and action. I don’t think these tools are just optional anymore.” 

  



What will the world look like when you can be whoever you want in the 
metaverse? 
The Washington Post, November 5, 2021, by Steven Zeitchik 

 

It may seem far off, but 35 years ago people also would have been skeptical if they’d 

been told we’d be finding dates and jobs staring at a screen in our bedrooms 

 

In 2007, a group of Stanford researchers decided to explore a novel question: What 

effect would a person’s choice of online avatars have on their behavior? 

Their findings were startling. Not only would the user operate the avatar in a way 

consistent with its appearance in the digital world, but the avatar’s characteristics 

would shape the user’s behavior back in the real one. A person who chooses to be 

taller digitally becomes a more aggressive negotiator in daily life. Someone who dons 

an inventor’s lab coat online is more creative at real-world meetings. Adopting a 

character digitally, the researchers found, can essentially change a personality, in a 

turn that has come to be known as the Proteus Effect. 

That phenomenon could become suddenly widely relevant with the advent of the 

metaverse, the long-fantasized ideal of a persistently virtual world that allows a 

limitless number of users to roam, play, learn, work and, yes, buy. 

Mark Zuckerberg last week outlined his vision — and commitment by Facebook’s 

newly christened parent Meta to spend billions over the next decade — to build such 

a world. The company possesses a level of investment and consumer reach even 

highly successful virtual-world firms like Roblox or Fortnite do not. 

Some greeted the announcement with justifiable skepticism, what with Facebook’s 

lack of a hardware platform, its seeming late entry to a game others have long played 

and its elision of the technical and corporate challenges it faces. But if Facebook — 

or, for that matter, a host of others who have been envisioning a metaverse for years 

— could indeed pull one off, it would reorder how we live in dramatic ways. A fully 

realized metaverse would sharply intensify existing trends, open fresh opportunities 

and, just as critically, create a whole new set of problems. 



“When it comes to the metaverse, the headline should be ‘Haters gonna hate,’ ” said 

Rabindra Ratan, associate professor in the Department of Media and Information at 

Michigan State University who has researched wide-scale virtual interconnectedness. 

“The reality is that there are all kinds of reasons to be optimistic about this world,” he 

said. “There will be badness, too,” he added. “I just think it will be a new kind of 

badness.” 

Hearing about the metaverse can, as a popular Instagram account suggested last 

week, make us feel like the listeners in that Charlie Day bulletin-board meme: 

bombarded by a lot of theories that mean little except the potentially imminent 

institutionalization of the person offering them. 

It’s an understandable reaction, and may be partly due to hearing someone sell us a 

whole world instead of simply talking about a piece of it or building those elements 

one at a time. After all, when current Internet fiefdoms were constructed, billions of us 

were not subjected to an all-encompassing pitch 10 years in advance. 

“Setting out to build the metaverse is not actually the best way to wind up with the 

metaverse,” John Carmack, an executive-turned-consultant at Meta’s Oculus said at 

the same presentation as Zuckerberg; he instead advocated quietly tackling the 

pieces that would coalesce into it. 

But that doesn’t mean a potential grand result should be ignored. After all, the idea of 

people making friends, making a fortune, losing a fortune or meeting their life partners 

while staring at a piece of glass in their bedrooms would have sounded as unlikely to 

someone 35 years ago as the metaverse does to us now. In the digital world, present 

implausibility is rarely an indicator of future viability. 

“The very idea of Metaverse means an ever-growing share of our lives, labor, leisure, 

time, spend, wealth, happiness and relationships will be inside virtual worlds, rather 

than just extended or aided through digital devices and software,” Matthew Ball, a 

digital expert who has published extensively about the metaverse and recently sold a 

book on the topic, wrote in an email to The Washington Post. 

Some metaverse supporters, including Zuckerberg, have touted its potential for a 

virtual office. But not everyone sees that as an improvement. “So instead of sending 

a message in Slack in 2-D I see a 3-D avatar of myself sitting at my virtual monitor 



looking at the same Slack message? What does that do?” Clay Shirky, the edtech 

executive at NYU who is a longtime chronicler of technology and its effects on society, 

said in an interview. 

Shirky said the metaverse-based office ignores a hidden truth about remote work. 

“Zoom is so successful precisely because it dials presence down,” he said. “You don’t 

feel like you’re in the office, which is why we can spend so much time on it. We don’t 

want to feel like we’re in the office more.” 

But Ratan notes that the metaverse would yield a range of tools impossible in current 

remote work, like a software developer with three massive monitors she couldn’t have 

at home or an autoworker able to tinker with an entire car. Meetings might even be 

more equitable. 

“A lot of the superficial-based biases we have now that might make a person not 

listened to or afraid to speak up could be diminished if we’re appearing at meetings 

as avatars based more on our ideas and achievements,” he said. (Ratan is in talks 

with Facebook to receive funding for his lab.) 

Work transformations could go even further. Asking how the metaverse will change 

work is applying the wrong paradigm, say metaverse experts. It’s the labor economy 

itself that could change, and talking about it in terms of more immersive 

videoconferencing is like focusing on the wrench that fixes the subway engine instead 

of what the metaverse really is: the entire system of tracks. 

“New companies, products and services will emerge to manage everything from 

payment processing to identity verification, hiring ad delivery, content creation, 

security,” Ball wrote on his website. He also describes in the piece such innovations 

as in-world “laborers who choose to live outside cities [that] will be able to participate 

in the ‘high value’ economy via virtual labor.” 

One of the biggest opportunities could come with education. Anyone who has tried to 

ensure a 10-year-old learns at home without distraction the past 20 months longs for 

a new model. The metaverse’s immersion would provide a teacher more tools and 

students fewer reasons to tune out. 

Proponents of the metaverse, which has existed in both fictional and crude real-world 

applications since at least the 1990s, have stressed how it will facilitate social 



opportunities — enabling, say, a zap from our living rooms to a football game, then to 

a holiday gathering across the country. 

But, much as social media can feel like empty calories compared to actual friendship, 

the metaverse may wind up inadequately simulating real life. “Sure, you can feel like 

you’re at the Thanksgiving reunion from your couch,” Janet Murray, director of Georgia 

Tech’s Digital Integrative Liberal Arts Center and a pioneer in studying digital 

connectivity, said in an interview. “But don’t want you to be able to taste the turkey?” 

She also worried, in Facebook’s case, about a kind of surveillance capitalism in which 

corporations increasingly infiltrate the metaverse, as they have begun to do on Roblox. 

“There’s something exciting in a technology of representing things that are not 

physically there,” she said. “But that is separate from a corporation owning a single 

platform that will become a nightmare of constant consumer pitches.” And our regular 

functioning as avatars could be a privacy minefield, with far more known about our 

preferences and movements than in the current disembodied Internet. 

The state of misinformation, a scourge of current social media is also unclear in this 

new world. 

There is some hope among experts that virtuality will address the issue, requiring or 

eliciting a more concrete event than, say, a two-sentence conspiracist tweet. 

But the blurring of a persistent virtual world with the real one may also enhance 

falsehoods. If incorrect claims seem convincing as disembodied words on a screen, 

they’ll even more persuasive embedded in 3-D. As Ethan Zuckerman, the University 

of Massachusetts at Amherst professor who created a metaverse in the mid-’90s 

asked in the Atlantic of Facebook, “How will a company that can block only 6 percent 

of Arabic-language hate content deal with dangerous speech when it’s worn on an 

avatar’s T-shirt or revealed at the end of a virtual fireworks display?” 

One of the biggest effects could be a larger reality distortion, with users struggling to 

distinguish the actual from the synthetic. The virtual world Second Life has already 

yielded anecdotes in this vein, as people either neglect the physical parts of their lives 

or treat the two as interchangeable. 

The possibility of submerging ourselves even deeper into a digital existence catches 

the eye of tech observers like Julian Dibbell, whose book “My Tiny Life” tracks both 



the seductiveness of such virtual parallelism and how it jeopardized his real-life 

relationship. 

“It’s always been an overwhelming question: where do you draw the line at what is 

and isn’t too much immersion in the virtual world?” Dibbell said in an interview. “We’re 

all going to be channeled into these worlds even harder. And we’re already pretty well-

channeled into them.” 

 


