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Myanmar’s army continued to
shoot at demonstrators and
rampage through neighbour-
hoods where there have been
protests against the military
coup. Among the victims was a
seven-year-old girl, one of at
least 260 people killed by the
security forces since February
1st. Thousands have been
arrested. A court hearing for
Aung San Suu Kyi, Myanmar’s
deposed leader, had to be
adjourned because of prob-
lems with the internet, which
the army has shut down.

North Korea fired two ballistic
missiles off its east coast, a
reminder to Joe Biden that the
regime remains a threat to
stability in East Asia.

Two Canadians went on trial
for espionage in China, in
separate cases. Western diplo-
mats believe their arrest two
years ago was in response to
the detention in Canada of an
executive at Huawei.

China announced sanctions
against several Europeans,
including members of the
European Parliament and
academics. Its action followed
co-ordinated declarations by
America, Britain, Canada and
the EU of sanctions against
four Chinese officials involved
in the persecution of ethnic
Uyghurs in the Chinese region
of Xinjiang.

The row over the export of
covid-19 vaccines deepened,
as the European Commission
in Brussels published propos-
als that would allow the EU to
block the export of doses to
countries that do not them-
selves export vaccines to
Europe, or that already enjoy
significantly higher inoc-
ulation rates than the EU does.

Germany's chancellor, Angela
Merkel, suffered an embarrass-
ing defeat when she reversed a
tightening of lockdown rules
over Easter following ob-
jections from the leaders of
many of Germany's 16 states.
Infections are surging again in
Germany and many other EU
countries, leading to tougher
restrictions in a number of
them, including France.

Turkey's president, Recep
Tayyip Erdogan, fired his
central-bank governor after he
raised interest rates to tame
inflation, as central-bank
governors do. Markets were
spooked by the sacking, and
the lira sank. This is the third
central-bank chief Mr Erdogan
has dismissed in two years.

Nicola Sturgeon, Scotland’s
first minister, survived a vote
of no confidence. This came
after a parliamentary inquiry
concluded there were flaws in
her government’s handling of
sexual-abuse allegations
against her predecessor, Alex
Salmond, though an inde-
pendent inquiry cleared her of
breaching the ministerial
code. She still hopes to win big
in an election in May.

Israelis voted in a parlia-
mentary election, the fourth in
less than two years. Likud, the
party of Binyamin Netanyahu,
the prime minister, won the
most seats. But his right-wing
bloc looks to be short of a
majority. The opposition,
meanwhile, is fragmented. If
neither side is able to form a
government, Israel will prob-
ably hold a new election.

Saudi Arabia offered a cease-
fire to the Houthi rebels in
Yemen. The kingdom has been
fighting on behalf of the Yeme-
ni government, which was
dislodged by the Houthis in
2015. The Saudis offered to ease
a blockade; the Houthis said
this wasn’t enough.

Jihadists raided several villag-
es in Niger near its border with
Mali, killing at least 137 people.
This year has seen a marked
deterioration in security in the
region.

Denis Sassou Nguesso won
re-election as president of
Congo-Brazzaville, which he
has ruled for 36 years. Various
countries, including France
and America, have taken steps
to confiscate his family’s
assets, alleging they were
bought with embezzled funds.

The state-funded Ethiopian
Human Rights Commission
accused Eritrean troops of
killing more than 100 civilians
in the Ethiopian city of Axum
in November. Ethiopia’s prime
minister, Abiy Ahmed, has
acknowledged that Eritrean
troops crossed the border
during Ethiopia’s civil war
against the northern region of
Tigray.

In New York a jury found Geo-
vanny Fuentes Ramirez guilty
of trafficking cocaine. During
the trial Juan Orlando Hernan-
dez, the president of Hondu-
ras, was repeatedly mentioned
in the proceedings. Mr Fuentes
Ramirez claimed that he had
bribed Mr Hernandez and let
him access millions of dollars-
worth of the drug. Mr Hernan-
dez denies all allegations.

Joe Biden put Kamala Harris in
charge of co-ordinating efforts
with Mexico, El Salvador,
Guatemala and Honduras to
reduce the flow of migrants
attempting to cross the
Us-Mexico border. The vice-
president’s priority is to stop
unaccompanied children
being sent to America; around
11,000 were detained between
February 28th and March 20th,
up from 5,600 in January.

Virginia abolished the death
penalty, the first state in the
American South to do so. It had
executed more convicts than
any other state, bar Texas.

America’s Supreme Court said
itwould look at reinstating the
death sentence handed down
to Dzhokhar Tsarnaev, the
surviving bomber of the Bos-
ton marathon in 2013. Last
year a federal appeals court
found problems in the jury
selection at Mr Tsarnaev'’s trial,
and ordered a new hearing to
determine his sentence.

Coronavirus briefs
To 6am GMT March 25th 2021

Weekly confirmed cases by area, m

Western Europe us 15

Latin
America

2020 2021
Vaccination doses
% of adults with
Total'000 1stdose 2nd
Israel 9,800 93 83
UAE 7,478 57 36
Britain 30,692 SAMES5
Chile 8,969 41 22
Maldives 213 39 13
Bahrain 680 34 18
United States 128,217 34 18
Malta 151 30 13
Hungary 2,191 2 B
Qatar 637 20 7

Sources: Johns Hopkins University CSSE;
Our World in Data; United Nations

Amid a surge in cases, the
Indian government was
urged to speed up its
inoculation programme. Only
44m doses have been admin-
istered so far. India has
blocked exports of the Astra-
Zeneca vaccine so that they
can be used domestically.

Imran Khan, Pakistan’s prime
minister, tested positive for
covid-19, apparently with only
minor symptoms.

Despite having the best
vaccine programme in Latin
America, Chile went back into
quarantine. A rise in infec-
tions has possibly been
caused by many people taking
holidays in January and Feb-
ruary, and excess confidence
in the vaccine roll-out.

In Britain the government
said it was considering mak-
ing it mandatory for care-
home workers to get the jab.

Spectators from overseas were
banned from the Tokyo
Olympics, which start in July.

- For our latest coverage of the
virus please visit economist.com/
coronavirus or download the
Economist app.
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Joe Biden is reportedly
contemplating a $3trn bill on
infrastructure and education.
The president has said his
American Rescue Plan will be
ambitious, but the size of the
price tag, on top of the $1.9trn
stimulus package, has re-
kindled concerns about an
overheating economy and
inflation. Larry Summers, an
economic guru in the Clinton
and Obama administrations,
warned Democrats and Repub-
licans that they were being
irresponsible, saying that
America risks a “dramatic
fiscal-monetary collision”.

It’sin the oven

Deliveroo’s forthcoming 1po
could see it valued at up to
£.8.8bn ($12bn) based on the
upper range at which it intends
to price its shares. That would
make it London’s biggest stock
debut since Glencore in 2011.
Amazon holds 15.8% of the
food-delivery service, which
will fall to 11.5% after the 1po.

Baidu’s secondary listing of
stock in Hong Kong was a
damp squib. The tech giant
follows other Chinese internet
companies by listing in the
city, though its shares barely
rose on the first day of trading,
and fell subsequently.

Canadian Pacific, which
operates freight rail along the
Canadian border and the
American Midwest, agreed to
buy Kansas City Southern for
$29bn. The deal creates the
first rail network linking
Canada, Mexico and the United
States. KCS transports goods in
ten American states and in
Mexico, where its network
stretches to southern ports.
America’s freight-rail regulator
must first give a green light to
the merger.

Pat Gelsinger, Intel’s new boss,
announced a turnaround plan
for the world’s biggest chip-
maker, which has seen its
share price sag. As well as
making its own products, the
company plans to produce
more chips for other firms, a
business model popularised by
TSMC and Samsung.

General Motors and Hyundai
became the latest carmakers to
announce production cuts as a
result of a global shortage of
microchips. Those shortages,
triggered by the unpredictable
effects of the pandemic, may
get worse before they get bet-
ter. A fire ata chip plant owned
by Renesas Electronics, which
supplies car firms, will halt
production for a month.

A container ship got itself
wedged across the Suez canal,
obstructing an important
supply route for goods
between Asia and Europe, and
oil from the Middle East and
Russia. Around 12% of global
trade passes through the canal.
At 400 metres in length, the
Ever Given is one of the world’s
biggest ships.

Saudi Aramco’s annual net
profit fell by almost half, to
$49bn, because of last year’s
plunge in demand and tum-

bling oil prices. The oil compa-
ny still intends to pay a divi-
dend, much of which will go to
the Saudi government, its
biggest shareholder. Oil pric-
es, meanwhile, had another
wobbly week on concerns that
supplies would be disrupted
by the blocked Suez canal. This
follows the biggest weekly
drop in prices since October.

According to reports, the Secu-
rities and Exchange Commis-
sion has told ConocoPhillips
and Occidental to allow their
shareholders a vote on targets
for cutting emissions from
products used by their custom-
ers, rejecting claims that this
amounts to micromanage-
ment. Meanwhile a study by
the Energy and Climate In-
telligence Unit, a British orga-
nisation, warned that a lack of
transparency about net zero-
carbon objectives will lead to
companies being accused of
greenwashing. A fifth of the
world’s 2,000 biggest compa-
nies now have such goals.

Cineworld said it would
re-open some of its American
picture houses in April, as
states ease covid-19 restric-
tions. “Godzilla vs Kong” will
be the first feature it shows.
Underscoring how lockdowns
have changed viewing habits,
the world’s second-biggest

cinema chain has had to
secure an agreement from
Warner Brothers, the film’s
distributor, for movies to be
screened in cinemas first
before they are released on
streaming services.

A survey of chief executives by
KPMG shone alight on future
work practices. A quarter
think the pandemic has
changed their company for
ever; 90% intend to ask
employees if they have been
vaccinated; and cyber-security
has emerged as their number
one threat. But only 17% now
think they will reduce their
company’s physical space,
down from 69% in August.

The work-life rebalance
Remote working was said to
be a factor behind complaints
from junior bankers at
Goldman Sachs about their
95-hour work week. Grizzled
veterans grouched that there
was nothing new about long
hours. David Solomon, the
bank’s boss, said they should
take Saturdays off. Capturing
the zeitgeist, Jane Fraser, the
new CEo of Citigroup, called
fora “reset” between working
from home and the office. In a
move that would delight staff
everywhere, she has instated
Zoom-free Fridays.
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Science after the pandemic

Covid-19 has brought together medical technologies that will transform human health

HE FIRST virus to have its genome read was an obscure little
Tcreature called ms2; the 3,569 RNA letters it contained were
published in1976, the hard-won product of some ten years’ work
in a well-staffed Belgian laboratory. The SARS-Cov-2 genome, al-
most nine times longer, was published just weeks after doctors
in Wuhan first became concerned about a new pneumonia. That
feat has since been repeated with getting on for 1m different
samples of SARS-cov-2 in the hunt for fearsome variants like the
one ravaging Brazil (see Americas section). Within weeks of its
publication, the original genome sequence became the basis for
the vaccines that today are stymieing the virus wherever suppli-
es, politics and public confidence allow (see Europe section).

It is hardly remarkable that medical science has moved on
since 1976. But the covid-19 pandemic has brought the sharp joy
of seeing decades of cumulative scientific progress in sudden,
concerted action. The spate of data, experiments and insights
has had profound effects on the pandemic—and, indeed, on the
future of medicine. It is also an inspiration. Around the world,
scientists have put aside their own work in order to do their bit
against a common foe. Jealously guarded lab space has been de-
voted to the grunt work of processing tests. Covid-19 has led to
some 350,000 bits of research, many of them on preprint servers
that make findings available almost instantaneously.

The basis of all this is the application of ge-
netics to medicine in a systematic and transfor-
mative way—not just in understanding the pa-
thology of diseases but in tracking their spread
and curing and preventing them. This approach
could underpin what is becoming known as
“natural security”—the task of making societies
resilient in the face of risks stemming from
their connection to the living world, whether
because of disease, food insecurity, biological warfare or envi-
ronmental degradation.

The application of genetics to medicine partly reflects huge,
rapid gains in efficiency. Reading the DNA in a human genome
cost $10m in 2007, today it takes less than $1,000 and a fraction
of the time. Coupled with ever-better ways of synthesising and
editing genes, this has enabled cleverness little short of the mi-
raculous (see Technology Quarterly). Before the pandemic, these
trailblazing techniques were not much talked about beyond the
laboratory. Having shown their mettle against a brand new dis-
ease, they have burst out into the open.

Take the vaccination technology rapidly developed by Mod-
erna of America and BioNTech of Germany, building on years of
patient and often unsung work on RNA, a store of genetic infor-
mation. It is remarkable that you can simply instruct the body’s
cells to make the viral protein you have designed to prime the
immune system. The RNA vaccines are testament to the insight
of Eddie Cantor, a comedian, that it takes 20 years to become an
overnight success.

With this proof of concept, the investments of companies
that have worked hard on RNA may now pay off. To some extent,
RNA medicine divorces form from function (see Briefing). An
RNA vaccine against any disease is a message written in genetic

code: a vaccine against malaria, or some form of cancer, can be
made in the same way and with the same equipment as a SARS-
cov-2 vaccine. If this provides a platform for getting cells to do
all sorts of specific things and to desist from others, as it prom-
ises to, medicine will become both more powerful and more per-
sonal. Therapies tailored to rare, even one-off, genetic abnor-
malities should become routine.

The pandemic has also demonstrated the value of gene-
sequencing technologies. Observing SARS-COV-2 as it mutates is
essential if the world is to understand and defend itself against
dangerous variants. Should covid-19 become endemic, as is like-
ly, sequencing will become the basis for developing regular
booster shots. More broadly, routine sequencing is one of the
best ways of knowing what is out there. Companies have done
brilliantly in producing powerful sequencing systems for
trained technicians. Now the world needs cheap, ubiquitous and
reliable systems that can be used in the prison sick bay or the ru-
ral health centre, on the farm or at the town sewage works, to act
as early-warning systems for the spread of pathogens.

Another area of work is where the pandemic has revealed a
gap. Even today’s progress has yet to produce small-molecule
antivirals to combat sARs-cov-2. A focus for natural security
should be drugs aimed at the viral families most likely to cause
trouble in the future. This is not something that
the market will support on its own. New mech-
anisms that involve governments will be need-
ed, such as funds for R&D and trials and to buy
stockpiles of medicine. Similar approaches
should also be used for the looming threat of
antibiotic-resistant bacteria.

These innovations will have big conse-
quences. General-purpose RNA medicine asks
new things of firms and regulators—as do other platforms, in-
cluding some forms of gene therapy. Regulators will need to take
advantage of the fact that, say, a malaria vaccine and a SARS-
cov-2 vaccine are both made on the same platform by streamlin-
ing approval for them, while continuing to ensure safety.

Drugs firms will have to adapt, as some chronic conditions
may, in effect, be cured. Many are used to concentrating on the
long-lasting afflictions that most trouble the rich world: heart
disease, cancer, metabolic disorders, neurodegenerative condi-
tions and the like. If drug development is more targeted on in-
structing cells what to do, rather than finding novel molecules
against specific proteins, some of the know-how on which old-
style pharma is based will be less relevant. Firms will need new
pricing models and a new focus to their research.

Natural protection

Technology will not, in itself, thwart pandemics. That goal also
requires systems and institutions which use technology broadly
and wisely. Without good systems, great technology will often
provide only mediocre results, as it has in many covid-19 test-
and-trace programmes. But the pandemic has shown that bio-
medical science has the tools and the enthusiasm to improve the
world. The world must now build on both. m
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Emerging markets

Unanchored by Ankara

Turkey’s walk on the wild side holds lessons for other economies

STANBUL'S STOCK exchange does not open until shortly before
I1oam, a more civilised hour than most bourses. Investors
therefore had time to brace themselves on March 22nd before
discovering the full cost of President Recep Tayyip Erdogan’s
reckless decision to fire Turkey’s admired central-bank gover-
nor, Naci Agbal, over the preceding weekend. The selling frenzy
triggered an automatic suspension of trading twice in the first 45
minutes. Combined with a deep fall in the lira, Turkey’s stocks
declined by over 16% in dollar terms by the end of the day.

Turkey has grown faster than most emerging markets over
the past decade, and even managed to eke out a modest expan-
sion last year. But as Mr Erdogan’s party has accumulated power
and audacity, it has eroded the institutional constraints that
once ensured economic stability, including the
autonomy of the central bank. Mr Agbal was un-
ceremoniously sacked for doing too much to
stop inflation. His predecessor was fired for
failing to steady the lira. Mr Erdogan has yet to
grasp that a central bank cannot avoid one of

Turkey BIST 100 index
2021, January 1986=0.01

weigh on emerging markets in general. The interest-rate rise
that cost Mr Agbal his job was partly a response to a common
threat. As the world economy revives, commodity prices recover
and American bond yields rise, so emerging markets could start
to face a squeeze (see Finance section). Inflation will move me-
chanically higher as the depressed prices of last year give way to
a more normal pattern this year. If that rise in prices raises ex-
pectations of sustained future inflation, central banks will have
to respond, as Brazil’s central bank did last week when it raised
interest rates more than expected. If they do not, inflation will
begin to feed on itself.

Fortunately, the holders of emerging-market assets can take
some comfort. In most other big markets central banks have
larger amounts of hard-won credibility to draw
on. Russia’s respected monetary-policy chief
has been in her job for almost eight years. Brazil
has just passed a law that formalises the central
bank’s independence. The average inflation rate
1,400 among the 27 members of Mscr’s benchmark

e emerging-market equity index is only about

1,600
1,500

these improprieties without committing the : L
other. He has now removed three central-bank Jan Feb
governors in two years (see Europe section).

Mr Erdogan’s macroeconomic muddles and meddling reflect
both his own intellectual confusion and the inconsistent de-
mands of his supporters. Turkey’s construction industry, which
ensures growth and jobs, thrives on easy credit. That contributes
to inflation and a flight from the lira. But Turks, especially mer-
chants and small-business folk, who keep much of their money
in dollars or euros, vehemently oppose exchange controls. The
result is an unstable currency and unstable prices. Turkey is try-
ing to emulate China’s growth strategy (featuring state-backed
credit for property and infrastructure investment) without the
benefit of its docile depositors and trapped savings.

Such considerations are the burden Turkey alone must bear.
But the country’s problems also reflect broader concerns that

Mar 4%, compared with over 15% in Turkey. Indeed,
in countries like Thailand and Malaysia, prices
are still falling. Partly because the lira cannot hold its value, Tur-
key is also unusually reliant on borrowing in other people’s cur-
rencies. The combined foreign-currency debts of its govern-
ment, banks and companies amounted to over 80% of GDP at the
end of 2020. In Brazil the figure was only half that.

For all these reasons, other emerging markets should be able
to withstand any temporary fallout from the fuss in Turkey. Nev-
ertheless, they should heed the country’s cautionary tale: if you
rely on foreign capital it is risky to compromise central bank in-
dependence, especially when global interest rates are rising.
Emerging-market investors will treat Turkey as an unfortunate
exception only for as long as emerging-market policymakers
learn from its unfortunate example. m

Online commerce

Fintech comes to America, at last

A digital-payments system that favours consumers, not banks and credit-card firms, is long overdue

MERICA IS HOME to both Silicon Valley and Wall Street, yet it

has long seemed in the dark ages on digital payments. Until
2018 card purchases required hand signatures, 15 years after Eu-
rope switched to chip-and-pin. A cosy credit-card duopoly, con-
sisting of Visa and Mastercard, works with the banks to issue
cards, with the result that there has been too little competition
and sky-high profit margins. Asia has leapt ahead, with perva-
sive, fast and dirt-cheap payments services, and a new genera-
tion of dynamic fintech firms that have rapidly reached scale.
Having outdated and expensive digital financial plumbing is no
mere technicality: as online shopping becomes a bigger part of

everyday spending, it threatens to become a heavy tax on inno-
vation. And it means too few people, especially in poorer house-
holds, have access to cheap and simple financial tools.

The good news is that the picture in America is changing for
the better. Thanks to the pandemic, there has been a surge in
payments online and experimentation by consumers with new
services provided by digital-payments firms. In the past quarter
the volume of transactions on PayPal was 36% higher than a year
earlier. The number of people using Square’s digital Cash App
rose by 50% to 36m during 2020. Investors are now betting that
these two firms, together with Stripe and Adyen (which ism
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» Dutch), form a quartet that can take on America’s stodgy finan-
cial establishment. (The chairman of The Economist’s parent
group is a director of Square.) PayPal is worth $275bn, nearing
Bank of America, the country’s second-biggest lender.

Yet there is a catch. Despite the rise of innovative firms, fees
for American consumers have yet to fall by much. Square charg-
es 2.6% on the average transaction; Stripe’s fee nears 3%. By con-
trast, China’s big fintech firms charge below 0.5%. Fees have
been kept low by a fierce price war.

A big part of the problem in America is that, rather than route
purchases through competing payment pipes, the fintechs still
often have little choice but to rely on America’s credit-card net-
works to connect merchants, banks and consumers. The credit-
card firms continue to demand a high rent of roughly 2%. Funds
can take days to travel. That reflects the power and entrenched
position of Visa and Mastercard. They process 86% of card pay-
ments through huge networks linking most shops and firms,
which have to sign up to detailed terms and conditions.

You might think that the answer is antitrust action against
the credit-card firms. America’s competition watchdogs are
growling. Last November the Department of Justice sued to
block Visa’s $5.3bn purchase of Plaid after Visa’s boss described
it as an “insurance policy” to neutralise a “threat to our impor-
tant Us debit business”. The two firms abandoned the deal. On
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March 19th the Wall Street Journal reported that the justice de-
partment had started a new probe over whether Visa is inhibit-
ing merchants from switching to cheaper services. But do not
getyour hopes up. The courts, which decide most antitrust cases
in America, take ages to act and tend to be too lenient. A big anti-
trust case against American Express in 2017 flopped.

Instead, the key to making payments more competitive in
America is to create a new network of financial plumbing: a “re-
al-time” interbank-payment system allowing for near-instant
and cheap transfers. Swathes of Europe and Asia have already
done this. Once this exists, banks and fintechs can build prod-
ucts, standards and services on top of it. In Singapore and the
Netherlands, for example, those efficient payment pipes are
open to digital wallets, which can process payments in a few
clicks, taps or by scanning a Qr code.

America’s own effort at instant payments, backed by the Fed-
eral Reserve and known as FedNow, is to launch in 2023. The big
banks and credit-card firms are keen to delay a system that could
disrupt the status quo. The government and the Fed should not
just ignore their grumbles but bring forward the timetable. The
pandemic has shown that online transactions have come of age.
It has also shown that the public sector can act quickly and effec-
tively when it has to. Cheap and swift digital payments are a
prize that should be viewed as a priority. m

Bangladesh at 50

Mid-life crisis

The country has come an astonishingly long way, but progress may be stalling

o ON’T YOU give some bread to get the starving fed? We've

U \/ got to relieve Bangladesh,” sang George Harrison, a for-
mer Beatle, in 1971. His pleading was warranted. No sooner had
local politicians declared the independence of the eastern half
of Pakistan (as Bangladesh had previously been) on March 26th
of that year than the Pakistani army initiated a brutal war to
crush the separatists, at a cost of somewhere between 500,000
and 3m lives. The fighting, along with devastating floods and cy-
clones, had turned the new country into one of the most desti-
tute spots on Earth.

Fifty years on, the improvement in the lives
of ordinary Bangladeshis has been remarkable
(see Asia section).In1972 GDP per person was al-
most 40% lower in Bangladesh than in Paki-
stan. Now itis more than 40% higher. The econ-
omy was growing by around 8% a year before
the pandemic struck—the fastest pace in Asia.
The country’s proliferating garment factories
provide a decent livelihood for millions. By the
World Bank’s reckoning, Bangladesh has graduated from “least
developed” to “developing” or “lower middle-income”—a huge
advance on the wasteland of 1971.

By other measures, Bangladesh is doing even better. Infant
mortality, which used to be higher than in both Pakistan and In-
dia, is now lower. A typical Bangladeshi lives three years longer
than the average Indian, and five years longer than the average
Pakistani. Bangladeshi women, in particular, have seen their cir-
cumstances improve dramatically: they are more likely to have
gone to school, to be able to read and to have a job than their

counterparts in India and Pakistan. They also have fewer chil-
dren—although with 17o0m people, Bangladesh is nonetheless
the eighth-most-populous country in the world.

This remarkable turnaround is not thanks to administrative
stability or far-sighted leadership. On the contrary, since Bangla-
desh’s birth its politics have been violent and tumultuous,
marred by thuggish parties, frequent coups and extreme polari-
sation. The current prime minister, Sheikh Hasina Wazed (pic-
tured), has been in office since 2009 and centralised power,
eroded all checks on her authority and systematically under-
mined or co-opted independent institutions
that might serve as rival sources of prestige.

However, despite the constant political up-
heaval, two things have stood Bangladesh in
good stead. The first is the moderation and
practicality of ordinary Bangladeshis. Cultural
conservatism in both India and Pakistan has
impeded women from working outside the
home. Butin Bangladesh the share of women in
the workforce has risen steadily, from 3% in 1974 to 36% in 2019.
It is these women who staff the garment factories, and so have
enabled the rapid economic growth of recent years.

The second factor behind Bangladesh’s good fortune has
been the openness of successive governments to outside assist-
ance. This stance was born of necessity: the war of independ-
ence left the country, including all levels of administration, in
such tatters that there was little alternative but to take whatever
help was on offer, be it from returning expats, aid agencies or
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former Beatles. The energy and creativity of the many charities pr
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» and NGOs, in turn, helped propel rapid improvements in the
health and welfare of ordinary Bangladeshis long after the im-
mediate damage of the war had been repaired. Microcredit—
helping the poor improve their lot by giving them tiny loans,
even though commercial banks would not have considered
them creditworthy—was pioneered in Bangladesh. NGOs have
also worked closely with the government on everything from in-
sulating farmers from the consequences of bad harvests to dis-
tributing contraceptives.

Sheikh Hasina, daughter of the hero of independence, Sheikh
Mujibur Rahman, is making much of the country’s soth birth-
day. Yet her increasingly authoritarian ways are damaging the
very traits that have made it so successful. Big NGOs have been
brought to heel. After Muhammad Yunus, who won the Nobel
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peace prize for his work on microfinance, mused about starting
a political party, he found himself ejected from Grameen Bank,
the biggest provider of small loans to the needy. By the same to-
ken, to court devout voters Sheikh Hasina has allied with doctri-
naire Muslim groups, which have agitated against secularism,
women’s rights and sexual freedoms. A group of such radicals,
along with members of the ruling party’s youth wing, recently
ransacked a Hindu village after an inhabitant criticised their
leader on Facebook.

The record of the past 50 years provides an enormous amount
to celebrate. But Sheikh Hasina does not seem to understand the
legacy she has inherited. Bangladesh has not come so far thanks
to a strong, intolerant, centralised government, but rather for
thelack ofone. m

Brain injuries

Knocked out and locked up

A huge share of people in prison have brain injuries. They need more help

KNOCK ON the head can change the course of a whole life.

Traumatic brain injuries affect around one in ten people in
rich countries. Those who have experienced such injuries are
more likely to suffer mental-health problems and loneliness.
They are more likely to struggle with addiction to drink or drugs,
or to be homeless. They are also more likely to commit crimes,
including violent ones, although most do not. Estimates vary,
but they consistently show that people in prison are many times
more likely to have brain injuries (see International section).

Those whose brains are not “neurotypical” in other ways also
make up an extraordinarily large share of the prison population.
People with learning difficulties, intellectual disabilities and
autism are all over-represented behind bars. In Canada young
people with fetal alcohol spectrum disorder, which is the result
of exposure to alcohol in the womb and which damages the
brain’s frontal lobe, are incarcerated at 19 times
the rate of the wider population.

A traumatic brain injury is caused by a blow
to the head powerful enough to disrupt brain
function. The most common causes are falls,
fights, assaults and car accidents. The people
most prone to suffering them are young men,
especially poor ones. A child from a poor back-
ground is four times more likely to suffer a
brain injury before the age of five than a child from a wealthy
background. Even mild concussion can cause long-term dam-
age. Brain injuries can impair the way people think, experience
emotions and control their own behaviour. Problems often oc-
cur when there is damage to the prefrontal cortex, which is asso-
ciated with aggression and a lack of inhibition.

Preventing brain injuries would avert much suffering, both
directly (by reducing the number of people so impaired) and in-
directly (by reducing the number who hurt others). Education is
a good place to start. Parents and children need to be taught
about the risks, urged to wear bicycle helmets and deterred from
drunk-driving. Schools and police should do more to curb vio-
lence—by far the main cause of traumatic brain injuries affect-
ing women in prison is domestic abuse. Prevention policies
would pay for themselves, because brain injuries are expensive.

In Britain the average lifetime cost of one in a 15-year-old who
goes on to offend is estimated to be around £345,000 ($475,000).

Not all injuries can be averted, of course. So more help is
needed for those who suffer them. Most important such injuries
need to be identified earlier, especially in children, and teenag-
ers. Hospitals need to try harder to spot and report brain trauma
in children who show up with other injuries, and to ensure that
they receive follow-up care. In the most neglected schoolchil-
dren, screening might catch injuries. Once identified, they can
be treated—sometimes with medication (such as stimulants for
cognitive functioning and fatigue), most often with neuro-reha-
bilitation. Physical, speech and occupational therapies can help
people to regain lost functions, learn new skills and overcome
difficulties with attention and impulse control. Psychological
support can help them control their emotions.

And those who end up in prison need help
turning their lives around. From April, British
prisons will have to screen all inmates who
have experienced domestic violence for brain
injuries. Such screening should be extended to
all prisoners. It would enable staff to identify
those whose brains have been damaged and of-
fer them appropriate support. Those with the
most severe brain injuries should probably not
be in prison at all. Mental-health courts in parts of America have
done a good job of diverting prisoners away from jail and into
places where their mental-health problems can be treated. For
many such people, neuro-rehabilitation centres would be
cheaper than prison and better at reducing recidivism.

Acknowledging the link between brain injuries and criminal
behaviour is not to excuse lawbreaking. Most people with such
injuries are capable of taking responsibility for their actions.
However, it is easier to curb crime if you understand the factors
that make it more likely, of which neurodisabilities are an im-
portant and neglected one. More research is needed, but it is
striking that offenders with attention-deficit hyperactivity dis-
order who take their medication are a third less likely to reof-
fend than those who do not. Punishing people without also of-
fering them the help they need is short-sighted and wrong. m
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Tenyearson

Coverage of the Fukushima
disaster tends to muddle two
key facts (“The lessons of
Fukushima”, March 6th). The
first is that Fukushima has the
lowest seawall elevation of all
the Pacific-facing nuclear-
reactor sites in Japan, making
it significantly more suscep-
tible to the risk from a tsuna-
mi. A higher location with
backup power and cooling
systems would have avoided
the disaster. Despite mis-
givings about its low-lying
position, the selection of the
site was driven by politics.
Securing approval from local
constituencies is an incontest-
able requirement for nuclear
operations in Japan over other
considerations.

The second key factor is
design. All the Pacific reactors
on that afternoon of March uth
2011, including Fukushima,
safely initiated emergency
shutdown sequences in
response to the earthquake,
testimony to the Japanese
nuclear industry’s strong
safety record.

It was not the earthquake
that caused the disaster, buta
freak tsunami, combined with
the Japanese nuclear industry’s
and population’s inability to
debate risk. Nuclear revival
can be safe even in earth-
quake-prone Japan, and is
essential if the country is to
achieve carbon-neutral power.
TROY FOWLER
Nuclear fuel team
Japan “Sogo-Shosha” General
Trading Company, 2010-14
West Linn, Oregon

The new generation of ad-
vanced modular reactors being
developed in Japan, America
and Canada address all the
issues you raised. Japan, for
example, has a High Temper-
ature Gas-cooled Reactor that
is inherently safe, is 45% more
efficient than a pressurised
water reactor and can be facto-
ry built in three to four years,
rather than up to 15 years. It
complements intermittent
renewables as part of any
reliable energy portfolio.

The HTGR also produces
75% less waste than current

reactors. As some of the new
advanced reactors can
re-utilise spent fuel, Britain’s
legacy waste becomes an asset
with intrinsic value, and no
longer a liability. And how
much better to deal with it
under the watchful eye of
Britain’s regulator.

IAN FELLS

Professor emeritus
Newcastle University

A “high level of regulation” is
only one necessary condition
for attaining, as you contend, a
“very small” risk of failure. In
order to make nuclear power
safer we must pay equal atten-
tion to nurturing a strong
safety culture among our
nuclear-power utilities. A
safety culture is analogous to
the human body’s immune
system that protects it against
pathogens and fends off dis-
eases. A safety culture based
on trust, transparency and
accountability is the key to the
secure operation of nuclear
reactors; it should also be the
basis of relations and interac-
tions among reactor suppliers,
operators and regulators.
PROFESSOR NAJMEDIN
MESHKATI

Department of Civil and
Environmental Engineering
University of Southern
California

Los Angeles

Nuclear power has had its day.
It is now prohibitively expen-
sive to construct. Britain’s
Hinkley Point C reactor was
granted alicence in 2012 and is
not expected to be operating
until 2026. It will have cost
£23bn ($32bn). As for small
modular reactors, the pro-
posed NuScale reactor in
America is scheduled for 2029.
PETER NASH

Sydney

The American government has
not been able to prove that
buried nuclear waste will be
dealt with effectively. Yucca
Mountain in Nevada was se-
lected as the least unsatis-
factory location only because
Nevada has a small population
and large remote areas.

DAVID CALVIN GOGERTY
Idyllwild, California

A forgotten atrocity

There are other candidates to
compete with Hitler as “the
worst racist in history” (“Nazi
parties”, March 6th). “The
Kaiser’s Holocaust” by David
Olusoga and Casper Erichsen
illuminates a chapter of the
past not many of us learn
about: the genocide of the
Herero and Nama peoples of
Namibia. Their slaughter
served as a blueprint for the
Nazis in many ways. General
Lothar von Trotha’s name may
not be well known outside
Germany and Namibia, but he
is on a par with Hitler.

SARA WAUGH

Lopez Island, Washington

A minimum minimum wage
Uber may have accepted the
Supreme Court’s ruling in
Britain to treat its drivers like
employees (“Move fast and fix
things”, March 2oth). But it will
only pay the minimum wage
once a driver accepts a book-
ing. The drivers have claimed
that up to half their time is
spent waiting for rides, and
this should rightly be consid-
ered part of their working
hours. Would it be correct to
pay supermarket workers only
when they are scanning items?
THOMAS PAPPAS

London

Real life justice
You suggested that the deci-
sion to host the trial of Andrea
Sahouri, a journalist, at Drake
University Law School was
bizarre (“Press freedom under
pressure”, March 13th). On the
contrary, selecting the case for
our annual trial practicum was
an invaluable learning experi-
ence for our students, and also
helped shine an international
spotlight on this prosecution.
Remarkably, the vast major-
ity of American law students
can graduate without having
ever seen a trial, let alone
participated in one. That does
not happen at Drake Law; we
suspend regular classes for a
week so that first-year law
students can observe a real
trial from the selection of the
jury through to the verdict.

Students have the opportunity
to discuss tactical decisions
and rulings with the attorneys
and judges, and in most years,
after the jury has reached its
verdict, they are able to talk to
jurors about their views of the
evidence.

The real-life nature of the
case makes ita much more
meaningful experience than
the typical law-school
simulation. Seeing a defend-
ant led off in handcuffs at the
end of a murder trial, as
students witnessed several
years ago, is something they
will never forget, bringing
home the dramatic power of
the legal system over people’s
lives and liberty.

JERRY ANDERSON

Professor of law

Drake University Law School
Des Moines, Iowa

Support your local pub

One of the greatest opportuni-
ties presented by Britain’s
separation from the EU
(“Growing apart”, March 13th)
is differentiated excise duty.
Allowing British pubs to enjoy
alower level of tax on draft
beer, for example, was illegal
under EU rules. Lowering the
tax would provide a boostto a
much-loved industry.

PAUL WELLS

Sandy, Bedfordshire

Continuing the Dylan meme
“Shelter from the storm”
(March 6th) outlined welfare
initiatives to beat the idiot
wind. The pandemic has left us
tangled up in blue and was no
simple twist of fate. We're
together through life but
mourn fallen angels. And yes,
we desire another side, more
freewheelin’. I just got my first
AstraZeneca shot of love,
leaving me knocked out load-
ed. Oh mercy. A new morning.
DREW FAGAN

Toronto

Letters are welcome and should be
addressed to the Editor at

The Economist, The Adelphi Building,
1-11John Adam Street, London WC2N 6HT
Email: letters@economist.com

More letters are available at:
Economist.com/letters
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Director EDHEC-RISK

EDHEC Risk Climate Impact Institute (ERCII) Climate Impact Institute
One vacancy in London or Nice - Full-time Position

EDHEC seeks a Director for its new Climate Finance Institute
EDHEC, one of the leading European business schools, recognised for the quality of its research in finance, is recruiting a Director for its new climate finance research institute, the EDHEC
Risk Climate Impact Institute (ERCII).

EDHEC's ambition is to make the EDHEC Risk Climate Impact Institute an international centre of reference in the area of fundamental and applied research on measuring the impact of
climate change on asset prices and on the financial industry’s participation in mitigating climate change.

Drawing on the reputation that EDHEC Risk Institute has built up over the past 20 years, the EDHEC Risk Climate Impact Institute intends to develop its activities in close cooperation
with the investment industry.

Responsibilities and missions
In close cooperation with ERCII's Scientific Director, the institute’s Director will manage the institute, which has been provided with a budget of 25 million euros for the first five years. The
Director will participate in building a team of researchers and development support staff of around 15 people.

The director will have direct responsibility for the implementation of the institute’s outreach, whether it involves organising presentation events and promoting the research to the industry
or scientific cooperation with the industry.

A climate-investing specialist, the institute’s director will have direct responsibility for the research & development focus on the financial industry’s participation in mitigating the risk of
climate change.

With very good knowledge of the industry, the director will develop and coordinate industry relationships, whether to fund research initiatives or implement joint research ventures.
A good communicator, the ERCII Director will be the institute’s spokesperson and its institutional representative.

Profile
This position is reserved for a high-level professional who has exercised research responsibilities in the area of climate finance for at least five years and has more than ten years of
professional experience in the finance sector.

Ideally a PhD holder, the Director will have dual expertise on both technological and financial matters relating to climate change.
Apart from their scientific qualities, the Director will need to have genuine project leader and communication qualities to fully cover the representation and development of the institute.
The institute’s working language is English, so the Director will need to be bilingual if their first language is not English.

Location
The institute will have staff on EDHEC's campuses in London, Paris and Nice, so it is entirely possible for the director to exercise their responsibilities from one of these locations.

The director is expected to be highly geographically mobile in carrying out their missions.

Remuneration
The remuneration will be in line with the institute’s ambitions and EDHEC implements an active talent recognition and management policy by associating its talent with the success of
the initiatives that they develop.
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A new phaRNAcopoeia

Cometh the hour, cometh the molecule. The covid-19 pandemic has given RNA
a long-awaited turn in the medical spotlight

OLECULAR BIOLOGY is not a popularity
Mcontest. But if it were, it would be a
partisan one. The evolutionary biologists
would pledge their allegiance en masse to
DNA. The sequences contained in its regu-
lar coils knit together the stories of almost
all life on the planet. Pharmacologists, be-
ing of a more practical bent, would instead
vote for proteins. Proteins are not about se-
quence, but about shape; their complex, ir-
regular outlines, and the ways that they
can change, allow them to do almost all of
the biological work that gets done in cells.
And it is thanks to the way that particular
drug molecules fit into those shapes that
almost all drugs have their effects.

There would be only a small following
for ribonucleic acid (RNA), widely seen as a
helpmeet molecule. It could be argued that
the production of RNA is DNA’s main pur-
pose; it is certainly true that the produc-
tion of proteins would be nowhere without
it. But it is a backstage operator, not a star;
hewing wood and drawing water, hard
working but hardly glamorous, appreciat-
ed only by devotees.

Or at least that was the case until vac-
cines made of RNA started giving protec-
tion against covid-19 to millions of people
around the world every day. Now Cinderel-
la has gone to the ball. Not only are RNA
vaccines being considered for all sorts of
other diseases, some of which have yielded
to no other approach; other pharmaceuti-
cal uses of RNA look set to come into their
own, as well. The way molecular biology is
applied to medicine seems to be in the
throes of revolution.

Incarnation incarnate

The great unifying truth of molecular biol-
ogy, uncovered during the intellectual rev-
olution which followed the discovery of
DNA’s double-helix structure, is the way in
which the worlds of shape and sequence
are linked. The shape of a protein depends
on the intricate way in which the chain of
amino acids of which it consists is folded
up. That depends in turn on the order in
which amino acids of different types are
strung together on that chain. And the or-
der of the amino acids is a crucial part of

the genetic information stored in the DNA
sequences of the cell’s genome.

The transfer of information from the
staid archival form it takes in the genome
to its active physical instantiation in the
machineries of the cell depends on RNA, a
molecule in which both sequence and
shape play crucial roles. The gene se-
quence is first copied from DNA to RNA;
that RNA transcript is then edited to form a
molecule called a messenger RNA, oOr
MRNA (see diagram on next page).

The end of the mRNA molecule is for-
matted into a distinctive shape which is
recognised by ribosomes, complex pieces
of machinery composed of dozens of pro-
teins draped around another set of RNA
molecules. With the help of yet more RNA
molecules—Ilittle ones called tRNAs which
stick to the mRNA sequence three letters at
a time—the ribosome translates the genet-
ic message into the protein it refers to by
creating a chain of amino acids as it moves
along the message.

This is the mechanism exploited by the
RNA vaccines developed by BioNTech, a
German biotechnology company based in
Mainz, and Moderna, an American one
from Cambridge, Massachusetts, against
SARS-COV-2, the virus which causes co-
vid-19. The companies mass produce the
RNA sequence describing the distinctive
“spike” protein, which studs the outer
membrane of the virus, formatted so as to
look like a natural mRNA. These RNA mole-
cules, wrapped in little fatty bubbles called m
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» liposomes are injected into patients,
where the liposomes smuggle the mRNA
into cells. Ribosomes pick up on the mrRNA
format and read the sequence, thus pro-
ducing the spike protein. The immune sys-
tem learns to recognise the spike which the
vaccinated cells are producing and stores
away the memory of how to do so. This al-
lows it to mount a swift response if it later
comes across the same protein on the sur-
faces of viral particles and infected cells.

This ability to get cells to churn out pro-
teins for which their DNA contains no
genes is, in itself, enough to open up
swathes of new therapeutic territory. But it
is not the whole story. Cells make vast
amounts of RNA that does not describe
proteins. Its ability to recognise specific
genetic sequences makes it useful for all
sorts of processes, including turning the
translation of genes on and off. Its ability
to fold itself into particular forms—hair-
pins, loops and the like—makes it good at
interacting with proteins.

This alphabet soup of RNAs (see table
on next page) seems to function a bit like a
computer’s operating system, mediating
the relationship between the cell’s hard-
ware and its software. Many of the details
of how this works remain obscure. But
some are understood well enough for a lot
of brainpower and money to have been
poured into attempts to hack the operating
system for therapeutic purposes.

These abilities should enable drugmak-
ers to head upstream from the proteins
whose shapes they have long studied into
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the realms of sequence. Where previously
they targeted proteins which were already
present, now they can in principle target
the processes which control which pro-
teins get made in the first place, adding
helpful new ones to the roster and crossing
harmful old ones off. There are RNA-based
drugs in clinical trials for the treatment of
cancer, heart disease and numerous inher-
ited disorders—as well as brain diseases
such as Alzheimer’s and Parkinson’s.

Moreover, RNA’S mixture of sequence
and shape means that in many of these ar-
eas the once-haphazard process of drug
discovery, long dependent on matching
the shape of small synthetic molecules to
the crannies and crevices of the proteins
they targeted, can itself be systematised. A
sequence which recognises, or forms a part
of, one gene can be switched out for a se-
quence tailored to another. When what an
RNA drug does depends on its sequence, its
target and action can be modified by the
click of a mouse.

The medicine is the message

Both the firms with mRNA vaccines on sale
had other vaccines in the pipeline before
covid-19 struck. It is part of the appeal of
the technology that they were able to turn
on a sixpence and refocus their efforts on
SARS-COV-2 as soon as the sequence for its
spike gene was released last January. Now
they are both getting on with what they had
planned beforehand. Moderna is looking
atvaccines to fend off infection by cytome-
galovirus (@ herpes virus which causes
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neurological problems in newborns), three
lung viruses which cause respiratory dis-
ease in young children and Zika, a mosqui-
to-borne virus found mainly in the tropics.
BioNTech is focusing more on developing
vaccines, and other treatments, with
which to treat a wide range of cancers.

Cancer cells tend to have peculiar con-
stellations of proteins on their surfaces,
including both normal ones that are over-
expressed and, more intriguingly, mutant
forms peculiar to the development of that
tumour. Comparing the genes expressed in
a patient’s healthy cells with those used by
their tumour cells reveals which mutant
proteins the cancers are producing;
mRNASs for those proteins can then be in-
corporated into a vaccine.

Produced as a result of vaccination, the
proteins can engender a vigorous immune
response the cancer itself does not—part of
being a successful tumour is deploying
mechanisms that stop the immune system
from coming to grips with you. According
to Ozlem Tureci, BioNTech’s co-founder,
the firm has 500 patients enrolled in clini-
cal trials for cancer. Moderna is pursuing
similar ideas.

BioNTech is also testing mRNA vaccines
aimed at overexpressed but unmutated
proteins. Moderna, meanwhile, is looking
into vaccines that train the immune sys-
tem to recognise proteins created by com-
mon mutations in KRAS, a gene implicated
in about 20% of human cancers. CureVac,
based in Tibingen, an mRNA firm which
also has a SARS-COV-2 vaccine in trials, is
conducting trials of a vaccine for non-
small-cell lung cancer.

Vaccination is not the only way that
MRNA injection might fight viruses and tu-
mours. The technique could also be used to
get cells to produce therapeutic proteins
that are currently administered through
injection or infusion: interleukins and an-
tibodies. Designer antibodies are a mas-
sive faff to make in industrial quantities;
getting patients’ cells to take on the manu-
facturing duties instead would be a great
step forward if it proved practical.

There are many other sorts of proteins
which can be stimulated to therapeutic ef-
fect. A project on which Moderna is collab-
orating with AstraZeneca, a pharmaceuti-
cal giant, delivers the mRNA for a protein
which encourages the regrowth of blood
vessels. The idea is that the therapy, now in
phase 2 clinical trials, could stimulate the
growth of new cardiac blood vessels after
heart attacks.

Getting the body to produce a protein it
needs just for a short while—an antibody,
say, or a growth factor—is one thing. But
what about a protein that it needs on an ev-
eryday basis, but lacks the gene for? Such
genetic diseases have always been the
most obvious targets for gene therapy—
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» patient’s cells, or repair a broken one, thus
allowing them to make a protein they have
hitherto lacked. But at least some such
conditions might instead be treated with
MRNA. Inserting a gene might be more ele-
gant—but getting it in the right place and
regulated in the right way is challenging. If
MRNA treatments get the job done, they
might offer a nice alternative.

There are thus mRNA treatments being
studied for phenylketonuria, a metabolic
disorder which requires sufferers to re-
strict their diets for their entire lives; gly-
cogen-storage disease, which enlarges the
liver and kidneys and stunts children’s
growth; and propionic and methylmalonic
acidemias, two illnesses in which the body
cannot properly break down proteins and
fats. All are conditions that gene therapists
are looking at, too.

That BioNTech, Curevac, Moderna and
some others now have all these projects on
the go is largely down to the fact that they
have spent many years developing the ba-
sics of their platforms. Many hurdles had
to be crossed before they could get cells to
accept and act on messages from beyond;
the RNA had to be subtly toughened up so
that it would not itself fall prey to the im-
mune system or get dismantled inside
cells; the right lipids had to be found for
delivery, sometimes tailored to particular
tissues like those of the liver or lymph
nodes. The potential inherent in the idea
meant that their work was not completely
ignored; in 2018 Moderna'’s 1pO valued the
company at $7.5bn, a record for the biotech
sector. But biotechnology has a long histo-
ry of proving biology to be messier and
more contrary than those seeking to ex-
ploit its loopholes expect.

Stop making sense

Scepticism was also warranted, it seemed,
by the fact that messing around with RNA
had been through bursts of popularity be-
fore. One of the very oldest companies in
the field, Ionis Pharmaceutials (known as
Isis until that name was appropriated by a
would-be caliphate) was founded in 1989.
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Its intention, then and now, was not to
make use of mRNA, but to hobble it.

The sequence of an mRNA molecule
carries the same information as can be
found in the gene which served as its tem-
plate; but thanks to the way RNA is made it
carries it in a complementary way. Where
the DNA has a letter called C for cytosine,
the RNA will have G for guanine; where the
RNA has a C the DNA will have a G, and so
on. Complementary strands stick together;
that is what keeps DNA molecules paired
up in double helices. If you introduce an
MRNA to a molecule with a complemen-
tary sequence the two will stick together,
too, rendering the mRNA useless (see bot-
tom deck of diagram on previous page).

Again, getting the neat idea to work in
ways that helped proved hard. It took Ionis
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a quarter century to start getting its “anti-
sense” drugs to market on a regular basis. It
now has three: nusinersen, approved in
America in 2016 and Europe in 2017 for use
against childhood spinal muscular atro-
phy, a muscle-wasting illness; inotersen,
approved in 2018 for hereditary transthyre-
tin-mediated amyloidosis (hATTR), which
damages the peripheral nervous system;
and volanesorsen, approved in Europe in
2019, which lowers levels of triglyceride
fats in the blood of people with a metabolic
error that makes them far too high.

Ionis currently has a further 37 anti-
sense molecules in clinical trials for condi-
tions including Huntington’s disease (a
study being carried out in collaboration
with Roche, a large Swiss pharma compa-
ny); amyotrophic lateral sclerosis, Alz-
heimer’s disease and Parkinson’s disease
(in collaborations with Biogen, a specialist
in treatments for neurological disease); be-
ta thalassaemia, a blood disorder similar to
sickle-cell anaemia; and cystic fibrosis.

The firm is also developing, in collabo-
ration with Novartis, another Swiss com-
pany, a way of reducing levels of lipopro-
tein(a), a particularly damaging form of
low-density-lipoprotein (LDL) cholesterol.
Lipoprotein(a) levels are untreatable with
existing medicines; Pelacarsen, as the drug
is known, is in phase 3 clinical trials to see
if it can change that.

Unlike molecules of mRNA, which can
tolerate only a small amount of chemical
tinkering before becoming ribosome-un-
friendly,

Name Function Used as a drug? Targeted by a drug? First recognised

rRNA  Ribosomal RNA No Yes 1955
Protein synthesis eg, aminoclycoside antibiotics

tRNA  Transfer RNA Proposed Yes 1958
Protein synthesis eg, tetracycline antibiotics

mRNA  Messenger RNA Yes Yes 1961
Protein synthesis eg, MRNA vaccines eg, antisense

snRNA  Small nuclear RNA No In trials 1960s
Editing of MRNA

snoRNA Small nucleolar RNA No Proposed 1960s
Modification of other RNAs

miRNA  MicroRNA In trials In trials 1993
Regulator of gene expression

siRNA  Small interfering RNA Yes No 1998
Silencing of targeted genes eg, patisiran, givosiran

IncRNA  Long non-coding RNA No In trials 1990s
Control of nuclear architecture

saRNA  Small activating RNA In trials No 2000s
Gene activation

piRNA  Piwi-interacting RNA No Proposed 2000s

Silencing of repetitive gene elements

Sources: Computational Medicine Centre at Thomas Jefferson University; various papers

antisense molecules can bekr
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» tweaked quite a bit, and thus made long-
lasting. Ionis’s researchers have worked
out how to stabilise them so that they will
hang around inside cells for months. This
is important because most of Ionis’s tar-
gets are chronic diseases that require con-
tinuous treatment. The fewer injections
per year the better.

While biotech companies were beaver-
ing away at antisense molecules in the
1990s, researchers elsewhere discovered
that nature had a similar technology of its
own: gene silencing, a process guided by
small interfering RNAS (SIRNAS). The early
2000s saw a gene-silencing biotech boom
led by Alnylam, founded in Cambridge,
Massachusetts in 2002, and Sirna Thera-
peutics, which got going in San Francisco
the following year.

Established pharma companies, in-
cluding Abbott, Merck, Novartis, Pfizer,
Roche and Takeda, waded in, too, with
Merck buying Sirna for more than $1ibn in
2006. For almost a decade, attention and
money were showered on the field. But
though there were many promising leads,
they failed to turn into drugs. By the early
2010s it seemed that the party was over.

Nonlinear, nonvisual and inclusive
Alnylam, though, kept dancing. In 2014 it
bought what was left of Sirna from Merck
fora knock-down price. It launched its first
product, patisiran, a treatment for hATTR,
in 2018. It now has two others, givosiran
and lumasiran, which also address rare ge-
netic disorders.

A fourth substance developed using its
technology has broader appeal. This is in-
clisiran, developed to treat an inherited
disorder that pushes the concentration of
LDL cholesterol in the blood to dangerous
levels; around 3om people worldwide suf-
fer from it. A firm called the Medicines
Company licensed Inclisiran from Alny-
lam to bring it to market. With approval
looking likely (it was given in Europe late
last year) Novartis bought the Medicines
Company for $9.7bn in January 2020.

According to Akshay Vaishnaw, Alny-
lam’s head of R&D, the firm has another 14
siRNA drugsin clinical trials. These includ-
ing potential treatments for haemophilia,
hepatitis B and recurrent kidney stones.
Arrowhead Pharmaceuticals, of Pasadena,
California, has eight potential siRNA drugs
in trials, including one directed at cystic fi-
brosis. Dicerna Pharmaceuticals, of Lex-
ington, Massachusetts, has three.

These siRNAs work by straddling the
worlds of shape and sequence. Their shape
fits them into a group of proteins called an
RNA-induced silencing complex (RISC).
But a bit of the sirRNA is left sticking out of
this complex; this tail contains a sequence
complimentary to that of the RNA to be si-
lenced. When siRNA and mRNA meet, the
proteins in the rR1sC chop the messenger to

pieces. (A conceptually similar mecha-
nism for the RNA-guided protein-executed
chopping up of genes found in bacteria is
the basis of the CRISPR tools now revolu-
tionising gene editing.)

In plants and invertebrates the natural
function of the siRNA mechanism is clear:
cutting up mRNASs associated with viruses.
They do not seem to serve that function in
vertebrates, and no one is quite sure what
they do instead. But that does not stop
them from looking like promising drugs.

So do another set of RNAs associated
with RISCs: micro-RNAs, which use their
complementary sequences not to destroy
MRNAS but to regulate them. The human
genome seems to contain about 2,600 of
these mirNAs, and they are thought to be
involved in regulating the rate at which
about 60% of the genes describing pro-
teins get transcribed. Several look like
promising therapeutic targets.

Since the active bit of an miRNA is a sin-
gle-stranded sequence-specific tail, the
obvious way to target them is with anti-
sense. Regulus Pharmaceuticals, a firm
that started life as a collaboration between
Ionis and Alnylam, is trying to develop an-
tisense molecules aimed at miRNA-21 to
treat two kidney-related genetic condi-
tions in which that mirNA plays a role.
When you start targeting mirRNAs, though,
things get positively baroque. Santaris
Pharma, a Danish firm, has developed Mi-
ravirsen, an antisense suppressor for miRr-
NA-122 which the hepatitis C virus uses for
its own unhelpful ends. The drug has now
been taken on by Roche.

The innovation continues. MiNA Ther-
apeutics, a startup in London, is working
on the potential of sarRNAs, which activate
genes which otherwise stay silent. Others
are investigating systems for “self-ampli-

Briefing RNA medicines

fying” mRNA drugs. These mRNAs would
inveigle a cell’s ribosomes into producing
not just the protein that was meant to be
delivered, but also a second protein, called
RNA-replicase, which would make more of
the mRNA, thus leading to even more pro-
tein being expressed. There is surely fur-
ther cleverness to come.

Could be so exciting
Even if only a fraction of these possibilities
pan out it looks certain that, in popularity
contests to come as in stockmarkets today
(see chart on previous page), more people
will be plumping for RNA. Their support
will be welcomed by the small band of biol-
ogists with an interest in the very earliest
history of life that has long formed the dis-
cerning core of the molecule’s following.
Life needs both a way of doing things in the
now—catalysing the reactions on which its
metabolism depends—and of passing in-
formation into the future. Of the mole-
cules known today only RNA, in its shape-
and-sequence versatility, can do both
those things, dealing with the needs of the
everyday at the same time as encoding in-
structions for its own reproduction in the
form of alegible sequence. This suggests to
many that early life spent some time in an
“RNA world” before the division of labour
allocated doing things to the proteins and
storing data to DNA, reducing RNA to a sup-
porting role in the world it had created.
The application of RNA has met many
obstacles over past decades, and the fact
that it has proved itself in vaccines does
not mean it will not meet more in the fu-
ture. But it does seem that medicine now
has a way to target drugs not just at pro-
teins, but at the processes that make them,
and that opens up new realms of possibili-
ty. The next RNA world awaits. B
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Violence in America

A modern murder mystery

WASHINGTON, DC

In 2020 America experienced a terrible surge in murder. Why?

N MANY RESPECTS, the murder of Alante
Hands last year on a Chicago street was
sadly unremarkable. He was young, just 27,
and black, like four in every five homicide
victims in the city. Like nine in ten mur-
ders in Chicago, his life was taken by a
gun—bullets pierced his arm, chest and
leg. He had a lengthy criminal record, be-
ginning a decade ago when he was arrested
while still a minor for shooting at a police
officer. He died in the violent West Side of
the city on West Rice Street, where six oth-
ers have been murdered in the past two
decades. But for the fact that his murder
occurred on December 31st 2020, the 787th
and final one of an especially bloody year
for the city, it might have been forgotten.
The plague year proved brutal for Chica-
g0, already a violent city even by American
standards. Murders increased by 56% from
2019—nearly three times as many victims
as in all of Italy. As crime data from 2020
are compiled, one thing has become clear:
American cities saw the biggest rise in
homicides in decades, currently estimated
at 30% in a single year. That would be the
highest annual increase in more than 50

years. In New York City, murders were up
by 45%. In the Bay Area around San Fran-
cisco, they rose by 36%. In Washington, Dc,
they climbed by 19%. Our analysis of pre-
liminary data from the FBI suggests that it
is not just a big-city phenomenon. Small
towns and even rural counties experienced
smaller yet sizeable increases in murder
rates (see chart on next page).

Neither does the increase appear to be
subsiding. Homicides in New York City are
proceeding at the same pace as the previ-
ous deadly year. Mass shootings, which
were mercifully rare during the year of
lockdowns, have returned. On March 16th,
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a spree of shooting at three massage par-
lours in Atlanta killed eight people. On
March 22nd, ten were killed at a grocery
store in Boulder, Colorado (pictured); Pres-
ident Joe Biden called for stricter gun-con-
trol laws. Though such shootings account
for very few of the tens of thousands of an-
nual gun homicides in America, they focus
media attention on the enduring problem
of violence. That could be salutary. Unlike
past escalations in violence, this one has
gone comparatively unremarked on by na-
tional politicians, despite its magnitude.

America benefited from decades of
what researchers termed the “great crime
decline”—the violent-crime rate was cut
nearly in half from 1993 to 2019. If that 30%
rise in city murders in 2020 were to hold
nationwide, it would return America to a
homicide rate last experienced in1998. “It’s
like 20 years of crime decline and violence
decline has just disappeared,” says John
Roman, a criminologistat NORC, a research
institute at the University of Chicago.

What has caused this? One theory em-
phasises the pandemic. “The recipe for vi-
olence in any city in the world is dense
clusters of young men with nothing to do,”
says Mr Roman. Schools, work, churches,
community centres and violence-cessa-
tion programmes all stopped, making it
easy for conflict to escalate.

The dwindling of stimulus payments
over the summer meant that poverty was
rapidly increasing during the months
when murder spiked. Patrick Sharkey, a so-
ciologist at Princeton University, notes m
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» that sales of guns and alcohol, common
precursors to violence, soared. Some 23m
guns were bought in 2020, 64% more than
usual. Alcohol sales were up by 25%. Drug-
overdose deaths probably hit another peak
in 2020; competition over illicit-drug sales
often spills over into violence, perhaps of-
fering a partial explanation for the simul-
taneous increase in rural America. Pan-
demic effects may thus may provide all the
ingredients for the year’s grim cocktail.

Another explanation identifies the kill-
ing of George Floyd in Minneapolis on May
25th, and the ensuing national protests, as
the turning-point. Paul Cassell, a law pro-
fessor at the University of Utah, suspects a
nationwide “Minneapolis effect”. Murder
had been high throughout the year, but it
did seem to surge around that time. In Chi-
cago, 42 people were killed between May
27th and June 2nd, the deadliest week in
the city since 2001.

This theory holds that a sudden shock
in the behaviour of cops, as officers are di-
verted to secure protests and discouraged
from proactive policing, leaves a vacuum
in high-crime neighbourhoods. Arrests in
New York City dropped between July and
September, even though these were the
deadliest months in the city in years (and
arrests were down by 35% for the entire
year). Loss of trust in the police may also
exacerbate violence. American cities that
have experienced large protests over police
practices have often experienced a subse-
quent wave of violence. In Baltimore, after
the death of Freddie Gray in police custody
in 2015, homicides rose by 50%, and have
remained stuck near there ever since.

A puzzle, particularly for the pandemic
explanation, is America’s exceptionalism
in rising murders—unlike the country’s
great crime decline, which coincided with
global drops in violence. Most countries
went into pandemic-induced lockdown,
and many have emerged with stagnant or
even lower murder rates. Murders in Italy
dropped sharply, and those in England
seem to have remained flat. Even in the vi-
olent neighbouring country of Mexico,
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murders did not increase. The same was
true of most of the Americas.

If the primary causes are pandemic-re-
lated, that may augur a reprieve in the
coming summer months as vaccination
drives fully reopen the economy. If they are
instead related to a crisis in policing, the
effects could well linger, as in Baltimore.

Crime is often seen as a local phenom-
enon, the province of mayors and not pres-
idents. The synchronous rise of homicide
across American cities and towns suggests
a national problem, however. As the White
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House has been consumed by other cri-
ses—covid-19 and now immigration—ris-
ing violence has not been a focus of the Bi-
den administration. Should it persist,
however, the trend will become increas-
ingly hard to ignore and could disrupt the
politics of criminal justice. Progressives
calling to defund police or otherwise min-
imise police presence may find their argu-
ments harder to sustain.

Things certainly do not seem to be im-
proving in Chicago. Compared with last
year, murders are already up by 1%. ®

State of the unions

The battle of Bessemer

BESSEMER, ALABAMA

Joe Biden promises to be the most pro-union president ever

ARRYL RICHARDSON is proud of mak-
Ding his call. One of nearly 5,800 work-
ers at an Amazon warehouse in Bessemer,
Alabama, he says he was the one who first
phoned the Retail, Wholesale and Depart-
ment Store Union (RWDSU) to ask it to orga-
nise his fellow workers. As a result, since
February, staff have been voting in a mail-
in ballot. After that concludes on March
29th, Bessemer may become a unionised
plant, Amazon’s first in America after a
quarter-century of operations.

The result is uncertain, but the cam-
paignis popular: sympathetic drivers honk
as they pass placard-waving activists
standing in the spring sunshine outside
the Amazon plant. Barely 10% of American
workers today belong to a union but, ac-
cording to Gallup, a pollster, 65% of Amer-
icans approve of labour unions. They were
last so well-liked back in 2003. One of the
activists calls the battle in Bessemer a “Da-
vid and Goliath” fight, and says the little
guy might just win.

Stuart Appelbaum, head of the RWDSU,
says this vote transcends efforts at a single
warehouse. It has drawn national atten-
tion—out-of-state politicians and activists
have for months flocked to stand on the
roads outside the warehouse to show their
support. Public understanding of hard-
ships faced by front-line and essential
workers in the pandemic has spread sym-
pathy. Mr Appelbaum speculates that the
vote could help shape “the future of work”.

That may be overstating it, but other
youthful workers, notably in the tech and
retail industries, are gripped by the con-
test. Workers at Amazon plants across
America, Mr Appelbaum says, have been in
touch to say they may follow Bessemer’s
lead. And for some African-Americans, the
campaignis seen as part ofawider push for

better treatment. In Bessemer most work-
ers are black and around half commute
from nearby Birmingham, a city with a
grim history of mistreating labourers, in-
cluding prisoners who used to be hired out
cheaply to toil for private employers.

The vote is happening at a moment that
looks unusually ripe, politically, for
unions. Organised labour has an outspo-
ken champion in the White House. Joe Bi-
den, who kicked off his presidential run
from a union hall in Pittsburgh, vowed to
be “the most pro-union president” ever. In
February he released a video—timed to
boost the unionisation effort in Bessem-
er—saying that “every worker should have
a free and fair choice to join a union”.

This week the Senate confirmed Marty
Walsh, a former labourer and mayor from
Boston, as his labour secretary, the first
time in decades an ex-union boss has held
that job. Mr Biden’s administration also
supported farmworkers’ unions in a case
before the Supreme Court this week. The
court is to decide whether to undo a 45-
year-old law in California that lets unions
organise, uninvited, by entering farmers’
land. Donald Trump’s administration had
backed two agricultural firms that are seek-
ing to scrap the law, saying it unfairly puni-
shed companies. Mr Biden wants to keep it.

The Biden administration is also sup-
porting the PRO Act, a union-friendly bill
that passed the House this month, after
languishing in Congress for over a year. It
drew only a handful of Republican backers
and is widely opposed by employers, but a
poll suggests that 59% of the public favour
it. The act would strengthen the powers of
the National Labour Relations Board, grant
independent workers more rights to orga-
nise and weaken provisions that exist in
many states—known as “right to work” p»
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Wild claims

A popular measure of America’s economic health has become pretty useless

N THE PAST year pundits have closely

tracked America’s “jobless claims”
data, published every Thursday by the
Department of Labour to show how many
people are newly claiming unemploy-
ment insurance (UI). These data once
provided invaluable insights: in 1995
Alan Greenspan, then chair of the Federal
Reserve, personally intervened to ensure
that they continued to be produced
during a government shutdown. Yet in
the current crisis more people are start-
ing to realise their limitations.

Somebody seeking Ul benefits must
file a claim with a state employment
office. The claims data were useful early
in the pandemic. They are published
with alag of only a few days, so gave an
insight into the economic collapse of last
March and April long before the monthly
jobs report. In those two months claims
data suggested that about 3o0m Amer-
icans had filed for ui—in line with later
figures on job losses from the Bureau of
Labour Statistics.

Yet in the past year more than 8om
applications have been filed for state UI.
Were all applications unique, the data
would imply that 50% of American work-
ers had lost their pre-pandemic job.
Really? About 20m Americans remain on
some form of U1, twice the number offi-
cially classified as unemployed. Initial
claims for state Ut have fallen from the
heights of last spring, but even now over
700,000 claims are being filed each
week, more than at the height of the
financial crisis of 2007-09.

It is possible the claims data reveal
that America’s labour market is doing far
worse than other statistics show. More

» laws—that discourage union activity.

The Senate almost certainly will not
take it further. But Mr Biden’s promotion of
it looks well-judged politically. Doing so
helps him fend off leading Republicans
who themselves have offered pro-union
statements. Josh Hawley, a senator from
Missouri, declared in November that Re-
publicans were now a “working-class par-
ty”. Marco Rubio, from Florida, said this
month that he supports unionisation at
Amazon because the firm had waged a
“culture war against working-class values”.
(Republicans also heartily dislike Jeff Be-
z0s, Amazon’s billionaire boss, who also
owns the Washington Post.) Neither, how-
ever, backs the PrRO Act, or the idea of
unionisation at other firms.

Let's do hunch

likely, the data themselves are flawed.
Why? Early in the crisis wonks
warned that initial-claims data would
run high long after actual job losses had
fallen, because state U1 offices were
catching up on backlogged applications.
A paper last year from the Federal Re-
serve said “errant claim duplication” may
inflate official tallies. Some state offices
have made it easier for people working
reduced hours—rather than not at all—to
claim u1. The government has also al-
lowed more people, including the self-
employed and gig-economy workers, to
be eligible for payments. Another source
of distortion could be widespread fraud.
No one knows the biggest reason why
claims are so absurdly high. But this
much is clear: to get the measure of
America’s labour market, look elsewhere.

Dan Kaufman, who has written on the
politics of anti-union movements, says
such pro-union comments by Republicans
count as a mere “performative tribute to
the working class”. Yet even tributes can
have appeal. Mr Trump managed to draw
votes from a healthy 40% of union house-
holds last year. Mr Biden outperformed
him, winning 56% support of union voters.
But Mr Biden knows that getting support
from union homes is no longer easily guar-
anteed