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When Neil Sweezey started working as a clinician in the
1980s, he began to spot a strange pattern in his patients with
cystic fibro- sis. Girls with the genetic disease seemed to be
coming into hospital with lung damage or infection more often
than boys with the same condition. That trend stands in

opposition to the more general pattern of women edging out

men on health metrics. “The fairer sex is also the tougher sex,”

explains the pulmonologist at the Hospital for Sick Children in

Toronto, Canada — pointing out that on aver- age, women
live for six to eight years longer than men. “Whereas if you
look at the cystic fibrosis population, it is flipped the other way.
The girls are dying off faster.”

A comprehensive analysis in 1997 of more than 21,000
people with cystic fibrosis in the United States showed a
median life expectancy of 25.3 years for women and 28.4 for

menl. The bacteria associated with lung decline and early



death were also found to be present in women earlier than in
men. (Nature recognizes that sex and gender are not the
same, and are neither fixed nor binary.)

Some scientists argued that the reason for the difference was
simply that men were better at adhering to their treatment
plans than women, Sweezey says. But others were confident
that a biological mechanism was to blame. Some anticipated
it might be a difficult riddle to solve, with an answer spanning

multiple disciplines.

The gender gap mystery
A decade and a half after that US analysis, a medication
called ivacaftor (marketed as

Kalydeco by Vertex

Pharmaceuticals of Boston, Massachusetts) became
available. It corrects certain mutations in the cystic fibrosis
transmembrane conductance regulator (CFTR) protein that
are at the root of the disease. Pulmonologist Raksha Jain at
the University of Texas Southwestern Medical Center in
Dallas wondered whether the topic of sex differences in cystic
fibrosis was still relevant — perhaps this drug had plugged
the gap. Her findings?2 showed that was not the case. “We
controlled for a lot of different variables that are known to
impact how somebody does

with cystic fibrosis,” she explains. “Despite all that, women
had a fairly large difference in their survival relative to men —
they were dying three to four years earlier.”

So what was going on? The first clue, says physiologist Brian
Harvey at the Royal College of Surgeons in Dublin, was that
lung exacerbations (worsening of respiratory symptoms)
occurred in women with the disease at around the time they
reached puberty. Given the timing, he surmised that sex
hormones must be playing a part in this discrepancy. So
Harvey and his colleagues set out to map the effects of the
menstrual cycle on cystic fibrosis progression. “We found that
in the mid-cycle when oestrogen levels were highest, lung
exacerbations were also at their highest,” he says.

The next step was to work out how endogenousoestrogen
could be contributing to

a worsening of the condition. One hypothesis involved the

hormone’s effect on ion transport in the lungs. In cystic

fibrosis, this is already disrupted. People with the disease lack
a working version of CFTR, the protein responsible for
regulating chloride transport. This deficit leads to the
dehydration of a thin layer of fluid in the lungs called the
airway surface liquid and results in a build-up of mucus. But
experiments found that in women, CFTR might not be the only
problem.

In lung samples from women with cystic fibrosis, oestrogen
was found to modulate an epithelial sodium channel, leading
to further reduction of the airway surface liquid, which in turn
makes the mucus even harder to clear3.“The more the ion
transport is compromised, the less hydrated the lung lining
becomes,” says Harvey. “Then the more mucus gets stuck.
And bacteria colonize the lung and become lodged long-term
in the airways.”

But oestrogen’s effect was not limited to mucosal fluid
dynamics in the lungs. Researchers also found a
microbiological difference between men and women. In cystic
fibrosis, arguably the most important bacterium is
Pseudomonas aeruginosa, which contributes to many of the
most serious infections in people with the disease. This
microorganism was causing problems much earlier in women
than in men. Clinician Sanjay Chotirmall at the Lee Kong
Chian School of Medicine of Nanyang Technological
University in Singapore wondered whether oestrogen could
be directly helping the aggressive bacterium. Sure enough,
while working on his PhD in Harvey's laboratory, Chotirmall
found that in an oestrogenrich environment, P aeruginosa
forms biofilms that are harder for the immune system to
eradicate.

And intriguingly, the Dublin group showed that women who
were taking oral contraception needed fewer courses of
antibiotics to keep cystic fibrosis-related infections in check
than did women not on hormonal birth con- trol4. “When a
woman takes the pill, it tricks the body into thinking there's
oestrogen hanging around until her own endogenous
oestrogen gets suppressed,” Chotirmall says. If women who
take the pill get fewer infections, perhaps natural oestrogen
exacerbates cystic fibro- sis. However, researchers at Imperial

College London found no differences in clinical out- comes in



cystic fibrosis between women who were taking oral
contraceptives and those who weren'tb.

Hormonal differences

In April 2020, Harvey and a colleague6 found that oestrogen
exacerbates P aeruginosa infections by allowing the
bacterium to better penetrate the lungs in cystic fibrosis.
Unsurrisingly, the oestrogen blocker tamoxifen was shown to
inhibit this action. “It's a double whammy,” Harvey sums up.
“Oestrogen is not only affecting the airway epithelium
dynamics, but also affecting the virulence of the bacteria.”

In Sweezey's lab, experiments have pointed to yet another
possible hormonal explanation for the gender gap in cystic
fibrosis outcomes. Oestrogen might affect the immune
system, prompting white blood cells to recruit excessive
amounts of inflammatory cells called cytokines to the infected
tissue. Inflammation is a big problem in cystic fibrosis,
contributing to airway damage and life-threatening infections.
Sweezey's results indicated that inflammation-related
damage is more pronounced in women with the disease than

in men.

Although this research points to oestrogen-

blocking drugs as having a possible value for treating cystic
fibrosis in women, Jain thinks more development is needed
before such treatment could produce benefits that out- weigh
the downsides. Oestrogen blockers cause side effects such
as hot flushes, mood problems and insomnia, and could
cause young women to enter premature menopause, which
is linked to an increased risk of heart disease and bone
disorders. Although menopause could be reversed if
treatment was stopped, patients would probably have to take
hormone inhibitors continuously. “When I've applied for
grants,” Jain says, “people have said they're not going to take
away a woman's oestrogen. If it's not something you can
change, should you really spend many years studying this?”
One potential solution, she says, could be the development of
more-targeted, inhaled oestrogen inhibitors that act only on

the lungs.

The XX factor

Although the hormonal hypothesis would be a tidy
explanation for the gender difference in cystic fibrosis, things
might not be so neat. Differences between the sexes have
also been observed in children with cystic fibrosis long before
puberty, suggesting that oestrogen

isn't the only piece of the puzzle. Always in the back of
researchers’ minds, Sweezey says, is the question: might it be
chromosomal?

Women typically have two X chromosomes, whereas men
typically have an X and a Y chromosome. Although the X
chromosome contains vital genes, it would be damaging to
have a double dose of them. To correct this, a process called
X-chromosome inactivation silences one of the X
chromosomes when they occur in a pair. But this mechanism
isn't as thorough as might be expected; some of the muted
genes leak through. “There are a lot of immunity genes
encoded on the X chromo- some,” says microbiologist
Catherine Greene at the Royal College of Surgeons in Dublin.
Higher levels of these immunity genes are likely to make
women more robust against certain diseases, but more
susceptible to others. One theory suggests that these genes
promote an inflammatory response that helps to clear acute
infections, but that is less useful in chronic conditions such
as cystic fibrosis.

Greene decided to find out whether micro- RNAs (small, non-
coding nucleic acids that

inhibit certain genes) from the X chromo- some were different
between boys and girls with cystic fibrosis. Initial experiments
found no such differences. But then Greene’s group looked at
all microRNAs (not just the ones on the X chromosome) in
blood samples from children under six with cystic fibrosis?.
This time, they found that levels of a microRNA called
miR885-bP were higher in girls than in boys. This molecule
seems to inhibit the action of RAC1, a protein that regulates
CFTR. The finding could be particularly relevant given that the
research spotlight is currently on drugs that target CFTR (see
page S2).

The drugs might work

A few months before Greene’s study was published, the US



Food and Drug Administration approved a therapy for cystic
fibrosis that seems to help clear patients’ airways of mucus
at a higher rate than any other medication. Marketed as
Trikafta by Vertex Pharmaceuticals, the treatment is a twice-
daily combination of three CFTR modulators: elexacaftor,
ivacaftor and tezacaftor. Higher levels of miR885-5P in
women would correspond to lower levels of RACI, which
might influence how well women respond to Trikafta, because
RACI1 regulates the protein that Trikafta targets. “If there's
more RAC1 present in a cell, you're likely to get a better
response. This might suggest very, very vaguely that females
could have a poorer response to this treatment,” says Greene.
She cautions, however, that more research, with much larger
sample sizes, is needed to confirm this observation.

As more people with cystic fibrosis get access to Trikafta,
better data will emerge on the population groups that are
most likely to benefit from it. If women don’t seem to gain as
much from the triple combination, perhaps an adjunct therapy
(such as a contraceptive pill, hormone blocker or microRNA
inhibitor) might improve their response. “It's wonderful that
we have this triple-drug combination, but the job’s not done,”
says Sweezey. “We need to keep on looking for other areas
which contribute in a significant way to cystic fibrosis health.
This gender business is one of those ways.”

Natalie Healey is a freelance writer in London.
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EDITORIAL

18 May 2022

Nature journals raise the bar on sex and gender reporting in
research

Authors will be prompted to provide details on how sex and

gender were considered in study design.

That all employers, including those in the scientific and
research space, can do.

The research community also needs to devote more attention
and resources to studying the impact of menopause on
careers everywhere, not just in high-income countries. And
those organizations that have not yet started to address the
difficulties that menopause can pose for working life need to
do so now. It's time for the stigma around menopause to be
lifted. Doing so will make research a better place to work for
everyone.

Raising the bar on sex and gender reporting in research
Authors submitting to Nature journals will

be prompted to provide details on how sex and gender were
considered in study design.

n late 2020, the European Commission announced that its
research-grant recipients would need to incorporate analyses
of sex and gender in their study design. This could include
disaggregating data by sex when examining cells, or
considering how a technology might perpetuate gender
stereotypes. Back then, Nature wrote that this was a
significant step and urged other funders to follow suit (see
Nature 588, 196; 2020). At the same time, we said that
publishers, too, have a role in encouraging sex and gender
reporting. The responsibility does not lie only with funders.
Some journals have encouraged reporting of sex and gender
analyses for years, and the number of research stud- ies that
include such data has increased substantially in the past
decade. But gaps remain — especially insufficient reporting
of data disaggregated by sex and genderl-3.

To remedy this, from now on, researchers who submit papers

to a subset of Nature Portfolio journals (see list at
go.nature.com/3mcu0zj) will be prompted to state whether
and how sex and gender were considered in their study
design, or to indicate that no sex and gender analyses were
carried out, and clarify why. They should note in the title
and/or abstract if findings apply to only one sex or gender.
They will also be asked to provide data disaggregated by sex
and gender where this information has been collected, and
informed consent for reporting and sharing individual-level
data has been obtained. The changes apply to studies with
human participants, on other vertebrates or on cell lines, in
which sex and gender is an appropriate consideration.

Many research studies don't account for sex and gender.

396 | Nature | Vol605 | 19May2022

Editorials

We aim to promote transparency in study design and,
ultimately, make findings more accurate.”

At the same time, we're urging care and caution in
communicating findings about sex and gender, to avoid
research findings having inadvertent and harmful effects,
especially where there is the potential for societal and public-
policy impact. More details about these changes can be found
at go.nature.com/3mcu0zj. They are part of the SAGER (Sex
and Gender Equity in Research) guidelines4.

In addition, from 1 June, four journals — Nature Cancer,
Nature Communications, Nature Medicine and Nature
Metabolism — will be raising awareness of the updated
recommendations in letters to authors and reviewers during
peer review. The aim here is to improve under- standing of
the degree to which sex and gender reporting is already part
of study design, data collection and analysis in the research
these journals publish. The journals will also evaluate author
and reviewer reception of the changes so that we can iterate
on them as we learn through experience.

The new measures are needed because research is still

mostly failing to account for sex and gender in study design,



sometimes with catastrophic results. Between 1997 and 2001,

ten prescription drugs were withdrawn from use in the United
States; eight of these were reported to have worse side
effects in women than in men (we recognize that not everyone
fits into these categories). These differences had probably
been missed, in part, because of insufficient or inappropriate
analysis of data on sex differences during clinical trials.

By introducing these changes, we aim to promote
transparency in study design and, ultimately, make findings

more accurate. Over time, we hope to see integration of sex

and gender analysis in study design by default.
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Jeanne Calment has nothing on Creme Puff, the
cat. The oldest living human made it to the ripe age
of 122 - not bad for a species with an average life
span of 71 years. But Creme Puff, a Texas feline
that allegedly subsisted on bacon, broccoli, and
heavy cream, more than doubled the longevity of
her kind, surviving a reported 38 years. Bluey, an
Australian cattle dog, was no slouch either. At age
29, he became the oldest canine on record, living

more than twice as long as the average pooch.

For centuries, scientists have tried to understand
the human life span. What sets the limits? What
can be done to slow down the clock? Now, they're
beginning to ask the same questions of our pets. As
in humans, the answers have been hard to come

by. But some intriguing hypotheses are emerging -

ideas that may help explain everything from @
why small dogs live longer than big ones to @

why cats tend to outlast our canine pals.

Figuring out how animals age is a "fascinating
problem," says Daniel Promis low, an evolutionary
geneticist at the University of Washington, Seattle,
and co-leader of the Dog Aging Project, which aims
to extend the canine life span. "It integrates
behavior, reproduction, ecology, and evolution. If we
can understand how to improve the quality and
length of life, it's good for our pets and it's good for

us. It's a win-win."

Scientists have been pondering the mysteries of
aging for more than 2000 years. "The reasons for

some animals being long-lived and others short-



lived, and, in a word, causes of the length and
brevity of life call for investigation," wrote Aristotle
in 350 B.C.E. The Greek philosopher suspected the
answer had something to do with moisture:
Elephants outlast mice, he reasoned, because they
contain more liquid and thus take longer to dry up.
The idea hasn't exactly held water, but Aristotle's
observation that bigger animals tend to live longer
has. Indeed, it's the only trend today's scientists

agree on.

"All of the other hypotheses have fallen apart,”
says Steven Austad, a biogerontologist at the
University of Alabama, Birmingham. One of the
most popular ideas of the past 100 years has been
that animals with higher metabolic rates live shorter
lives because they run out their body clock faster.
But "it hasn't held up,"

Austad says. Parrot hearts can beat up to 600
times per minute, for example, but they outlive by
decades many creatures with slower tickers. Other
assumptions, for example that short-lived animals
generate more tissue-damaging free radicals or
have cells that stop dividing sooner, also lack strong
evidence. "A lot of simple stories have vanished," he

says.

Austad should know something about animals. He
worked as a lion trainer in the early 1970s, until one
of the big cats tore up his leg — an injury that
persuaded him to study, rather than tame, the
world's creatures. By the mid-1980s, he was
observing opossum behavior in Venezuela as a
postdoc when he began to notice how quickly the
marsupials aged. "They'd go from being in great
shape to having cataracts and muscle wasting in 3
months," he says. Austad also noticed something
even more intriguing: Opossums on a nearby island
free from predators seemed to age slower

— and live longer — than their mainland

counterparts.

The observation helped explain why Aristotle's key
insight continues to hold true. Large animals tend
to live longer, says Austad, because they face fewer
dangers. It's not a simple question of survival, he
says, but rather the result of millions of years of
evolutionary pressure. Whales and elephants can
afford to take their time growing because no one is
going to attack them, he explains. And that means
they can invest resources in robust bodies that will
allow them to sire many rounds of offspring. Mice
and other heavily preyed-on small animals, on the
other hand, live life in fast-forward: They need to
put their energy into growing and reproducing
quickly, not into developing hardy immune systems,
Austad says. "You wouldn't put a $1000 crystal on a
$5 watch."

When it comes to our pets, the bigger-is-better
theory gets flipped on its ear. Cats live an average
of 15 years, compared with about 12 years for dogs,
despite generally being smaller. And small dogs can

live twice as long as large ones.

® Yet the lesson of Austad's opossums may still

apply. Gray wolves, the ancestors of dogs, live a
maximum of 11 or 12 years in the wild, whereas
wildcats can live up to 16 years. This suggests that
the two species face different evolutionary pressures,
Austad says. Wolves are more social than cats and
thus more likely to spread infectious disease, he
hand,

themselves, reducing the spread of disease, and are

says; wildcats, on the other keep to
adept at defending against predators. "Cats are so
incredibly well-armed, they're like porcupines" — an
animal that notably also has a long life span for its
size, more than 20 years. Indeed, two other small
animals that are good at avoiding danger, naked

mole rats and bats, can live 30 and 40 years,



respectively. (Mole rats spend most of their time
underground, whereas bats can simply fly away.)
Mice, meanwhile, live just a couple of years —

unless they're eaten first.

When it comes to why small dogs tend to outlive
big ones, the story gets a bit more complicated.
Large dogs like the 70-kilogram Irish Wolfhound are
lucky to make it to age 7, whereas tiny pooches like
the 4-kilo Papillon can live 10 years longer. Most
dog breeds are less than a couple of hundred years
old, so evolutionary pressure clearly isn't at work.
Instead, hormones like insulin-like growth factor 1,
which swells dogs to big sizes, may play a role;
researchers have linked the protein to shorter life
spans in a variety of species, though the
mechanism is unclear. Larger canines also tend to
grow faster, notes the Dog Aging Project's
Promislow, which could result in "jerry-built" bodies
that are more susceptible to complications and
disease. Big dogs do tend to have more health
problems than small ones - German Shepherds are
prone to hip dysplasia, for example, and Siberian
Huskies are plagued by autoimmune disorders -

though these could also be the result of inbreeding.

Despite the differences between cats and dogs,
both pets are living longer than ever before. Dog life
expectancy has doubled in the past 4 decades, and
housecats now live twice as long as their feral
counterparts. The reasons can largely be chalked
up to better health care and better diet. Americans
will spend $60 billion on their pets this year, with a
large chunk of that going to humanlike health care
(think annual physicals and open-heart surgery)
and premium food. "The same things that allow us
to live longer also apply to our pets," says Jodo
Pedro de Magalhaes, a biogerontologist at the
University of Liverpool in the United Kingdom who

maintains AnAge, the world's largest database of

animal life spans. @ The trend may not continue,

though: More than half of U.S. pets are overweight
or obese, and they are exposed to the same

pollutants and carcinogens we are.

All of this uniquely positions dogs and cats to
solve the riddle of how we ourselves grow old. After
all, we have more medical records on them than on
any other animal, save humans, and we learn more
about their biology and genomes every day.
Perhaps they hold the clues to slowing down the
body clock for all of us — and maybe even stopping
it. "I don't think there's a set max. longevity for any
species," Magalhaes says. "The real question is,
'How far can we go?' Maybe a thousand years from

now you could have a dog that lives 300 years."

That's good news, especially if our life spans
increase dramatically as well. After all, who wants

to live forever if you can't live with your best friend?
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By the time you are fifty, you don't want change, and most being left behind as the world flies by you with a whoosh.
people have given up on conquering the world. Been there, Given that life expectancy is likely to increase, you might
done that, got the T-shirt. You prefer stability. You have subsequently have to spend many decades as a clueless
invested so much in your skills, your career, your identity, fossil. To stay relevant— not just economically but above all
and your worldview that you don't want to start all over socially—you will need the ability to constantly learn and to
again. The harder you've worked on building something, the reinvent yourself, certainly at a young age like fifty.

more difficult it is to let go of it and make room for As strangeness becomes the new normal, your past
something new. You might still cherish new experiences and experiences, as well as the past experiences of the whole of
minor adjustments, but most people in their fifties aren't humanity, will become less reliable guides. Humans as
ready to overhaul the deep structures of their identity and individuals and humankind as a whole will increasingly have
personality. to deal with things nobody ever encountered before, such as
There are neurological reasons for this. Though the adult superintelligent machines,

brain is more flexible and volatile than was once thought, it engineered bodies, algorithms that can manipulate your

is still less malleable than the teenage brain. Reconnecting emotions with uncanny precision, rapid man-made climate
neurons and rewiring synapses is hard work. But in the cataclysms, and the need to change your profession every
twenty-first century, you can't afford stability. If you try to decade. What is the right thing to do when confronting a

hold on to some stable identity, job, or worldview, you risk completely unprecedented situation? How should you act



when you are flooded by enormous amounts of information
and there is absolutely no way you can absorb and analyze it
all? How do you live in a world where profound uncertainty
is not a bug but a feature?

To survive and flourish ni such a world, you will need a lot of
mental flexibility and great reserves of emotional balance.
You will have to repeatedly let go of some of what you know
best and learn to feel at home with the unknown.
Unfortunately, teaching kids to embrace the unknown while
maintaining their mental balance is far more difficult than
teaching them an equation in physics or the causes of the
First World War. You cannot learn resilience by reading a
book or listening to a lecture. Teachers themselves usually
lack the mental flexibility that the twenty-first century
demands, since they themselves are the product of @ the

old educational system.

The Industrial Revolution has bequeathed us the
production-line theory of education. In the middle of town
there is a large concrete building divided into many identical
rooms, each room equipped with rows of desks and chairs.
At the sound of a bell, you go to one of these rooms together
with thirty other kids who were all born the same year as
you. Every hour a different grown-up walks in and starts
talking. The grown-ups are all paid to do so by the
government. One of them tells you about the shape of the
earth, another tells you about the human past, and a third
tells you about the human body. It is easy to laugh at this
model, and almost everybody agrees that no matter its past
achievements, it is now bankrupt. But so far we haven't

created @ a viable alternative. Certainly not a scalable

alternative that can be implemented in rural Mexico rather
than just in wealthy California suburbs.

So the best advice | can give a fifteen-year-old stuck in an
outdated school somewhere in Mexico, India, or Alabama is:
don't rely on the adults too much. Most of them mean well,
but they just don't understand the world. nl the past, it was
a relatively safe bet to follow the adults, because they knew
the world quite well, and the world changed slowly. But the

twenty-first century is going to be different.

Because of the increasing pace of change, you can never be
certain whether what the adults are telling you is timeless
wisdom or outdated bias.

So on what can you rely instead? Perhaps on technology?
That's an even riskier gamble. Technology can help you a lot,
but if technology gains too much power over your life, you
might become a hostage to its agenda. Thousands of years
ago humans invented agriculture, but this technology
enriched just a tiny elite while enslaving the majority of
humans. Most people found themselves working from
sunrise till sunset plucking weeds, carrying water buckets,
and harvesting corn under a blazing sun. It could happen to
you too.

Technology isn't bad. If you know what you want in life,
technology can help you get it. But if you don't know what
you want in life, it will be all too easy for technology to shape
your aims for you and take control of your life. Especially as
technology gets better at understanding humans, you might
increasingly find yourself serving it, instead of it serving you.
Have you seen those zombies who roam the streets with
their faces glued to their smartphones? Do you think they
control the technology, or does the technology control them?
Should you rely on yourself, then? That sounds great on
Sesame Street or in an old-fashioned Disney film, but in real
life it doesn't work so well. Even Disney is coming to realize
it. Just like Riley Andersen, most people barely know
themselves, and when they try to "listen to themselves" they
easily become prey to external manipulations. The voice we
hear inside our heads is never trustworthy, because it
always reflects state propaganda, ideological brainwashing,
and commercial advertisements, not to mention biochemical
bugs.

As biotechnology and machine learning improve, it will
become easier to manipulate people's deepest emotions
and desires, and it will become more dangerous than ever to
just follow your heart. When Coca-Cola, Amazon, Baidu, or
the government knows how to pull the strings of your heart
and press the buttons of your brain, will you still be able to
tell the difference between yourself and their marketing

experts?



To succeed at such a daunting task, you will need to work
very hard at getting to know your operating system better-to
know what you are and what you want from life. This is, of
course, the oldest advice in the book: know thyself. For
thousands of years philosophers and prophets have urged
people to know themselves. But this advice was never more
urgent than in the twenty-first century, because unlike in the
days of Laozi or Socrates, now you have serious

competition. Coca-Cola, Amazon, Baidu, and the

government are all racing to hack you. Not your smartphone,

not your computer, and not your bank account; they are in a
race to hack you and your organic operating system. You
might have heard that we are living in the era of hacking
computers, but that's not even half the truth. In fact, we are

living in the era of hacking humans.

@ The algorithms are watching you right now. They are

watching where you go, what you buy, whom you meet.
Soon they will monitor all your steps, all your breaths, all
your heartbeats. They are relying on Big Data and machine
learning to get to know you better and better. And once
these algorithms know you better than you know yourself,
they can control and manipulate you, and you won't be able
to do much about it. You will live in the matrix, or in The
Truman Show. In the end, it's a simple empirical matter: if
the algorithms indeed understand what's happening within
you better than you understand it yourself, authority will shift
to them.

<Hi{#8:Yuval Noah Harari. 2, 2018, 21 Lessons for the
21st Century & V) ##, —EBZE >
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