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CRISPR: the movie

A documentary showcases biology’s hottest tool —up
to the point when things went awry. By Amy Maxmen

t the start of Human Nature, a docu-

mentary about the gene-editing tool

CRISPR, we meet a young man with

sickle-cellanaemia. David Sanchezis

wise beyond his years, driving home
the injustice of his gruelling blood infusions
and shortened lifespan. Researchers are test-
ingatherapy for his conditioninclinical trials
using CRISPR.

This is a film probing the unknown future
of atechnology that, in the past decade, has
skyrocketed from obscurity to become the
subject of a Netflix series called Unnatural
Selection, which debuted on 18 October (the
trailer promises provocation by leading with
biohackersinjecting the editing tool). Human
Nature does not take ashock-horrorapproach.
This is the film that scientists would probably
prefer the public to see.

The project began with a meeting
between the Wonder Collaborative, a sci-
entific-documentary organization based
in San Francisco, California, and CRISPR
co-discovererJennifer Doudna, abiochemist at
the University of California, Berkeley, and her
colleagues. Thescientists guided the film-mak-
ers, led by ateam of co-producers (including
former cell biologist Sarah Goodwin and
journalists Dan Rather and Elliot Kirschner)
and director Adam Bolt, on the scientific and
ethical issues. And the film-makers read up
onthetechnology themselves. When the film
was nearly complete, they sought feedback
from members of the US National Academies
of Sciences, Engineering, and Medicine.

As aresult, the film is high on the thrill and
potential of discovery, and every scientist and
bioethicist featured is passionate and thought-
ful. Notably, the documentary sidesteps aca-
demic politics, such as the ongoing patent
battle over who will reap CRISPR’s financial
rewards. Anditlacksinput from scientists out-
side the United States and western Europe —
such as from China, where the first human
embryos have been edited — or from policy-
makerswiththe power torestrict whatresearch
ispermissible. However, it does feature a hand-
ful of people who have genetic disorders, as
wellas parents of children with these maladies.

Straight to the point

Human Nature follows a straight path, begin-
ning with the seeds of genetic engineering
in the 1960s and ending in the ethical quag-
mires of making changes to human DNA that
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Director: Adam Bolt (2019)
https://wondercollaborative.org/

future generations could inherit. The film will
be educational for people who haven't heard
of CRISPR before; little will be new for those
who have. Having covered the story from the
beginning, I enjoyed watching the who’s who
of CRISPR’s early years speak for themselves.
And the technology itself is covered beau-
tifully. The camera swoops over crystalline
salt pools in Spain, where Francisco Mojica,
amicrobiologist at the University of Alicante,
ponders the repeated genetic letters in
bacterial genomes — and the ‘spacers’ of uni-
dentified DNA sequencesin between.In2005,
herevealed that these enigmatic spacers mimic
genes from viruses that once infected the
microbes, and that these sequences formakind
of ‘memory’ that allows bacteria to recognize
and attack the invaders in future.
Animations of double helices clarify what
happens; they reappear when Doudna’s
team adapts CRISPR as a laboratory work-
horse. Even this scene has a pulse, owing to
the ever-enthusiastic Fyodor Urnov, science
director at the Innovative Genomics Institute,
Berkeley’s centre focused on CRISPR. Together
withthe enzyme Cas9, CRISPR spots and snips
genes thatit’sbeen programmed to find.
Feng Zhang at the Broad Institute of MIT and
Harvardin Cambridge, Massachusetts, appears
briefly. But scant attention is devoted to his
groundbreaking studies from 2013, which

enabled CRISPR to edit animal DNA (this is
theworkat the centre of the Broad’s contested
patents). And although amontage of headlines
shows a subsequent flurry of experiments in
which scientists edit various organisms, little
is said about how these studies have pushed
forward fields ranging from evolutionary
biology to agriculture. Nor do we learn about
scientists’ continuing struggle to use CRISPR
toinsert genes in many organisms other than
mice and flies. Their attempts often fail, or
resultin side effects or death.

The film-makers probably feared that audi-
ences would grow weary of details. But I was
hungry for an update on what scientists are
actually doing right now. That’s especially true
when it comes to editing people. But rather
thandwell ona couple of dozen CRISPR-based
therapiesinthe early stages of testing, the film
bounds into the possibilities of engineering
humans using CRISPRwith an ominousclip of
Russian President Vladimir Putin speaking in
2017.Soldiers, he says, could be endowed with
the ability to fight without pain. And Urnov
explains how: CRISPR could be used to delete a
gene that transmits pain signals to the brain. He
says he’s sure that this willbecome an analgesic
treatment offered to cancer patients in pain.

Ethical dilemma

The rest of the film centres on the ethics of
human editing, asif everything were possible.
George Daley, astem-cell biologist at Harvard
Medical School in Boston, Massachusetts,
drawsaline between editing embryos and edit-
ing adults; inthe former case, children would
be born with the alteration in all their cells,
and changes would be passed down through
generations.

All the scientists (the protagonists of this
film) are conscientious. Doudna, for example,
says that Adolf Hitler showed up in one of the
nightmares she had that were triggered by her
anxiety over the potential misuse of the tool.
In 2015, Urnov and his colleagues argued that

David Sanchez has sickle-cell anaemia, which could one day be addressed using gene editing.
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editing embryos, sperm and eggs should be
banned for now (see E. Lanphier et al. Nature
519,410-411;2015). And earlier this year, Zhang
and others recommended that scientists
come up with a framework that governments
could use to evaluate research proposals as
the science of gene editing progresses (see E.
Lander et al. Nature 567,165-168; 2019).

Still, other scientists can’t contain their
excitement. Stephen Hsu, a co-founder
of Genomic Prediction, a genetic-testing
company for in vitro fertilization in North
Brunswick, New Jersey, suggests that,
eventually, editing could advance humanity
by making people healthier, longer-lived or
moreintelligent. The documentary pushes him
on this point, and flashes a Nazi propaganda
clip. Hsu counters that his vision is different
from eugenics because the choice to edit is
made by parents.

Troubling development

Alta Charo, abioethicist at the University of
Wisconsin—-Madison, also dismisses certain
fears, pointing out, for example, that charac-
teristics suchasintelligence are controlled by
multiple genes and by the environment. But
sheconcedesthatthereisarisk to editing, and
thereforeitshouldn’t be used frivolously. Just
30 outof195 countries have banned the editing
of humanembryos, spermand eggsin the clinic
with CRISPR, and the rules might not govern
pureresearch.

Human Naturetraces CRISPR up to a pivotal
moment. The filmwas nearly finished when the
news was reported last November that twin
girlshad beenborn after Chinese biophysicist
He Jiankui had used CRISPR to edit their
embryos. So the film-makers just spliced this
developmentin as an afterthought. After the
heroes of the film had spent so much time
expounding on the need to prevent this out-
come, its sudden fruition is troubling.

Asked why the film-makers didn’trevise the
documentary to focus on the case, Kirschner
saysthatthey decided there was value in what
they had: a film on CRISPR’s origins. Plus, we
truly don’tknow what will happen next. Kirsch-
ner writes: “It is impossible to tell whether it
will ultimately be seen as an inflection point
oranaberration.”

The Wonder Collaborative had considered
creatingjustabrief CRISPR explainer.I'mglad
the group opted for a full-length feature: it
givesthem time to strike anerve. For me, this
happened in the scenes with Sanchez. At the
end of the film, after somany researchers have
gushed about the power of CRISPR to cure dis-
ease, theinterviewer asks Sanchezif he wished
his parents had used the tool to prevent his
being born with a deadly condition. Sanchez
pauses, and says no: “Idon’t think I'd be me.”

Amy Maxmen writes for Nature from
Oakland, California.
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Heaven on Earth

L. S. Fauber Pegasus (2019)

Four towering sixteenth-century scientists — Nicolaus Copernicus,
Tycho Brahe, Johannes Kepler and Galileo Galilei — discovered
heliocentrism at a time of sociopolitical tumult. As L. S. Fauber drives
home in this dynamic science history, their intermeshed stories form a
mighty “intergenerational epic” sweeping in the likes of Brahe’s sister
Sophie and Galileo’s daughter Virginia. A wonderfully wrought
explication of how a powerful thesis began its journey to becoming
unavoidable fact, and seeded modernity in the process.
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Volcanoes and Wine

Charles Frankel Chicago University Press (2019)

For this intriguing exploration of volcanism and viniculture, Charles
Frankel scoured geologically active regions to trace how soils and
landforms shape local wines. He begins with the 1620 BC eruption

on Santorini that left the Greek island little more than a caldera,

yet created ideal conditions for growing Assyrtiko grapes, used in
unctuous Vinsanto. No less gripping are Frankel’s descriptions of

the deep-time lava flows and flooding that formed Oregon’s Pinot-
growing Willamette Valley. A gem for geologists and wine buffs alike.
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Antimony, Gold and Jupiter’s Wolf

Peter Wothers Oxford University Press (2019)

Hydrogen, caesium, silver: how were elements named? In this
stimulating chemical chronicle, Peter Wothers unravels tangled
etymologies. Eighteenth-century chemist Antoine Lavoisier, for
instance, named oxygen to signify ‘acid-former’, only to have the
word construed as “the son of a vinegar merchant”. W, the symbol
for tungsten, is a nod to its traditional moniker wolfram (derived from
‘wolf-foam’). From copper to californium, we discover how the sober
face of the periodic table hides dramatic backstories.
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Nano Comes to Life

Sonia Contera Princeton University Press (2019)

Nanotechnology researcher Sonia Contera’s succinct study surveys
the progress of nano-tools in biological and medical research. As

she relates, there is much in development: DNA technology aimed at
crafting nanoscale machines to target specific cancer cells; nano-
antibiotics for fighting infection; and nano-approaches to tissue
engineering. Contera frames this near-future transmaterial science,
with its focus on human well-being, as an effort allied to social justice
even as it probes existential questions of what it means to be human.
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CARTOONS ON CHEMISTRY
by SIDNEY HARRIS

Eureka! Details to Follow

Sidney Harris Science Cartoons Plus (2019)

After a year of bouts at the bench (and blasts of bad news), you may
need relief. Science cartoonist Sidney Harris — whose work has
graced the pages of many journals, including Nature, offers an ace
antidote in this irreverent look at chemistry. Here is Lewis Carroll’s
Alice, thwarted by a looking-glass made of Lexan polycarbonate
resin; two chemists absorbing the news that “you can’t both be

the ‘father’ of ammonium pentoxide phosphate”; the Institute for
Advanced Hindsight; and oodles more. Barbara Kiser
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