
archaic variant — which is still present in other 
living primates — by a single base, which the 
researchers edited into the stem cells using 
CRISPR–Cas9. That difference swaps a single 
amino acid in the NOVA1 protein made by 
the archaic organoids. “The fact that all 
humans, or nearly all humans, now have this 
version and not the old one means it gave us 
a tremendous advantage at certain points 
during evolution. So the question we have 
now is, what are these advantages?” says 
Muotri.

The differences between the resulting 
organoids continued at the molecular 
level. The team found 277 genes that had 
different activity between the ancient-gene 
and human organoids; some of those genes 
are known to affect neuronal development 
and connectivity. As a result, the archaic 

organoids contained different levels of 
synapse proteins, and their neurons fired 
in less orderly patterns than did those in the 
control tissues. There is also evidence that 
they matured more quickly.

Big difference
“The most significant finding is that you revert 
[the gene] to an ancestral state, and you see an 
effect in the organoid,” says Wolfgang Enard, an 
evolutionary geneticist at Ludwig Maximilian 
University of Munich in Germany. He’s amazed 
that such a small genetic difference causes 
such obvious changes, but he is sceptical that 
the organoids’ odd appearance tells us much 
about Neanderthal brains.

Camp also cautions that it’s unlikely 
that these ancient-gene organoids fully 
represent true Neanderthal tissue. Instead, 
the characteristics observed could be the 
result of changing an important protein that 
is present in humans because of compounding 
effects of many mutations stacked on top of 
each other over time. “It’s like Jenga,” he says, 
“you pull out that amino acid and the brain 
doesn’t function.”

Still, the edited-organoid approach could 
be useful for studying brain evolution across 
primates, says Suzana Herculano-Houzel, an 
evolutionary neuroscientist at Vanderbilt 
University in Nashville, Tennessee. Muotri’s 
team plans to make organoids edited to 
contain other reverted genes that could offer 
insights into the human brain. If researchers 
can understand the evolutionary pathway that 
brought humans to our current state, he says, 
they might improve understanding of diseases 
specific to the human brain.

“As soon as we saw the  
shape of the organoids,  
we knew that we were  
on to something.”

Nature  |  Vol 590  |  18 February 2021  |  377

Kizzmekia Corbett, an immunologist at 
the US National Institutes of Health (NIH), 
is one of the scientists who in early 2020 
helped to develop an mRNA-based vaccine 
for COVID-19. Developed in collaboration 
with biotech firm Moderna of Cambridge, 
Massachusetts, the vaccine, which delivers 
a piece of genetic code to a person’s cells to 
create immune-stimulating virus proteins, 
is now being distributed across the United 
States and elsewhere. And Corbett is taking 
on another challenge: tempering vaccine 
hesitancy (see page 369) by talking and 
tweeting about COVID-19 science with 
people of colour. Corbett is one of many 
Black scientists and doctors doing this 
work. In the United States, COVID-19 has 
affected Black, Native American and Latin 
American people at higher rates than 
white people. At the same time, people in 
these groups are more wary of COVID-19 
vaccines, partly because of past medical 
exploitation. In a survey by the US Centers 
for Disease Control and Prevention last 
December, 46% of Black adults said 
they probably would not get vaccinated 
against the coronavirus SARS-CoV-2, 
compared with 30% of white respondents 
(K. H. Nguyen et al. MMWR Morb. Mortal. 
Wkly Rep. 70, 217–222; 2021).

What was your role in designing a vaccine 
for SARS-CoV-2, and what was that like?
My contribution was helping to design the 
vaccine, leading the preclinical studies 
that informed the Phase I clinical trial, 
and designing assays used for testing of 
clinical‑trial samples.

The quest in early January 2020 was to 
gear up. We started ordering all the things 
that we needed around animal experiments. 
We mapped out a plan. I started assigning 
roles to team members.

You began giving science talks to the public 
at age 20. What did you talk about?
I would do it really around the thing that 
the people need to know. Girl Scouts 
need to know about puberty and sexually 
transmitted diseases and sex. And churches 
often need to have something scientifically 
broken down for them by someone who 
also believes in God. It’s not about what 
you’re saying, it’s about how you relate to the 
people you’re saying it to.

During the pandemic, you’ve spoken at 
many events, often with communities of 
colour. What are some ways you build trust?
Always invite questions at the end. Scientists 
are notorious for running over time. If you 
short people on their questions, you lose all 
the trust you just gained, because it looks 
like you’re avoiding them. I generally try to 
double my question time.

My role is to deliver science in a digestible 
fashion. When I present a bar chart, I say, 
“This is the axis, and this is what you’re 
seeing, and this is how it was tested.” So, the 
goal is that eventually people see enough 
of this, and we get to a point where we don’t 
have to do that any more.

Why is it important for you to tweet 
about vaccines?
I do it to communicate science to people who 
aren’t scientists. I am learning more and more 
that people have not been exposed to all the 
things that we do from a research perspective. 
We publish these articles and we think we’re 
getting data out — but, like, who to?

For a long time, we left the general public 
on the outside of vaccine development, until 
it was time to give them their shot. And that’s 
just unacceptable. I can’t even blame anyone 
for being sceptical about this, because they 
don’t have any idea what went into it. So, our 
goal is to inform people. It’s very helpful for 
people to feel like they’re part of something.

Why is this outreach important for you now?
I have studied health disparities since I was 
in college. I’m a double major in sociology. 
I understand the intricate interlacing 
of science and health, particularly for 
disparities, and particularly for people of 
colour. So it’s near and dear to my heart. It’s 
actually the reason vaccine development is 
important to me, and is where I chose to take 
my viral-immunology career.

Vaccines have the potential to be the 
equalizer of health disparities, especially 
around infectious diseases. I could never 
sleep at night if I developed anything — if 
any product of my science came out — and it 
did not equally benefit the people who look 
like me. Period.

Interview by Nidhi Subbaraman
This interview has been edited for length and 
clarity.

Tackling vaccine hesitancy — 
in churches and on Twitter
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