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Editor’s Note

The Anti-COVID Dream Team
The topic on everybody’s minds these days is—without a 
doubt—the COVID-19 vaccine. I can’t even count how many 
conversations I’ve had lately about who’s eligible, how and 
where to get vaccinated, and what to expect. After a long, 
difficult year, we now have the exciting promise of being 
able to put the pandemic behind us (or at least reduce our 
anxiety about it), and people are once again buzzing with 
optimism. There’s relief in sight, and that’s the best news 
we’ve had in ages. 

The rock stars of the moment are the scientists, researchers, 
and innovators who worked tirelessly to defeat COVID-19. Here 
at Diablo, as we began to research this month’s feature on efforts 
made in the East Bay (read Kimberly Olson’s report, “Fighting 
for Our Lives,” on page 28 ), we were impressed to learn that local 
thought leaders played key roles in every step of the process. 
One high-profile contributor to COVID-19 research was UC 
Berkeley’s own Jennifer Doudna, the winner of the 2020 Nobel 
Prize in Chemistry for her work on the CRISPR gene editing 
breakthrough. With her team at Berkeley’s Innovative Genomics 
Institute, and in partnership with scientists at the Gladstone 
Institute of Virology, Doudna helped develop a rapid COVID-19 
diagnostic test that, with the use of a smartphone, gives results 
in a matter of minutes.

Doudna may be the most renowned scientist we’re featuring 
in this issue, but there are many other local talents who made a 
difference in the battle against the coronavirus. From building 
medical equipment to developing materials used in vaccine 
research, East Bay experts have been on the front lines of this 
epic battle, and we owe them our deepest gratitude. 

Join us in thanking these brilliant visionaries for helping us 
get through these challenging times—we’re proud to have such 
life-changing hometown heroes.

DEBORAH KIRK
Editorial Director

dkirk@diablopubs.com
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crucial data for public health strategies and   
the design of therapeutics and vaccines, but it 
can also help identify new strains. And as the 
virus spreads and mutates, Wyman’s team—
which collaborates with researchers around 
the world—plans to track which vaccinated 
people might still be vulnerable to COVID-19.

“It makes me so proud to be a scientist, 
seeing how people have given their time to 
solving this problem and genuinely came  
together to work on it,” Wyman says. “It 
wasn’t just me who felt like I got a second job. 
Many, many of us got second jobs.”

A D V A N C E S  I N  T E S T I N G 
For two years, Melanie Ott, M.D., Ph.D., had 
been working with Doudna and bioengineer 
Dan Fletcher, Ph.D., to develop an at-home 
test that would allow people with HIV to 
measure their viral load. The basis of their 
test was a revolutionary technology called 
CRISPR genome editing, the innovation for 
which Doudna received the Nobel Prize.  
Realizing that, with modifications, their 
HIV test could be shifted to SARS-CoV-2,  
the team began working feverishly on devel-
oping a test for the coronavirus that could  
be done by using an everyday cellphone.

Then, in early March 2020, the lab had 
to shut down—except for essential research 
and its COVID-19 work. “Everybody was 
on edge,” says Ott, director of the Gladstone  
Institute of Virology and senior investigator 
at Gladstone Institutes, in San Francisco. 
“And everybody worked 24-7.”

For the test, a patient’s nasal swab sam-
ple is placed in a device that attaches to 
a smartphone. If the sample contains 
RNA from SARS-CoV-2, a fluorescent sig-
nal will be emitted. Thanks to Fletcher’s  
pioneering technological work, the smart-
phone essentially becomes a microscope, 
detecting the fluorescence to report a pos-
itive result. “The mobile phone technology 
that is basically in everybody’s hands is  
a high-quality diagnostic,” Ott says.

Pinpointing the patient’s viral load can 
be especially helpful. “We know that people 
with a higher viral load are getting sicker 
and are potentially more infectious,” Ott 
says.  Multiple tests over time might reveal 
whether someone is at the beginning or end 
of an infection; the test might also provide 
insights as new variants of the virus emerge.

“There are multiple cure efforts going on, 
but in order to make this successful, people 

have to constantly check their viral loads,” 
Ott explains. “There’s a real need to make 
this more accessible and easier.” The team 
hopes to work on similar tests for future  
applications. Ott adds, “A combination of test-
ing, vaccination, and vigilance in the future 
will hopefully help us to not repeat this.”

R A P I D  R E S U LT S
When David Ludvigson’s mother moved 
into an assisted living facility, he asked 
about its COVID-19 testing process. Staff 
and residents’ samples were sent to a lab, 
he learned, with results coming back two 
or three days later.

“When you’re dealing with a critical infec-
tion, two to three days make for very difficult 
patient management,” says Ludvigson, CEO 
of Nanōmix, a developer of mobile diagnos-
tics in Emeryville. “We said, why wait two to 
three days? Why not wait 10 or 15 minutes? 
Then you know exactly what to do with that 
patient at that point.”

Nanōmix has expertise developing quick, 
highly accurate diagnostic tests. In 2014, 
as Ebola spread in West Africa, Nanōmix 
helped to develop a prototype system to 
identify Ebola via a 10-minute blood test. 
“We knew that our system would work well 
with highly contagious viruses,” Ludvigson 
says. “And we had some confidence that 
we could do rapid product development,  
because we had done it in the past.”

It makes me 
so proud to 
be a scientist, 
seeing how 
people have 
given their 
time to solving 
this problem 
and genuinely 
came together 
to work on it.  
It wasn’t just 
me who felt like 
I got a second 
job. Many, 
many of us got  
second jobs. ”

 Stacia Wyman leads a team of scientists at the Innovative Genomics Institute.
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With a platform already in place, Nanōmix 
had a significant head start. It developed 
a 10-minute blood test to detect the pres-
ence of antibodies in people who’ve  
recovered from COVID-19. It also developed 
a 15-minute nasal swab test for detecting the 
active virus in symptomatic people. 

In both tests, the patient’s sample is put on 
a single-use cartridge, which is placed into a 
handheld reader. “You get an answer, posi-
tive or negative,” Ludvigson says. “And the 
person doing the test does not have to be a 
trained medical person.” So the technology 
can be used nearly anywhere—in an  
ambulance, an assisted living facility, or   
your local pharmacy—with results being    
sent via Bluetooth to whoever needs them. 

Recently, the company completed the 
FDA filing for its antigen test, which 
was named a finalist in the Xprize Rapid 
COVID Testing competition. “People were 
excited to work on potential products that 
could help,” Ludvigson says. “Now [we’ll 
be] shifting to the next challenge, which  
is producing and delivering a lot of prod-
uct. The challenges don’t end.”

S E A R C H  F O R  A  C U R E
At Lawrence Livermore National Laboratory 
(LLNL), computational biologist Felice  
Lightstone, Ph.D., and bioinformatics scientist 
Jonathan Allen, Ph.D., both helped drug 
developers create antivirals for  COVID-19. 

“Even with vaccines, there is always a 
portion of the population that will still get  
infected,” says Lightstone, the group lea- 
der in LLNL’s Biosciences and Biotechnology 
Division. “So having an antiviral after the  
infection is still going to be necessary.”

Lightstone and Allen are contributing a 
key piece to the puzzle. Harnessing the power 
of super-computing and artificial intelli-
gence, they’re virtually screening millions of 
molecules that may have antiviral properties 
to help speed the drug design process. 

In experiments conducted in collaboration 
with Sandia National Laboratories, they’ve 
seen promising initial results. “At the lab, 
there’s a lot of historical work on infectious 
disease and understanding viral evolution,” 
says Allen, who is the project leader in LLNL’s 
Global Security Computing Applications  
Division. “This pandemic has brought home 
the importance of the work we do here  
for the team [who’s] been working on this.” 

While researchers like Allen and  
Lightstone help unlock the mysteries of 
SARS-CoV-2, a local life sciences company is 
providing the biotech community with some 
of the raw materials needed to do their work. 

When the original SARS-CoV-2 genome 
sequence became public, scientists around 
the world were desperate for copies   
of the genes and proteins that guide the  
malevolent virus. 

A flood of these requests hit Atum, located 
in Newark. “We saw, within hours, rush  
orders for making small pieces of the COVID 
virus,” says Claes Gustafsson, Ph.D., Atum’s 
cofounder and CCO. “And we were eager to 
move things forward as quickly as possible.” 

Previously, in the era of polio and small 
pox, scientists used the physical virus in 
their labs—which could be dangerous. But 
now, companies like Atum build synthetic 
genes and proteins from scratch to help 
scientists quickly develop vaccines, thera-
peutics, and diagnostics. “When this whole 
mRNA technology came out of Moderna and 
two other companies and ended up becom-
ing the vaccine for COVID, very rapidly we 
had requests to see if we could build similar 
things,” Gustafsson says. “So we’re always 
sort of sitting at the cutting edge, which is a 
very interesting place to be.”

Today, Atum has contracts with roughly 
50 companies around the world doing 
work related to COVID-19. “As individuals,  
we’re helpless when 

As  individuals, 
we’re helpless 
when it comes 
to curing or 
vaccinating 
against COVID. 
But as a small 
cog in this  
big machine,  
there are some  
pretty amazing 
things we  
can do. ”

continued on page 65

 Claes Gustafsson is cofounder of Atum, which helps scientists develop vaccines.
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