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A nasal specimen is tested for SARS-CoV-2 at the University of
Washington, Seattle. Scientists sequence the viral genomes from
positive samples. GATES NOTES LLC

U.S. rushes to �ll void in viral sequencing
as worrisome coronavirus variants spread
By Meredith Wadman Feb. 9, 2021 , 4:10 PM

Science’s COVID-19 reporting is supported by the
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Since May 2020, Jeffrey Milbrandt has had his systems
�ne-tuned to sequence 1000 coronavirus samples a
week. The director of a major sequencing center at
Washington University in St. Louis (WashU), Milbrandt
knew months ago that the United States urgently needed 
to identify and track emerging variants of SARS-CoV-2,
the pandemic coronavirus already spreading across the
nation.

But to date, fewer than 100 coronavirus samples have
made it to his sequencers at the McDonnell Genome
Institute, and the United States remains nearly blind to
several coronavirus strains that have recently upended
the course of the pandemic. “We have it all worked out
but there’s not a lot of takers,” Milbrandt says of his
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center’s sequencing abilities. “We are getting more
inquiries from the press than from people who need the
information. … Some of us have pipelines available—they
are just not being utilized.”

Related
South Africa suspends use of AstraZeneca’s COVID-19
vaccine after it fails to clearly stop virus variant

Danish scientists see tough times ahead as they
watch more contagious COVID-19 virus surge

‘A question of choices.’ P�zer vaccine leader on
confronting new coronavirus variants

See all of our coverage of the coronavirus outbreak

The Centers for Disease Control and Prevention (CDC)
plans to rapidly change that by coordinating a national
surveillance system for coronavirus variants. Scientists
and public health experts welcome the plan. 
“The hardware is set up, the people are trained, the
infrastructure is in place,” says genome scientist Chris
Mason of Weill Cornell Medicine. “It’s just a big question:
Who’s gonna pay for it?”

Given the magnitude of the problem, some scientists
worry that current plans don’t go far enough. That WashU,
one of the �agship centers that sequenced the human
genome 2 decades ago, is idling in neutral is just one sign
of the massive challenge the Biden administration faces
as it tries to keep up with the virus. The latest bit of bad
news on that front came on 7 February, when a team of
U.S. scientists posted worrisome �ndings.

Their sequencing identi�ed 212 instances of a highly
contagious variant, B.1.1.7, from samples collected in the
United States in December and January. They calculated
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that the variant is doubling in relative frequency in the
United States every 10 days and is 35% to 46% more
transmissible than the original virus. (Preliminary studies
from the United Kingdom, where the variant was �rst
identi�ed, also suggest it may be more lethal.) In Florida,
the variant accounted for about 4.5% of new cases by late
January. Knowing what variants are present and where
can be vital for policymakers. For example, skyrocketing
levels of B.1.1.7 in England spurred strict winter
lockdowns.

The United States is a sequencing superpower, but as of
7 February it ranks 36th in the world in sequencing SARS-
CoV-2, according to data compiled by The Washington
Post. To date, the United States is sequencing the
genomes of just 0.36% of con�rmed cases, with state
rates ranging from 0.02% to 2.6%, according to Science’s
analysis of public databases (see map, left). The dismal
showing is “totally unacceptable,” White House COVID-19
Coordinator Jeffrey Zients said at a recent press brie�ng.
In contrast, Denmark, a leader in monitoring variants, has
sequenced more than half of positive cases.

But scaling up variant surveillance involves many players,
and sequencing itself isn’t the rate-limiting step, says
Duncan MacCannell, chief scientist of the CDC program
that handles genomic surveillance of coronavirus. “If [we]
had a straightforward way to connect the sequencing
capacity at Washington University with samples and data,
we would likely be using them.”

A White House document circulating in Washington, D.C.,
last week calls for spending $340 million to sequence 5%
of samples from con�rmed COVID-19 cases, which would
be about 39,000 genomes per week at current infection
rates. But some scientists support a $2 billion request to
sequence up to 15% of cases, introduced in a bill last
week by Senator Tammy Baldwin (D–WI).

Other scientists say current efforts need to ramp up
faster. “The Biden administration is doing a lot, but … it is
not yet su�cient,” says Rob Knight, a sequencing expert
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at the University of California, San Diego (UCSD), and a
co-author on the preprint on B.1.1.7 in the United States.
“Far more sequencing needs to be done to understand
the emergence and spread of new variants [and] to
design new targeted probes to detect these variants
cheaply and easily without sequencing every sample.”

Rare and uneven sequencing of coronavirus samples leaves the
United States all but blind to emerging viral strains. Scientists
are calling for sequencing at least 5% of positive cases
nationally, a target not currently reached by any state.

(MAP) K. FRANKLIN/SCIENCE; (DATA) GISAID; JOHNS HOPKINS CORONAVIRUS
RESOURCE CENTER

Sequencing all 30,000 bases of SARS-CoV-2’s RNA
genome allows researchers to detect misspellings,
deletions, and other mutations that could give the virus
new capabilities, such as spreading more easily, making
people sicker, or evading vaccines. Two variants �rst
identi�ed in South Africa and Brazil, for example, may
escape vaccine-induced antibodies. Like B.1.1.7, both
have now been found in the United States, albeit only in a
handful of cases.

CDC is responsible for SARS-CoV-2 surveillance, but it
must work with a patchwork of state and local public
health agencies. And until December, it had limited
funding for sequencing as troubles with diagnostic
testing consumed attention and the Trump administration
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showed little interest. “Things were on a low slow burn for
a while,” says Scott Becker, CEO of the Association of
Public Health Laboratories.

Early last fall, CDC awarded small sequencing contracts
to seven academic centers. For example, scientists at
UCSD and Scripps Research got $2.5 million to sequence
samples in California and Mexico. Other small
surveillance efforts moved ahead without CDC help. A
group at Cedars-Sinai Medical Center, for example, last
month identi�ed a new variant spreading in California that
contains a mutation that may help the virus invade cells
more easily.

Then in late December, after the United Kingdom sounded
the alarm over B.1.1.7, CDC �nally got the go-ahead to
support more sequencing. By 1 February, the agency had
launched coronavirus-sequencing contracts worth a
combined $12.54 million with Illumina, its collaborator
Helix, and medical testing giants LabCorp and Quest
Diagnostics. They have committed to analyzing 6000
virus genomes per week by midmonth, CDC Director
Rochelle Walensky said last week. Combined with
sequences coming from academic centers and state
public health labs, the United States will soon be
sequencing “up to threefold more” samples than today,
Walensky predicted on 8 February.

CDC is looking to expand its contracts with companies
like LabCorp and Quest, MacCannell says. They “give us
the ability to sample from their testing network, which
combined spans the entire country. … It has been a
fantastic way of turning the lights on in parts of the
country where we didn’t have a lot of data.”

Such partnerships are essential to a coordinated,
national, virus-surveillance system, says Patrick Ayscue, a
senior biosecurity fellow at the Chan Zuckerberg Biohub,
which is playing a major role in coronavirus sequencing in
California. “One of the primary bottlenecks in the U.S. is
getting that sample onto a sequencer and then those
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data back to people who can interpret that information
and act on it.”

Engaging huge diagnostic labs like Quest and LabCorp
along with public health labs in every state will help avoid
“genomic deserts,” says Phil Febbo, chief medical o�cer
at Illumina. For instance, not enough sequencing is being
done now in majority Black communities in some
southern states, says James Lillard, an immunologist at
the Morehouse School of Medicine.

CDC has also begun to require that state and local public
health labs submit, collectively, 750 sequences each
week, Walensky noted in late January. But such labs have
been both underfunded and swamped during the
pandemic. At the Utah Public Health Laboratory—one of
the most sophisticated and best equipped of the state
labs—a shortage of pipette tips drove sequencing rates
down from 600 per week in mid-January to 100 last week,
says Kelly Oakeson, the lab’s chief sequencing scientist.

Other scientists say CDC’s goal is too low. “Seven
hundred and �fty surveillance strains a week is nothing,”
says Lea Starita, a genome scientist at the University of
Washington, Seattle, and the Seattle Flu Study. Combined
with the 6000 viral genomes CDC expects to receive
weekly from the companies, that would allow sequencing
of just 0.9% of the current weekly average of nearly
800,000 COVID-19 cases.

Many scientists support the 5% goal, including those on a
white paper sent on 14 January to the presidential
transition team by a coalition of 14 academic labs,
companies, and others. They estimated that their group, if
given funding today, could actually do much more—over
60,000 genomes per day within 10 weeks. Febbo
estimates that would cost $500 million in 2021.

Other scientists are bullish on the idea of aiming higher
than 5% of genomes. David O’Connor, a viral sequencing
expert at the University of Wisconsin, Madison, says he
and colleague Tom Friedrich, working with local
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stakeholders to track university-to-community
transmission, have already achieved that 5% benchmark
in Dane county, funded by a $1.3 million CDC contract
issued last fall. “If you can do that in a county like ours …
if you professionalize it and coordinate it … you can
absolutely get to 15%. It just takes resources and will.”
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