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A scientist at the Beth Israel Deaconess Medical Center in Boston, where viruses are being investigated as potential vaccine carriers.

Rich resources sustain
US advantagein life sciences

Three cities stand out, bolstered by generous funding, easy
connections and vibrant communities. By Neil Savage

Ithough the COVID-19 pandemic
isn’t over, the first victory in the
fight against the virus came with
the development of vaccines in
record-breaking time. One of the first
available was an mRNA vaccine developed by
Moderna, a company based in Cambridge,
Massachusetts, spun out of research by Har-
vard University biologist Derrick Rossi.
Moderna’ssuccess wasinlarge part downto
itslocation, according to Noubar Afeyan who
co-founded the company with Rossi, using
funding from Afeyan’s venture-capital firm
Flagship Pioneering. He told reportersin2020
that the company was able to quickly attract
hundreds of skilled local employees toramp up
production of the vaccine. “ldon’t know where
else you could do that,” said Afeyan. “Boston,

Massachusetts, is, Iwould argue, the only place
where this could have been developed.”

Indeed, the Boston Metropolitan Area has
longbeenahub ofbiology research. Bostonis
ranked by Nature Index asthe second-leading
cityinthe world for high-quality publications
inthelife sciences, after the New York Metro-
politan Area and ahead of the San Francisco
Bay Area in California, in third. The three are
alsoamong theleadingfive cities more gener-
ally, as measured by Share, a fractional count
of affiliated authorship in papers, across all
the natural-science disciplines covered by the
index, with New York second, Boston fourth
and San Francisco fifth. They share the spot-
light with the Chinese cities of Beijing, the
leading metropolis by Share, and Shanghai,
which comesin third.

This leadership is due to several factors.
For one, the US cities’ density of high-quality
universities, institutions and hospitals mean
acritical mass of researchers for collabora-
tion, aswellasaccesstoalarge, diverse patient
population for clinical studies. All three also
have substantial financial support from gov-
ernment and attract major investment from
industry and private capital. And all are areas,
with diverse populations and an attractive
quality of life, where people are eager to live.

“Greater Boston is a hub for research and
development for the entire world, and the
COVID-19 pandemic really is shining a light
onthat,”saysJoe Boncore, aformer state sen-
ator and chief executive of the Massachusetts
Biotechnology Council, or MassBio, anot-for-
profit consortium based in Cambridge that
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promotes the life-sciences industry. “Three
major COVID vaccine makers have afootprint
here,” he says.

In addition to Moderna, American multi-
national Pfizer manufactured the other mMRNA
vaccine, developed with German biotechnol-
ogy company BioNTech, atits plantin Andover,
Massachusetts,among other locations around
theworld. And the Johnson &Johnson COVID-
19 vaccine, which, rather than mRNA, uses a
harmlessvirusasacarrier, grew out of the work
of Dan Barouch, animmunologist at the Center
for Virology and Vaccine Research at Harvard’s
Beth Israel Deaconess Medical Center.

“Onereason for the productivity andimpact
of biomedical research from Boston is the
sheer number and high quality of research
groups working in academia and industry in
the greater Boston area. There are experts in
many areas and alarge scope of research ques-
tions being addressed,” Barouch says. “The
development of a vaccine requires experts
from both academia and industry in many
domains, including virology, immunology,
preclinical studies, clinical trials, manufac-
turing and regulatory affairs.”

Location, location, location

Bostonis not the only metropolitanareainthe
United States that demonstrates why having
somany stronginstitutionsin one place leads
to high-quality research. “Proximity makes
such a big difference,” says Carla Shatz, a
neurobiologist who directs Bio-X, aninterdis-
ciplinarybiosciencesinstitute at Stanford Uni-
versity in California that provides support for
life-sciences research. Stanford, which is the
Nature Index’s leading institution in the San
Francisco Bay Area for publication Share, has
its campus close to Stanford Medical Center,
makingit easy for researchers and clinicians to
meetand collaborate. Similarly, the University
of California, San Francisco, has its own hos-
pital, UCSF Medical Center, and is also closely
tied to the San Francisco VA Medical Center.

New York and Boston have an even heavier
concentration of world-leading hospitals. The
New York State Department of Health lists 62
hospitals in the New York metropolitan area,
including major clinical institutions such as
NYU Langone Medical Center, part of New
York University (NYU), and The Rockefeller
University Hospital. Boston’s hospitals attract
patients from all over the world, and many of
themare teaching hospitals affiliated with Har-
vard, including the third-oldest hospitalinthe
country, Massachusetts General Hospital, and
Mass Eye and Ear, arenowned research centre
dedicated to ophthalmology.

Stacie Bloom, a neurobiologist and
vice-provost for research at NYU, says it is
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Cornell Tech’s New York campus, the result of a US$100-million drive to attract science investment.

easy knitting together collaborationsin such
densely packed clusters of institutions. “Even
if you're going all the way from NYU in lower
Manhattan, to Columbia University, in upper
Manhattan, it’s still only 25 minutes of trans-
portation. That's areally big benefit.”

Not only does that proximity allow a type of
casual and free-ranging interaction that’s just
not available via virtual meeting platforms, it
also allows researchers from different institu-
tionsto share expensive facilities. For instance,
there’sthe New York Structural Biology Center,
foundedin1999 by The Rockefeller University,
Columbia,NYU and six otherlocalinstitutions
toprovideaccesstoresources and equipment,
from X-ray crystallography to antibody produc-
tion. The New York Genome Center, foundedin
2011by12localinstitutions, similarly provides
servicestoresearchersinthe area.

The San Francisco Bay Area, in addition
to several universities, is also home to the
Lawrence Berkeley and Lawrence Livermore
national laboratories, and the SLAC National
Accelerator Laboratory, all sponsored by the
US Department of Energy, as well as NASA’s
Ames Research Center. In addition to per-
forming fundamental physics research, SLAC
provides imaging services and helps biology
researchers at Stanford develop new imaging
instrumentation, according to Shatz.

Grants galore

Strongfinancial support forresearchis behind
some of these successes. California, New York
and Massachusetts were the top three recipi-
ents of grants from the US National Institutes
of Health in fiscal year 2021, with $3.5 bil-
lion, $2.3 billion and $2 billion in funding,
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respectively. Federal research grants alsocome
from the National Science Foundationand the
departments of energy and defence. State and
city authoritiesalso play arole. Massachusetts
launched the 10-year, $1-billion Life Sciences
Initiativein2008 to supportlocal development
ofthebiotechindustry, followed adecade later
by afive-year, $600-million extension. Bon-
core says MassBio will be lobbying the state
government for a third round of funding to
support workforce training for biotech jobs
and the continued development of lab space

“Ithink we attract talent
because everyoneis welcome
here, and everyone canfind
acommunity.”

and places to incubate university spin-offs.
InNew York City, the mayor’s officeisin the
final stages of selecting agroup of researchers
torunthe Center for Climate Solutions, to be
built on Governor’s Island in New York Har-
bor. The city will provide up to $150 million
in funding. Four short-listed proposals will
bewhittled downto one funded project. Each
involves collaborations among institutions,
which Bloom says is animportant aspect of
this type of research effort. In 2008, the city
government launched acompetitiontoattract
anengineering schoolto the city, promisinga
$100-millioninvestment and free land to host
iton RooseveltIsland. The result was Cornell
Tech,acollaborationbetween Cornell Univer-
sity, which is based in Ithaca in upstate New
York, and Technion University in Haifa, Israel.
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That kind of local government effort helps
support engineering and physical sciences,
says Nicholas Dirks, an anthropologist,
and president of the New York Academy of
sciences. Although all three US cities are
among theleading tencities for both physical
sciences and chemistry, they lag behind cities
in Asia. Beijing and Shanghai are ranked first
and second in chemistry, respectively, with
New York at number 7, San Francisco at 8 and
Bostonat10. In physical sciences, Beijing and
Shanghaiare again1land 2, Boston is 3, New
Yorkis 4 and San Francisco s 5.

Although many efforts focus on support-
ing life sciences, there is general recognition
that other areas are important as well, Dirks
says. Stanford Bio-X, despite its main empha-
sis being biology, also supports adjacent
research, suchasbiochemistry and datainfor-
matics. Bio-X, founded in1998, runs an endow-
ment that provides two-year, $200,000 grants
for high-risk research that has the potential for
major breakthroughs, in the hope of advanc-
ing the work of university researchers to the
point where they may be more competitive
inseeking federal funding. Although some of
those projects fail, over its history Bio-X has
helped to garner ten times as much research
fundingasit has spentinits owngrants, Shatz
says. The project also leads to patents and
spin-off companies, which benefit the area
both by bringing royalty payments back to
local universities, and by attracting students
who see job opportunities, she says.

The San Francisco Bay Area, of course, isalso
home to Silicon Valley, a hub of technological
innovation. The kind of venture capital pouring
into the region in support of tech start-ups is
attractive for young researchers who hope to
turn their academicresearchinto businesses,
says Sean Randolph, an economist who man-
agesthe Bay AreaScience and Innovation Con-
sortium, an organization that promotes the
economic impact of local scientific research.
The University of California system has also
established the CaliforniaInstitutes for Science
and Innovation onits various campuses, which
pools resources to encourage the relatively
independent Californiasystem institutions to
collaborate on research. “That's also enabled
them to develop quite strong collaborative
research programmes with industry,” he says.

The placetobe

Another factor that attracts and retains
research talent is that these are locations
where people want to live. There are cultural
draws such as world-class museums and the-
atres, popular restaurants, renowned sports
teamsandathriving night life, as well as access
tostunningnatural attractions suchasbeaches

LIFE-SCIENCES LEAD

New York, Boston and the San Francisco Bay Area have all maintained their lead over Chinese cities in the
Nature Index for publication Share in immunology and genetics, although there are signs of the gap closing. In
immunology, all three increased their Share from 2015 to 2021, but Beijing narrowed the gap with San Francisco
after rising from 21.1in 2015 to 59.9 in 2021. In genetics, the three US cities have seen smaller changes in Share

over time, whereas Beijing has risen from 73.1t0 161.3.

Immunology

= New York metropolitan area

Boston metropolitan area == San Francisco Bay Area = Beijing

Shanghai

Share

0— T
2015 2021
Genetics
= New York metropolitan area Boston metropolitan area == San Francisco Bay Area == Beijing -~ Cambridge

300

250

200

150

Share

100

O ——

Y I
2015

and mountains. Their diverse communities are
alsoasignificant attraction. Bloom points out
thatin New York, 200 differentlanguages are
spoken, more than one-third of the population
werebornabroad andthereisa“really vibrant”
LGBTQ+community. “Ithink we attract talent
because everyoneis welcome here and every-
one can find acommunity,” she says.

New York was not always such a great place
to live, says Dirks. During the 1970s, the city
was bankrupt, and the crime rate was high.
Thisbeganto change inthe1990s, says Dirks,
whojoined the faculty of Columbiain1997,and
was dean of the Faculty of Arts and Sciences
from 2004 until 2012, a period when he says
itbecame notably easier to attract new faculty
members.

“I saw just a huge take-offin the vibrancy in
New York around workin thelife sciences. And
of course, even more recently, New York has

seenarealgrowthintech and physical-sciences
research around the tech sector,” Dirks says.
The downside is that high demand and tight
space hasdrivenup the cost of livingin New York
andthe other science citiesin the United States.
Forinstance, inJune, property website realtor.
com listed the median price of a house in San
Franciscoas $1.3 million. Dataalso suggest that
the average salary for a scientist in New York,
Boston and San Francisco is lower than GDP
per capitaforeachcity (see page2). “That really
makes it hard for anybody, including well-paid
techworkers, tolive here,” Randolphsays. With
many scientists being at their most productive
atrelatively young ages, when theirincome is
also atits lowest, this could present a threat to
these leading US citiesin attracting talent.

Neil Savage is a freelance writer based in
Lowell, Massachusetts.
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