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Biomedical research requires a global effort

A critical example of the need for collaboration in international biomedical research
today can be found on Johns Hopkins University's COVID-19 Dashboard. The novel
coronavirus, SARS-CoV-2, has touched almost every country, and the map shows
seas of red—indicators of cumulative confirmed cases—on most continents. This
global crisis is both a challenge and an opportunity for the international biomedical
research community to come together for the greater good.

In dealing with this pandemic and a range of other medical challenges, a number
of factors are at play. First, biomedical researchers rely on an expanding collection
of high-tech tools and techniques. For example, advances in next-generation
sequencing are key to enabling more scientists to explore nucleic acids. Plus, gene-
editing techniques, particularly CRISPR, make it easier to modify genes for medical
purposes. Improvements in automation—from benchtop platforms to high-throughput
systems—make advanced techniques easier to run and repeat.

Second, applying these technologies in biomedical research produces large
amounts of data—often called “big data.” This information must be collected,
processed, and stored, and frequently shared among multidisciplinary groups around
the world. Most important, scientists must analyze these gigantic datasets, combining
and comparing information gathered using different techniques. Such large,
multivariate datasets demand advanced statistical analysis and methods that reveal
the connections among the components.

Recently, a broad range of techniques categorized under the catch-all of artificial
intelligence (Al)—including machine learning, neural networks, and deep learning—
have revealed connections in datasets that other methods miss. Through these
computational processes, Al combines modeling and data to “learn” more about a
system and to even make predictions about future outcomes. Biomedical researchers
already apply Al in various technologies, for example, to explore a person’s genes
for disease-related information. In fact, Al can be used to analyze most any kind of
medical data, including images from microscopy, radiology, and other fields. The
biomedical community is only beginning to learn how and where Al can be applied.

Finally, as more advanced technologies make their way into biomedical research,
the studies employing them increasingly require multidisciplinary teams. Data
scientists and molecular biologists now work with clinical-trial developers and
regulatory experts or with clinicians and epidemiologists. In some cases, such studies
will reach beyond medicine to include economists and sociologists. And in addition
to having a wide breadth of expertise, a multidisciplinary team can include members
from multiple countries.

Taking the collaboration paradigm further, in order to make the most of biomedical
research, collaborations between academia, industry, and governments are
essential, both within countries and internationally. Perhaps most importantly, such
collaborations will make more data available to more researchers, which empowers
studies and reveals connections that might otherwise go unnoticed. In addition,
international collaborations can more quickly accelerate the benefits of biomedical
advances around the world.

The map depicting the current COVID-19 crisis serves as a call to the world to
improve international biomedical research. If we act now, maybe we'll be more
prepared for the next global public-health crisis—there is no doubt that the quality of
our research today will determine our ability to respond in the future.

Sean Sanders, Ph.D.
Director and Senior Editor, Custom Publishing
Science/AAAS
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Beijing Zhongguancun Life Science Park Development Co.,
Ltd., a subsidiary of Zhongguancun Development Group, is the
developer and manager of Zhongguancun Life Science Park.

When Wenhui Li returned from the United States in 2007 to join
the National Institute of Biological Sciences, Beijing (NIBS), it felt
as if the office, located in the northern Beijing suburbs, was in the
middle of nowhere. “The roads were empty, there were no cars
or people,” he recalls. Over a decade later, the area has changed
considerably. Buzzing with activity, it now boasts well-appointed
office and research accommodations among lush green spaces.
This previously quiet, rural area has been transformed into the
Zhongguancun Life Science Park, or LS-Park. Established in 2000
as a national incubator for biomedical research and business, it
has supported more than 500 biomedicine-focused companies
and research institutes in the past 20 years—some of which have
grown to be global leaders in their fields—by providing workspace
and services to meet their innovation needs.

“Biomedicine is a new strategic industry for China,” says Wenli
Wang, director of LS-Park. In 2016, the State Council's Thirteenth
Five-Year Plan for Development of National Strategic Emerging
Industries projected that national bioindustry revenue would reach
RMB 8-10 trillion (USD 1.1-1.4 trillion) by 2020. “[Bio-industry] will
play a significant role in Beijing's economic development in the
future,” says Wang. LS-Park is dedicated to making this happen
by serving innovative companies making breakthroughs in the
development of life-saving medicines and high-end equipment.

One such company is Huahui Health, a biomedical startup
led by Li. In 2012, Li and his team discovered that the hepatitis
B virus (HBV) envelope protein interacts with a key receptor
called sodium taurocholate cotransporting polypeptide (NTCP),

a transmembrane transporter predominantly expressed in the
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liver—a finding that sheds light on the development of a possible
cure for HBV-related diseases affecting millions of people
worldwide.

The freedom to tread new paths

“We had great support from NIBS and LS-Park,"” says Li. NIBS,
established in 2005 within LS-Park, is focused on original research
in a broad range of fields, including infection and autoimmunity,
programmed cell death, neurobiology, epigenetics, stem cells,
and computational and medicinal chemistry. It has nearly 400
researchers working in 26 principle investigator-led laboratories.

What Li set out to do in 2007—to find the receptor for HBV—
was important but difficult. Scientists from around the world
had searched for it unsuccessfully for decades. There was no
guarantee that Li would succeed, but he was determined. “If
you want to understand the disease, you have to reveal how the
infection happens,” explains Li, who credits NIBS for supporting
his vision for expanding the boundaries of scientific research. "We
share a pragmatic and truth-seeking spirit in the lab,” he says. “We
don't want to follow the footprints of others; we want to make our
own."

NIBS also provides good funding support. “We have a flexible
budget,” Li explains. Each lab has an RMB 2 million (USD 300
thousand) annual budget with few restrictions on usage; the
decision on where the money is spent lies with the lab director.
While other, non-NIBS labs may face gaps in funding, this has
never been an issue for Li's team. "Thanks to the institute, we are
lucky that we don't face problems like that,” says Li.

Moreover, NIBS provides assistance with incubating new
discoveries. By the end of 2014, Li and his colleagues had
completed experimental trials with an antibody therapy for HBV
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based on his previous findings and was ready to move the drug
into clinical trials. First, however, he had to establish a startup
company.

“LS-Park helped us a lot with coordinating the applications
and licenses we needed,” Li says. His company, Huahui Health,
was established in 2015, sponsored through venture capital, and
backed by LS-Park and NIBS. It was allocated 400 m? of space in
a new building in the park, of which half was used to set up the
clinical trials.

Li speaks highly of the facilities LS-Park offers, which include
cafeterias, hotels, and meeting rooms. Importantly, its open lab
setup also provides shared large equipment such as high-speed
centrifuges and ultra-low temperature freezers.

A personal touch

According to Wang, LS-Park’s management believes strongly in
fostering innovation, especially for promising companies such as
Huahui Health.

"I keep track of all of those companies in the park that are
developing new drugs,” Wang says. "l take time to call them and
ask if they need any help. We focus on those with strong core
technologies and preliminary success, and help to solve their
problems as quickly as possible, giving them a boost.”

The startup incubator system at LS-Park provides a range
of services, including property management, financing,
startup consulting, and advice on intellectual property, policy,
international business, technology, and publicity. While the
park’s early years were largely focused on land consolidation,
construction, and renting, it has now shifted to enterprise services
and connecting innovative companies with venture capital,
instrument facilities, and production plants.

The National Institute of Biological Sciences, Beijing (NIBS)

A startup company must navigate many obstacles, but LS-
Park can help them avoid the worst mistakes. “When there
is not enough space, or when there are issues with the drug
administration [China's National Medical Products Administration]
and environmental protection agencies, we always do our best to
help them keep projects moving forward,” says Wang.

Recently, LS-Park provided Huahui with a 6,000-m? pilot
platform to test their antibody on a large scale, a critical bridge
from experimental results to industrial production. The innovative
drug, named HH-003, is now in the latter half of its phase 1 clinical
trial. First in its class, the drug has gone through almost 5 years
of development but still faces several years of testing before it
can be marketed. “If it succeeds, its social and economic value
will be huge,” says Li; this is particularly the case in China, where
86 million people are believed to be infected with HBV, and many
develop chronic HBV-related conditions such as cirrhosis and
liver cancer.

Investing heavily in the future

LS-Park has invested RMB 30 million (USD 4.2 million) in Li's
company, this money being part of the industrial funding initiative
that the park started in 2017. “The development of new drugs
is a top factor in determining our investment,” says Wang. The
park now has two funds that invest in both early and late-stage
startups, with an investment time frame ranging from 5 years
to a decade. Such investments have been a core service of the
Zhongguancun Development Group, the parent company of LS-
Park, which has funded many successful companies.

“China's biomedicine industry is in its prime, but has much room
for growth in the coming years,” observes Wang; that is why they
are investing heavily in the field and are bullish about the future.
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Although the United States and Europe still lead in the biomedical
technologies space, many Chinese expatriates have returned to
the country in the past decade, bringing with them knowledge
and expertise. On the other hand, the number of well-trained
and passionate young researchers has also greatly increased in
China. Since 2015, the number of innovative startups in China has
exploded, and the quality of domestically produced technologies
has increased substantially as well. “We believe that many of these
companies will succeed,” posits Wang.

LS-Park has witnessed a number of success stories since
its establishment. In 2019, researchers at NIBS discovered a
new molecular player in the apoptotic process, Compound
R6, which may hold the key to an effective new treatment for
neurodegenerative diseases that plague millions around the
world. NIBS scientists are also laying a solid theoretical foundation
for research into autoinflammatory diseases and development
of sepsis drugs through studies of the inflammatory response
and infection-induced pyrolysis. And in 2009, the world's first
biochip capable of screening gene sequences that cause
deafness was developed by the National Engineering Research
Center for Beijing Biochip Technology (now known as CapitalBio
Corporation)—a company led by Chinese Academy of Engineering
academician Jing Cheng.

A multitude of opportunities

LS-Park now hosts a number of the country's top research
institutes. Aside from NIBS, the Chinese Institute for Brain
Research, led by Professor Yi Rao, focuses on major diseases
related to cognitive impairment, brain-like computing and
brain-computer intelligence, childhood brain development, and
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the principles underlying cognition. The Human Liver Proteome
Project, led by CAS academician Fuchu He, is dedicated to
research into human liver proteomics, while the Novo Nordisk
China R&D Center—the first and one of the largest R&D centers
established by a multinational pharmaceutical company in China—
is dedicated to the development of new drugs to treat diabetes.

Huahui Health is by no means the only company to evolve out
of research at these top institutes and to benefit from LS-Park’s
offerings. Basic research performed at LS-Park has yielded many
new and exciting products and technologies that have formed the
basis for numerous other startups.

WANTAI Biotech developed the world’s first hepatitis E virus
vaccine in cooperation with Xiamen University and also produced
diagnostic reagents for HIV testing that are top sellers in the
domestic market. BioDuro, a company established in LS-Park
in 2006, specializes in providing one-stop pharmaceutical R&D
and pilot production services for biopharmaceutical customers.
And Yangzijiang Pharmaceutical Group, a domestic giant in the
production and distribution of single-molecule drugs, joined LS-
Park in 2003 and has seen a compound growth rate of 18% for the
past 7 years.

Other companies that already have their products on the market
include Mindray Medical, a global medical instrument developer
that joined LS-Park in 2007 and has become the country's
largest supplier of medical devices, and Beijing Bohui Innovation
Biotechnology, which created a pioneering human papillomavirus
diagnostic instrument that generated RMB 53.4 million (USD 7.5
million) in sales in 2018 (a 243% increase from the previous year).
Other LS-Park successes are Takara Bio, established in the park in
2004 and now a top domestic bioengineering reagent distributor,
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and Beijing Konruns Pharmaceutical, a drug manufacturer listed entrepreneurs from all over the world cooperate and develop
on the Shanghai Stock Exchange since 2018. advanced technology through a highly efficient innovation

The park also supports the clinical application of innovative ecosystem. Wang expects that at least three biomedical
products through its abundant hospital resources. Peking companies currently incubated in the park will be listed on the
University International Hospital, the flagship hospital of Peking Shanghai Stock Exchange in the next 3 to 5 years, and that in the
University, provides international medical services. Other nearby coming decades, LS-Park will play an integral role in bringing
hospitals, including Peking University Sixth Hospital, Beijing the nation's biomedical development up to speed with that of the
Hope Hospital, PKU Care Rehabilitation Hospital, and Changbo rest of the world. By that time, he hopes that many major diseases
Research Hospital, provide critical clinical resources for basic will have found a cure. “The process of drug development moves
research, new drug development, and medical device R&D to slowly,” he says, "but we need to be persistent, as new drugs are
institutes and companies in the park. essential to improving the health and lives of many people.”

For a company to be admitted to the park, the main criterion is When the COVID-19 pandemic broke out, companies in LS-
evidence of innovation. Scientists and entrepreneurs at the park Park were among the first to resume work and begin producing
are involved in evaluating any newcomers, according to Wang. “A novel coronavirus test kits and other medical supplies to fight the
core technology or an innovative product is a must,” he says. disease. They also moved to develop new products, such as smart <

Wang emphasizes that the park welcomes both domestic computed tomography scanners that can diagnose pneumonia §
and international researchers. “We hope that more innovative using artificial intelligence. While COVID-19 has created many 2
and entrepreneurial startups will come to China to develop their challenges for the biopharmaceutical industry, it has also provided %
products,” he says. “We are able to provide space, technological many opportunities. As the Chinese government and people begin =
capabilities, and services that are comparable with those in to pay more attention to the critical importance of good health é
developed countries.” The park has set up two international care and effective medical treatments, the true value of LS-Park’s %
innovation centers, one in Boston and the other in Silicon Valley innovative culture will be recognized, with significant benefits for §
in San Francisco, to act as a bridge between China and the future commercial development. %
United States. g
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space to meet the demands of companies and projects. It is / Zhongguancun Life Science Park

looking to house another 300 innovative startup companies in the

500,000-m?2 to 700,000-m? expansion. EIJ**:IEE
Meanwhile, the park is committed to establishing an (

ecologically friendly, people-oriented industrial city; improving ZGC GROUP

the layout of public service and commercial facilities; and building

smart parks and buildings with interconnected, integrated sensing

and intelligence. People who work and live in LS-Park will enjoy

a diverse, cosmopolitan, and convenient working and living

environment.
LS-Park aims to become an international

innovation capital for bioscience R&D,
where researchers and

The Medical Science and Technology Center
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Zhongguancun Life Science Park Innovation and Entrepreneurship
Service Center

ZGC Life Science Park

Founded in 2000, Zhongguancun (ZGC) Life Science Park is
located in the Changping District in Beijing, China, and forms
an important part of the ZGC National Independent Innova-
tion Demonstration Zone. This high-tech science park is en-
gaged primarily in life sciences, biotechnology, and biomedi-
cal research.

The park covers an area of 2.5 square kilometers and houses
over 500 companies in the life science field, including Novo
Nordisk, BeiGene, and Mindray. It has attracted numerous
top-notch scientists, including Wang Xiaodong, Shi Yigong,
He Fuchu, and Shao Feng, among others, and provides an
opportunity for those elements required for innovation—proj-
ects, researchers, and companies—to interact in a close and
collaborative environment. An average of 7.19% of the park’s
funding is spent on R&D, which is higher than the national av-
erage. The park boasts breakthroughs and technological ad-
vances in fields like biopharmaceuticals, gene testing, and
the development of diagnostic reagents, making ZGC Life
Science Park an R&D center with global influence that wel-
comes scientists, entrepreneurs, and investors from across
the world.

Northern Hi=tech Belt

Southern Manufacture Belt

Beijing. China
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No. 20, Life Park Road
Zhongguancun Life Science Park
Changping District, Beijing 102206
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