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Introduction
Since early 2020, the Coronavirus disease 2019 (COVID-19) has been spreading quickly through over
185 countries around the world, and 33 millions of people have been infected as of September 2020.
The outbreak of the epidemic has brought relentless challenges to human health and it is still raging.
To cope with the crisis, many countries have taken urgent measures to safeguard the people, while
researchers of the relevant areas have been engaged in finding a solution.
At the invitation of the Committee on Data of the International Science Council (CODATA) issued in
1987, “The National Committee for CODATA, Academia Sinica, Taipei, R. O. C. (NCCODATA/AST)”, or
CODATA-Taiwan, was established in March 1989 in Academia Sinica. The Committee members
include heads of major scholarly societies in Taiwan and distinguished scholars of various fields. Data
Science has been the main research theme for COTATA-Taiwan. During these trying times, while the
epidemic is still severe, we hope to bring together academic research capability related to COVID-19
from both at home and abroad to contribute our share to the global village.
The Symposium consists of four sessions. They are (1) Overview: Clinical Spectrum and Geographical
Variability, (2) SARS-CoV-2: Variants and Mutations, Protein Structure, (3) Therapies: Anti-viral,
Vaccines, and (4) Impact on Society. Through live stream, researchers and experts as well as frontline
medical professionals at different parts of the world will be invited to share their research results and
invaluable insights. It is expected to obtain encouraging results for use in COVID-19 research.
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Notice
Some of speakers will give their speeches by video, and may not be able to attend to online Q&A
time. If you had any questions for their speeches, please type your question via slido webpage
(event code: 20201056): https://app.sli.do/event/wa6t4etv
Here is a QR Code for slido webpage:
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<Chair>

Fu-Tong Liu, M.D., Ph.D.
Vice President
Academia Sinica

Dr. Fu-Tong Liu is Vice President of Academia Sinica. He received his BS degree in Chemistry from
National Taiwan University, PhD degree in Chemistry from University of Chicago, and MD degree from
University of Miami. He served as Head of the Allergy Research Section at the Scripps Research
Institute, Head of the Division of Allergy at La Jolla Institute for Allergy and Immunology, and
Distinguished Professor and Chair at Department of Dermatology, University of California-Davis. He is
a pioneer and leading investigator in the studies of a family of animal lectins, galectins, and his
research is focused on the roles of these proteins in inflammation and immunity, as well as cancer
progression and adiposity. He is President of the Chinse Society for Immunology. He is a Fellow of
American Association for the Advancement of Science (AAAS), Academician of Academia Sinica, and
Fellow of National Academy of Investors. He was First Laureate of the 2015 Khwarizmi International
Award.
Research interests
Allergy & Immunology; Glycobiology; Investigative Dermatology
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Barend Mons, Ph.D.
President
CODATA
Human Genetics Department LUMC
Director GO FAIR International Support and Coordination Office

Barend Mons (born 1957, The Hague) is a molecular biologist by training and a leading FAIR data
specialist. The first decade of his scientific career he spent on fundamental research on malaria
parasites and later on translational research for malaria vaccines. In the year 2000 he switched to
advanced data stewardship and (biological) systems analytics. He is currently a professor in Leiden
and most known for innovations in scholarly collaboration, especially nanopublications, knowledge
graph based discovery and most recently the FAIR data initiative and GO FAIR. Since 2012 he is
Professor in biosemantics in the Department of Human Genetics at the Leiden University Medical
Center (LUMC) in The Netherlands. In 2015 Barend was appointed chair of the High Level Expert
Group on the European Open Science Cloud. Since 2017 Barend is heading the International Support
and Coordination office of the GO FAIR initiative. He is also the elected president of CODATA, the
standing committee on research data related issues of the International Science Council. Barend is a
member of the Netherlands Academy of Technology and Innovation (ACTI). He is also the European
representative in the Board on research Data and Information (BRDI) of the National Academies of
Science, Engineering and Medicine in the USA. Barend is a frequent keynote speaker about FAIR and
open science around the world, and participates in various scientific advisory boards of international
research projects.
Speech Title
FAIR in Times of Crisis
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James C. Liao, Ph.D.
President
Academia Sinica

Dr. James C. Liao, currently serves as President of Academia Sinica, Taiwan. He is an elected Member
of the US National Academy of Engineering, US National Academy of Sciences, and Academician of
Academia Sinica in Taiwan. Dr. Liao, a pioneer in Metabolic Engineering and Synthetic Biology,
received his BS degree from National Taiwan University and PhD from University of WisconsinMadison. After working as a research scientist at Eastman Kodak Company, Rochester, NY, he started
his academic career at Texas A&M University in 1990 and moved to UCLA in 1997. He received
numerous awards and recognitions, including the US EPA Presidential Green Chemistry Challenge
Award, the White House “Champion of Change” for innovations in renewable energy, the ENI
Renewable Energy Prize bestowed by the President of Italy, and the US National Academy of Sciences
Award for the Industrial Application of Science.
Research interests
Metabolic Engineering, Synthetic Biology, Systems Biology, Bioenergy
Speech Title
COVID-19 Pandemic: Challenges and Opportunities
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Chien-Jen Chen, Sc. D., Ph.D.
Academician
Academia Sinica

Prof. Chen, Chien-Jen received his Sc.D. in epidemiology and human genetics from the Johns Hopkins
University. He worked as an associate professor, professor, director of Graduate Institute of Public
Health, founding director of Graduate Institute of Epidemiology, and dean of College of Public Health
in National Taiwan University. He received many awards and honors in Taiwan and internationally. He
was elected as an academician of Academia Sinica, a member of World Academy of Sciences, and a
Foreign Associate (international member) of US National Academy of Sciences. He was appointed as
Minister of Department of Health, Minister of National Science Council, and Vice President of
Academia Sinica. He was elected as the 14th Vice President of Republic of China (Taiwan).
Research interests
Epidemiology, Human Genetics, Public Health, Preventive Medicine
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COVID-19 Containment and Economic Revitalization in Taiwan
Abstract
The response to COVID-19 in Taiwan was ranked as the best by the Bloomberg Economics and
Newsweek Japan in late July, and Oxford Martin School in mid-September. The four major principles
underpinning Taiwan’s success of COVID-19 containment were based on the experiences of SARS
control in 2003. They are prudent action, rapid response, early deployment, and transparency. There
were no city lockdown and mass screening in Taiwan, while the information and communication
technology (ICT) and artificial intelligence (AI) were used to facilitate border control, contact tracing
and tracking, precision testing, home quarantine, cell broadcast, and name-based face mask rationing.
President Dr. Tsai Ing-Wen held an emergency meeting of National Security Council on January 22.
She announced to do the best to contain the epidemic and to maintain the economic momentum in
Taiwan based on the spirit of professionalism and inter-ministerial integration. The Central Epidemic
Command Center (CECC) has held daily press briefings since January, which generate accurate news
across a broad spectrum of media outlets. CECC quickly established its authority and earned the trust
of the public. The public trust has had a stabilizing influence on society, encouraging citizens to follow
government guidance and rules, and making the public less vulnerable to disinformation campaigns.
This has created a virtuous cycle: the more public trust that exists, the more people are willing to
cooperate, raising our chances of overcoming this challenge. Solidarity is the key for the successful
containment of COVID-19 and maintenance of economic vitality in Taiwan.
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Charles Alessi, Ph.D.
Chief Clinical Officer
Healthcare Information and Management Systems Society, HIMSS

Dr. Charles Alessi is a globally recognized and trusted leader in health care. He brings to HIMSS a
wealth of experience, particularly around health systems and the interface between healthcare, social
care and the personalization of wellness. He is a physician in London, with more than 35 years of
experience in all aspects of clinical practice in the UK National Health Service. Most recently, he
served as the Chairman of the National Association of Primary Care, part of the NHS confederation,
where he was at the heart of the recent health and social care reforms.
He is also the Senior Advisor to Public Health England, a position leading thought leadership around
productive healthy ageing including dementia, targeting risk reduction. Furthermore, he fulfils key
roles in PHE around digital interventions, particularly those that involve behavioral change. Other
responsibilites include air quality and antibiotic prescribing. He forms part of the World Health
Organization (WHO) Expert Panel that is formulating new guidelines around risk reduction in
dementia globally and also leads thought leadership around productive healthy aging. He has
extensive experience in military medicine, being a past Medical Director and Director of Clinical
Governance for the British forces in Germany and was recently appointed to serve on the Reference
Committee tasked with renewing military medicine in the United Kingdom.
He holds a variety of international academic positions both in Europe and the Americas and has
published widely in the media and journals. He is an Adjunct Research professor in Clinical
Neurosciences at the Schulich School of Medicine at the University of Western Ontario, Canada and
Visiting Scholar at the Odette School of business in Windsor, Ontario, Canada. He continues to advise
major corporations and national governments around health and care reform, particularly where
systemic reform and digital interventions are being considered.
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COVID-What are the similarities and the differences in the approach adopted by different
countries? What are the insights that result?
Abstract
The COVID-19 pandemic and its effects are products of the 21st century - largely outpacing the ability
of countries to manage it. This is largely related to its nature and to the fact we all live in a very
interconnected society.
Despite this there are some stark differences and experiences associated which are now apparent
some of which are directly associated with geography and politics and implementation of public
health at scale, and some others are associated with the response of the citizens, and also the levels
of trust that exist between citizen and government of health system in different parts of the world.
This session will explore these matters and also attempt to draw some insights which could prove
valuable as we continue to try to manage the effects of this global pandemic.
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Angela Haczku, M.D., Ph.D.
Professor of Medicine
Director
UC Davis Lung Center
Associate Dean for Translational Research
School of Medicine
University of California, Davis
Angela Haczku MD, PhD is Associate Dean for Translational Research for the School of Medicine. She
is a Professor of Medicine, Director of the Lung Biology Center and served as Interim Associate Dean
of Translational Research (2017-2019). Dr. Haczku came to UC Davis from the University of
Pennsylvania in 2014. She was originally trained in internal and pulmonary medicine (University of
Debrecen, Hungary) and obtained a PhD (Imperial College, University of London, UK) and postdoctoral
training (National Jewish Medical and Research Center, University of Colorado, Denver, CO) in allergy
and clinical immunology.
She is an internationally recognized expert in pulmonary immunology. Her research is focused on the
effects of environmental exposures on respiratory health and disease. She published nearly 100 peerreviewed papers, has been federally funded for the past 15 years. She received numerous awards
such as the Parker B Francis Pulmonary Fellowship, MRC (Canada) Fellowship Award, and American
Lung Association (ALA) Career Investigator Award. She holds the Chester Robbins Endowment for
Pulmonary Research. She is a Fellow of the American Academy of Asthma, Allergy and Immunology
(AAAAI) and is an inducted member of the Collegium Internationale Allergologicum. She
serves/served on expert panels of the American Lung Association, American Thoracic Society (ATS),
National Institutes of Health, Veterans Health Administration and numerous European and Global
agencies. She is the elected Secretary of the AAAAI Mechanisms of Allergy and Immunology Interest
Section and was the elected Chair of the ATS Allergy and Immunology Program Committee. She has
been Associate Editor of Respiratory Research; Allergy; International Archives of Allergy and
Immunology; and editorial board member of the Journal of Allergy and Clinical Immunology,
American Journal of Respiratory Cell and Molecular Biology, American Journal of Physiology among
others.
As Associate Dean, since February this year she has been overseeing all COVID-19 related research
programs engaging clinical Infectious Disease and basic research efforts across UCD Schools and
Centers

Research Interests
Pathogenesis of allergy, asthma, COPD and pulmonary infections. Effects of environmental exposures
on airway inflammation.
Speech Title
COVID-19 at UC Davis: a translational research approach
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Jann-Tay Wang, M.D., Ph.D.
Deputy Director
Department of Internal Medicine
National Taiwan University Hospital

Dr. Jann-Tay Wang is an infectious diseases specialist. He received his MD degree in School of
Medicine, College of Medicine, National Taiwan University (NTU), and Ph.D. degree in Institute of
Epidemiology and Preventive Medicine, College of Public Health, NTU. He had clinical experiences in
caring and designing infection control interventions for SARS, H7N9, and COVID-19 patients. He also
ever served as the Deputy Director of the Infection Control Center, National Taiwan University
Hospital (NTUH). He is now a clinical professor and the Deputy Director of the Department of Internal
Medicine, NTUH. His research is focused on the resistant mechanisms of multi-drug resistant
organisms (MDROs), clinical epidemiology of patients with MDROs’ infections, clinical features of
emerging infectious diseases, and infection control interventions. In this talk, he will share the
experience of clinical outcomes of COVID-19 patients in northern Taiwan.
Research interests
Methicillin-resistant Staphylococcus aureus, vancomycin-resistant enterococci, carbapenem-resistant
Enterobacteriaceae, emerging infectious diseases
Speech Title
Clinical spectrum and treatment of COVID-19 in Taiwan
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Andrew HJ Wang, Ph.D.
Academician
Academia Sinica
President
IUBMB

Dr. Wang, an eminent structural biologist, discovered Z-DNA, analyzed drug-DNA interactions and
novel enzymes, publishing more than 450 refereed papers and 15 patents. In Taiwan, he
educated/trained more than 100 students, postdocs and assistants; pioneered synchrotron
biocrystallography, founded scientific societies, ran national research programs, and well respected
internationally (as FAOBMB and IUBMB presidents).
Professional interests and specialties
Structural proteomics, drug discovery, synchrotron crystallography, structure-function relationship of
enzymes and DNA
Research/Professional Career
2018:
2017-2019:
2017:
2016-present:
2015-:
2015-2016:
2006-2011:
2005:
2000-2015:
2000-2006:
2000:
1996-1997:
1988-2000:
1974-1988:

2018 National Taiwan University Distinguished Alumnus
Acting CEO, National Biotechnology Research Park
Presidential Science Prize of Taiwan (Life Science)
Distinguished Visiting Chair, Institute of Biological Chemistry, Academia Sinica
President-elect (-2018), President (2018-2021), Past-President (2021-2024),
International Union of Biochemistry and Molecular Biology (IUBMB)
Vice President, Academia Sinica
Distinguished Research Fellow and Vice President (Academic), Academia Sinica
Fellow, The Third World Academy of Sciences (TWAS)
Distinguished Research Fellow, Institute of Biological Chemistry, Academia Sinica
Director, Institute of Biological Chemistry, Academia Sinica
Academician, Academia Sinica
Acting Head, Dept. of Cell & Structural Biology, UIUC
Professor of Biophysics, Biochemistry and Chemistry, Dept. of Cell & Structural
Biology, Biochemistry, UIUC
Postdoctoral Research Associate (74-80), Research Scientist (80-82), Principal
Research Scientist (82-85), Senior Research Scientist (85-88), Department of Biology,
MIT
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Shin-Ru Shih, Ph.D.
Director/Professor
Research Center for Emerging Viral Infections
Chang Gung University

Shin-Ru Shih got her bachelors degree in Medical Biotechnology and masters degree in Biochemistry
from National Taiwan University, and her Ph.D. in Biochemistry and Molecular Biology from Rutgers
University, USA. Since 1996, she established a molecular virology laboratory in Chang Gung University
and the Research Center for Emerging Viral Infections in 2008. Her team has been studying many
aspects of emerging RNA viruses, including identification of unknown viruses using novel
biotechnologies, mechanisms of pathogenesis and development of antiviral compounds. Their study
of EV71 began in 1998, when a large EV71 outbreak occurred in Taiwan. Their participation
contributed significantly to the laboratory diagnosis of EV71. They subsequently focused on viral-host
interactions, in which molecular targets for drug discovery were identified, and series of compounds
were developed that inhibit EV71 replication. Dr. Shih was awarded the National Medal for
Outstanding Youth in 2004 for contributing to EV71 research in Taiwan.
Influenza virus is another focus of her team. This research includes molecular surveillance of
Taiwanese strains, mechanistic study of host-restriction of influenza virus infection, pathogenesis
study and development of anti-flu agents.
Specialties
Clinical Virology、Biotechnology、Molecular Biology、Biochemistry
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Genetic variations of SARS-CoV-2: Impacts on diagnosis, antiviral and vaccine developments
Abstract
As the COVID-19 pandemic continues, the causative virus, SARS-CoV-2 continues to evolve. SARS-CoV2 is the strain of coronavirus, a kind of RNA virus which has been known to mutate frequently. This
talk will discuss genetic diversity of the virus and its impacts on laboratory diagnosis, vaccine and
antiviral developments. First, investigation of the genomic variation of SARS-CoV-2 isolates in Taiwan
and comparison of their evolutionary trajectories with the global strains will be presented. Although
viral sequences evolve, the original design for laboratory diagnosis based on RT-PCR still can be used.
However, we found viral RNA may be fragile in clinical specimens and the integrity of the viral genome
would affect the accuracy of molecular diagnosis. D614 G change in viral spike (S) protein becomes
dominant. Since viral S protein is responsible for antigenicity and receptor binding, its impacts on
serology assay and vaccine development will be discussed too. Finally, variations on several genes
which are drug targets, e.g., RNA-dependent RNA polymerase (RdRp) and proteases will be
summarized.
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Stephen K. Burley, M.D., D.Phil.
University Professor and Henry Rutgers Chair
Rutgers
The State University of New Jersey

Dr. Stephen K. Burley is University Professor and Henry Rutgers Chair.
Founding Director of the Institute for Quantitative Biomedicine, and Director of the RCSB Protein Data
Bank at Rutgers. The State University of New Jersey. He is also a Member of the Rutgers Cancer
Institute of New Jersey, where he Co-Leads the Cancer Pharmacology Research Program. From 2008
to 2012, Burley was a Distinguished Lilly Research Scholar in Lilly Research Laboratories. Prior to
joining Lilly, Burley served as the Chief Scientific Officer and Senior Vice President of SGX
Pharmaceuticals, Inc., a publicly traded biotechnology company that was acquired by Lilly in 2008.
Until 2002, Burley was the Richard M. and Isabel P. Furlaud Professor at The Rockefeller University
and an Investigator in the Howard Hughes Medical Institute. He has authored/coauthored more than
300 scholarly scientific articles. Following undergraduate training in mathematics and physics, Burley
received an M.D. degree from Harvard Medical School in the joint Harvard-MIT Health Sciences and
Technology Program and, as a Rhodes Scholar, received a D.Phil. in Structural Biology from Oxford
University. He trained in internal medicine at the Brigham and Women's Hospital in Boston and did
post-doctoral work with Gregory A. Petsko at the Massachusetts Institute of Technology and Nobel
Laureate William N. Lipscomb at Harvard University. With William J. Rutter and others at the
University of California at San Francisco and Rockefeller, Burley co-founded Prospect Genomics, Inc.,
which was acquired by SGX in 2001. He is a Fellow of the Royal Society of Canada, the New York
Academy of Sciences, and the American Crystallographic Association, and recipient of a Doctor of
Science (Honoris causa) from his alma mater the University of Western Ontario, from which he
received a B.Sc. in Physics in 1980.
Research Interests
Structural Biology; Proteomics; Bioinformatics; Structure-Based Drug Discovery; Clinical
Medicine/Oncology
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Protein Data Bank in the Time of Coronavirus: Evolution of the SARS-CoV-2 proteome in 3D during
the COVID-19 pandemic
Abstract
The Protein Data Bank (PDB) archive currently holds ~170,000 atomic level three-dimensional (3D)
structures of biomolecules experimentally determined using macromolecular crystallography (MX),
NMR spectroscopy, electron microscopy (3DEM), and electron diffraction. The archive was
established in 1971 as the first open-access, digital-data resource in biology, and is now managed by
the Worldwide Protein Data Bank partnership (wwPDB; wwPDB.org). US PDB operations are the
responsibility of the RCSB Protein Data Bank (RCSB PDB; RCSB.org; based at Rutgers, The State
University of New Jersey, UC San Diego, and UC San Francisco). The RCSB PDB serves many millions
of users worldwide by delivering PDB data integrated with ~40 external biodata resources via
RCSB.org, APIs, and FTP downloads, providing rich structural views of fundamental biology,
biomedicine, biotechnology, bioengineering, and energy sciences. In parallel, the RCSB PDB
outreach/education portal serves more than half a million PDB101.RCSB.org users worldwide, who
are primarily university educators and their undergraduate students. Not counted in these metrics
are the many PDB users working in biopharmaceutical companies, wherein copies of the PDB archive
are retained within firewalls for interoperation with proprietary structures. Discovery/development
of nearly 90% of the 210 new drugs approved by the US Food and Drug Administration 2010-2016
was facilitated by open access to target protein structures in the PDB [Westbrook & Burley (2019)
Structure 27, 211-217 doi.org/10.1016/j.str.2018.11.007].
With public release of the SARS-CoV-2 genome sequence on January 10th 2020, structural biologists
joined the fight against the global COVID-19 pandemic. The first atomic-level 3D structure of a COVID19 non-structural protein (Nsp5 or Main Protease, a promising drug target; PDB ID 6lu7) [Jin et al.
(2020) Nature 582, 289-293 doi.org/10.1038/s41586-020-2223-y] was released by the PDB on
February 5th 2020. Since then, more than 300 additional COVID-19 protein structures have been
released by PDB, including those of the Spike Protein (illuminating receptor binding to Angiotensin
Converting Enzyme 2 and neutralization by monoclonal antibodies), Papain-like Protease (part of
Nsp3, and another promising drug target), RNA-dependent RNA polymerase (Nsp7/Nsp82/Nsp12
heterotetramer; including complexes with RNA and the US FDA approved small-molecule drug
remdesivir), ADP Ribose Phosphatase (part of Nsp3), and Endoribonuclease (Nsp15). COVID-19 PDB
structures and related resources are regularly updated at http://rcsb.org/covid19.
The value of these PDB holdings and 3D structures of other coronavirus proteins will be presented,
highlighting the impact of MX and 3DEM on our understanding in 3D of how the SARS-CoV-2
proteome evolved during the first six months of the pandemic.
Acknowledgements: RCSB Protein Data Bank operations are funded by the National Science
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Foundation (DBI-1832184), the US Department of Energy (DE-SC0019749), and the National Cancer
Institute, National Institute of Allergy and Infectious Diseases, and National Institute of General
Medical Sciences of the National Institutes of Health under grant R01GM133198.
Coronavirus 2020. Portrait painted by David S. Goodsell, RCSB Protein Data Bank.
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Hui-Ling Yen, Ph.D.
Associate Professor
School of Public Health, University of Hong Kong

Dr. Hui-Ling Yen is currently an Associate Professor at the Division of Public Health Laboratory Sciences,
School of Public Health, at the University of Hong Kong. She received a Ph.D in Epidemiological
Science from the University of Michigan, Ann Arbor and carried out her post-doctoral training at St.
Jude Children's Research Hospital in Memphis, TN, USA.
Her research interests focus on understanding the mechanisms of influenza transmission among and
between different reservoirs, investigating potential virus-host interactions that affect viral
pathogenicity and transmission, and examining the molecular determinants that confer antiviral
resistance.
Speech Title
Pathogenesis and Transmission of SARS-CoV-2 in Golden Hamsters
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Ching-Yung Lin, Ph.D.
CEO
Graphen
Adjunt Professor
Columbia University

Dr. Ching-Yung Lin is the CEO of Graphen, Inc. and an Adjunct Professor in the Depts. of EECS in
Columbia University. Before founding Graphen in June 2017, he was the IBM Chief Scientist (for the
area of Graphen Computing). He created the Network Science and Machine Intelligence department
at IBM T. J. Watson Research Center. He is an Adjunct Professor in Columbia since 2005, in Univ. of
Washington 2003-2009, and in NYU in 2014. Dr. Lin was named an IEEE Fellow in Nov. 2011, the first
in the area of Network Science. Inspired by human’s brain structure being a network of billions to
trillions of nodes and edges, Dr. Lin's research interest has been on realizing Artificial Intelligence of
full brain functioning via graph technologies. He is an author of 180+ publications, 40+ awarded
patents, with 10,000+ citations. He has been leading several large international projects since 2003
in AI and Network Science. For instance, he led first video machine learning annotation project of 111
researchers from 23 institutes in 2003. He led the largest social media analysis project of 40+
researchers from Columbia University, CMU, Northeastern Univ., Northwestern Univ., UC Berkeley,
Stanford Research Institute, Rutgers Univ., Univ. of Minnesota, and NMU from 2012 to 2015. He
Dr. Lin is a frequent keynote or plenary speaker, including serving as a panel speaker together with
the White House Chief Data Scientist in the interim annual AMA conference invited by the President
of the American Medical Association in 2015 and in the International Conference on Cybersecurity
hosted by FBI in 2016. He was invited to speak in US Federal Reserve, European Central Bank, US
FINRA, and led projects in the largest banks in US, China, Europe, and Russia. He was the Chair of IEEE
CAS Multimedia TC and the General Chair of IEEE Intl. Conf. on Multimedia and Expo 2009. His course
webpage was the Top 1 search result of Baidu search on Big Data Analytics 2015-2017. Dr. Lin's works
won 7 best paper awards and was featured 4 times by the BusinessWeek magazine, including being
the Top Story of the Week in May 2009. In 2010, IBM Exploratory Research Career Review selected
Dr. Lin as a researcher in the category of "most likely to have the greatest scientific impact for IBM
and the world.”
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Live Monitoring of SARS-CoV-2 Evolution
Abstract
Graphen created a live monitoring system that analyzed the variants of each reported whole genome
sequencing of more than 80,000 SARS-CoV-2 viruses from more than 100 countries or regions to date
and identified the mutations as they spread. By understanding the mutation of each virus and locating
where those variants are in its near 30,000 genetic locations, Graphen identifies each virus' evolution
chain, as well as clusters. AI technologies including Network Flow analysis and Graph Spectral Analysis
were used to decide such evolution chain and identify key clusters. Such mutation and propagation
patterns can help companies better identify targets for drug development, public health prediction
on the spreading speed, or even predict the harmfulness of specific variants that may cause
symptoms beyond those observed from the original strain.
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Fang-Jen (Scott) Lee, Ph.D.
Distinguished Professor
Institute of Molecular Medicine, College of Medicine
National Taiwan University

Dr. Fang-Jen S. Lee is a biochemist and cell biologist, who is a distinguished Professor of Institute of
Molecular Medicine at the National Taiwan University (NTU). He is also an Adjunct Professor of Ph.D.
Program of Translational Medicine, and Institute of Medical Genomics and Proteomics at the NTU
College of Medicine. Having received his Ph.D. in microbiology and biochemistry from North Carolina
State University, he completed his postdoctoral research at Department of Genetics, Harvard Medical
School, and Molecular Biology in Department of Molecular Biology, Massachusetts General Hospital
(MGH), Boston (1987-1990). In 1990 Lee joined as a senior staff fellow at National Institutes of Health
(NIH), Bethesda (1990-1994). The Lee lab has made significant contributions to the field of small
GTPases research, including discovering the novel functions of Arl proteins in human diseases,
characterizing Arl-GEF function, and identifying other new proteins that regulate the Arl-mediated
vesicular trafficking and cytoskeleton organization. He received the “Outstanding Research Award”
three times from the National Science Council of Taiwan, and the “Outstanding Research Grant Award”
two times from the NHRI. Lee was named as Associate Dean for Research at NTU medical college
(2009-2012). Lee served as the Vice President and Dean of the Office of Research and Development
at NTU (2012-2019). He is President of The Taiwan Society for Biochemistry and Molecular Biology.
Research interests
Vesicle trafficking; Membrane Biology; Unfolded Protein Response
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C. Jason Wang, M.D., Ph.D.
Director
Center for Policy, Outcomes and Prevention, Associate Professor of
Pediatrics, Medicine and of Health Research and Policy
Stanford University

C. Jason Wang, MD, PhD, is Director of the Center for Policy, Outcomes, and Prevention, and Associate
Professor of Pediatrics and Medicine, and of Health Research and Policy at Stanford University. He
also co-chairs the mobile health and other new technologies group at the Stanford Center for
Population Health Sciences. He received his B.S. from MIT, Medical Doctorate from Harvard Medical
School, and Ph.D. in policy analysis from RAND. After completing his pediatric residency training at
UCSF, he worked in Greater China with McKinsey and Company. In 2000, he was recruited to serve as
the project manager for Taiwan’s Healthcare Reform Taskforce. In 2012, he co-founded MedicusTek,
a global medical solutions company focusing on medical internet of things and patient safety. Among
his honors, he was selected as the student speaker for the Harvard Medical School commencement
ceremony in 1996, a recipient of the 2011 NIH Director’s New Innovator Award, and an invited
speaker for Johns Hopkins University Bloomberg School of Public Health 100th Year, Child Health
Policy Symposium. His recent work on COVID-19 includes: 1) “Response to COVID-19 in Taiwan: Big
Data Analytics, New Technology, and Proactive Testing” published in JAMA, which has been viewed
over 1 million times and covered by 267 media outlets world-wide. 2) “Ethics and Governance of
Digital disease Surveillance”, published in Science; 3) “How Community and Unity Can Help Americans
Survive”, published in Journal of General Internal Medicine; 4) “How to Prevent and Manage HospitalBased Infections During Coronavirus Outbreaks: Five Lessons from Taiwan”, published in Journal of
Hospital Medicine; 5) “How to Safely Reopen Colleges and Universities During COVID-19: Experiences
From Taiwan” published in the Annals of Internal Medicine; 6) “Operational Considerations on the
American Academy of Pediatrics Guidance for K-12 School Re-entry” published in JAMA Pediatrics; 7)
“Video consultations in primary and specialist care in digital-first era”, in press, British Medical Journal;
8) “Managing medication supply chain during the COVID-19 pandemic: Key lessons from Taiwan”, in
press, Journal of American Pharmacist Association, and 9) “An impact oriented approach to
epidemiological modeling”, in press, Journal for General Internal Medicine.
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Policy Considerations for the Development, Manufacturing, Financing, and Distribution of
COVID-19 Vaccines
Abstract
The development of a vaccine for COVID-19, the disease cause by the new coronavirus SARS-COV-2,
has been the most consequential human endeavor in recent history. More than 250 vaccines
candidates (including more than 30 in human clinical trials) are in the pipeline. Regulators move at an
unprecedented speed working with innovators. Governments, corporate leaders, and healthcare
leaders must hedge against various vaccine platform technologies, from proven platforms (e.g.,
protein subunit and viral vectors), to novel ones (e.g., messenger RNA and DNA). Based on previous
experience, vaccines for infectious disease have a 33% success rate; many COVID-19 vaccines are
expected to fail. Yet, equitable and efficient distribution of effective vaccines will be required to
ensure global containment of the virus. International collaborations, as well as logistics and
operations support will be required to drive the adoption, delivery and monitoring of vaccines. Many
efforts are underway to ensure there is enough manufacturing capacity and funding for producing
vaccines to meet the global demands through portfolio diversification, pooling of scientific and
financial resources, and manufacturing capacities. This includes, COVAX, the ACT-Accelerator Vaccine
Pillar co-led by the World Health Organization, the Coalition for Epidemic Preparedness Innovations
(CEPI), and Gavi, the Vaccine Alliance. COVAX will purchase and distribute 2 billion doses of potential
Covid-19 shots worldwide by the end of 2021. However, the United States is not expected to join
COVAX. How should Taiwan position itself to be a contributor of such a global effort while ensuring
the vaccines are made available for its citizens?
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Sean R. Stowell, M.D., Ph.D.
Associate Pathologist
Brigham and Women’s Hospital
Member of the Faculty of Pathology, Harvard Medical School

Sean Stowell, MD PhD is a transfusion medicine physician-scientist at Brigham and Women's Hospital,
Harvard Medical School. He received his MD and PhD degrees from Emory, where he also completed
clinical training in laboratory and transfusion medicine. He currently serves as the medical director of
the apheresis service at Brigham and Women's Hospital, Harvard Medical School and leads a research
program studying the pathophysiology of transfusion complications in patients with sickle cell disease.
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Are we forgetting about IgA? Examining the diagnostic and therapeutic utility of IgA for COVID-19
Abstract
Appropriate diagnosis and implementation of effective therapeutic options is critical for the effective
management of patients with COVID-19. While nucleic acid testing (NAT) is the most common testing
modality for diagnosing COVID-19, serological assessment of patients under investigation for COVID19 may provide a complementary diagnostic strategy capable of detecting potential false negative
NAT results. Furthermore, although convalescent plasma (CP) may benefit patients with COVID-19,
fundamental questions remain regarding serological characteristics of CP that may convey
therapeutic potential. To examine serological approaches to diagnosing COVID-19 and charactering
key traits of CP that may contribute to its efficacy, we developed a serological test for IgG, IgA, and
IgM antibodies against the receptor binding domain (RBD) of SARS-CoV-2. Cross-sectional analysis
revealed a higher sensitivity and specificity for IgA when compared to IgG and IgM serology. The
superior performance of IgA serology was most apparent in the first two weeks after symptom onset
and the first week after NAT testing. In addition to serving as useful diagnostic marker, increased IgA
anti-SARS-CoV-2 antibody levels correlated with clinical improvement and viral clearance following
CP therapy in an infant with COVID-19, prompting a broader examination of IgA levels among CP
donors and hospitalized patients. Significant heterogeneity in IgA levels was observed among CP
donors, which correlated weakly with commonly employed serological test. Taken together, our
findings suggest that IgA serology may have potential diagnostic utility in the acute setting and
suggest that assessing IgA levels among CP donors and hospitalized patients may allow for a tailored
approach when seeking to fill specific gaps in humoral immunity.
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Huey-Kang Sytwu, Ph.D.
Vice President
National Health Research Institutes
Distinguished Investigator
National Institute of Infectious Diseases and Vaccinology
National Health Research Institutes

Dr. Huey-Kang Sytwu received his MD degree from National Defense Medical Center, Taipei, Taiwan
in 1987 and PhD degree from Stanford University, USA in 1997. He is currently a distinguished
investigator and vice president of National Health Research Institutes. His laboratory focuses on the
molecular dissection of autoimmune mechanisms of insulin-dependent diabetes mellitus (IDDM) and
the genetic manipulation in preventing the pathogenic process in non-obese diabetic (NOD) mice.
IDDM is caused by a progressive autoimmune destruction of the insulin-producing β cells in the
pancreatic islets of Langerhans. Both genetic predisposition and environmental factors contribute to
its pathogenesis. A widely used animal model for dissecting immunopathological mechanisms in
IDDM and for developing preventive and/or therapeutic strategies is the NOD mouse, an inbred strain
that spontaneously develops autoimmune diabetes resembling human IDDM. To dissect the
immunopathogenic mechanisms of type I diabetes and to develop potential therapeutic strategy for
this autoimmune disease, Dr. Sytwu and his labmates have already established more than 30 novel
transgenic, knockout and knockdown NOD mice in the Sytwu laboratory. Making full use of these
unique mouse strains, Dr. Sytwu and his colleagues are quantitatively and qualitatively investigating
the immunopathogenic mechanisms of autoimmune diabetes and provide valuable information for
the development of novel genetically modified islets-based immunotherapies.
Research Interests
Immunopathogenesis of autoimmune diseases
Preventive and therapeutic strategies for autoimmune diseases

Speech Title
Overview of the efforts at National Health Research Institutes on development of drugs and
vaccines against SARS-CoV-2
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Han-Chung Wu, Ph.D.
Director
Biomedical Translation Research Center
Academia Sinica

Dr. Han-Chung Wu is Director of Biomedical Translation Research Center, Academia Sinica. He is also
a Professor at the College of Medicine of the National Taiwan University. His research primarily
focuses on two fields, cancer research and infectious diseases, and includes components of both basic
research and applied science. Dr. Wu's research interest focuses on the identification of novel tumor
antigens, development of targeting drug delivery systems for cancer therapy and molecular imaging.
He has developed phage display technologies for the generation of fully human monoclonal
antibodies and the identification of peptides for a variety of target molecules. As of today, Dr. Wu has
published over 108 original articles in world-renowned journals, and 92 Patents (including 64 granted
patents and 28 filed patents). He has licensed out 16 technologies from 45 patents to biotech
companies. Five of the licensed patents serve as the basis for current clinical trials or in the market,
and seven of the licensed technologies are currently in preclinical studies for the development of
therapeutics.
Research interests
Antibody drug development; Targeting drug delivery systems; Cancer research
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Potent Neutralizing Antibody Cocktail for Prevention and Treatment of COVID-19
Abstract
Shih-Chieh Su1, Kang-Hao Liang1, Wan-Yu Chen1, Chun-Wei Yang1, Mei-Jung Wang1, Hsiu-Ting Lin1,
Ruei-Min Lu2, Hsien-Cheng Tso1, Meng-Jhe Chung1, Tzung-Yang Hsieh1, Yu-Ling Chang2, Shin-Chang
Lin2, Fang-Yu Hsu1, Yi-Hsuan Wu3, Yu-Chyi Hwang1, Jian-Jong Liang2,4, Chun-Che Liao2,4, Cheng-Pu
Sun2,4, Ping-Yi Wu2,4, Yi-Ling Lin2,4, Mi-Hua Tao2,4, , James C. Liao3, and Han-Chung Wu1,2,*
1. Institute of Cellular and Organismic Biology, Academia Sinica, Taipei, 11529, Taiwan
2. Biomedical Translation Research Center (BioTReC), Academia Sinica, Taipei, 11529, Taiwan
3. Institute of Biologic Chemistry, Academia Sinica, Taipei, Taiwan,
4. Institute of Biomedical Sciences, Academia Sinica, Taipei, 11529, Taiwan

The virus responsible for the coronavirus disease 2019 (COVID-19) pandemic, SARS-CoV-2, has
necessitated major adjustments in our daily lives and caused great uncertainty worldwide. One
promising approach to fight the virus is the use of neutralizing antibodies that reduce the viral load
to protect from disease progression and speed patient recovery. We generated 100 novel mAbs with
high reactivity and specificity against SARS-CoV-2: 38 against RBD, 20 against S1, and 42 against NP.
Among the anti-RBD mAbs, 17 showed high neutralizing activity. We successfully developed 12
chimeric antibodies (chAbs) using genetic engineering, six of which exhibit highly potent
neutralization activities with PRNT50 values between 6.71 and 35.51 ng/ml. We then used sitedirected mutagenesis to replace ACE2-binding residues within the RBD and found that the key
residues, Y453, F486, and N501, were respectively recognized by neutralizing chAbs, RBD-chAb-28, 45/-51, and -25. Molecular docking studies predicted that these antibodies target three different sites
in the receptor binding motif (RBM) within the RBD of SARS-CoV-2 S protein. We developed several
chAbs with high neutralizing potency. These novel therapeutic antibodies have high potential for the
prevention and treatment of COVID-19. A cocktail of therapeutic chAbs that target three separate
epitopes on the RBM of SARS-CoV-2 spike protein may increase therapeutic efficacy and decrease the
potential for virus escape mutants, serving to benefit a wide range of COVID-19 patients.
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Hsueh-Fen Juan, Ph.D.
Distinguished Professor
Department of Life Science, Graduate Institute of Biomedical and
Bioinformatics
National Taiwan University

Dr. Hsueh-Fen Juan is Distinguished Professor of National Taiwan University. She received her BS and
MS degree in Botany and PhD in Biochemical Sciences from National Taiwan University (NTU). She
worked as a research scientist at Japan International Research Center for Agricultural Sciences
(Tsukuba, Japan) and a postdoctoral research fellow at Institute of Biological Chemistry, Academia
Sinica (Taipei, Taiwan). She started her academic career as an assistant professor at Department of
Chemical Engineering, National Taipei University of Technology and as an adjunct assistant professor
at Department of Computer Science and Information Engineering at NTU in 2002. She moved to NTU
as an assistant professor at Department of Life Science in 2004. She was promoted to associate
professor in 2006, full professor in 2009 and became distinguished professor at Department of Life
Science and Graduate Institute of Biomedical Electronics and Bioinformatics in 2020. Dr. Juan studied
synthetic biology with Professor Hirotada Mori (NIST, Japan) in 2006 and Dr. James C. Liao (UCLA, USA)
during 2007-2008. Dr. Juan joined the national teams for repurposed drugs against SARS in 2003 and
SARS-CoV-2 in 2020 using bioinformatics and big data analysis. Since Dr. Juan made significant
contributions through systems biology approach to development of methodology and cancer therapy,
she received several awards “Taiwan's Ten Outstanding Young Persons”, FY2011 JSPS Invitation
Fellowship Program for Research in Japan, K. T. Li Breakthrough Award by Institute of Information and
Computing Machinery, USA Emerging Information and Technology Association (EITA) Service Award,
and Ministry of Science and Technology (MOST) Outstanding Research Award. She serves as the editor
of Scientific Reports (Nature Research).
Research interests
Systems biology; Bioinformatics; Data Science; Drug Discovery; Network Biology
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Drug repositioning for COVID-19
Abstract
The current state of the COVID-19 pandemic is a global health crisis. Drug repositioning is the process
of finding new uses for existing approved drugs, and is believed to offer great benefits over de novo
drug discovery, as well as enable rapid clinical trials and regulatory review for COVID-19 therapy. One
of the best-known ways is to block enzymes essential for virus replication. By performing molecular
docking analyses, we develop a drug database for SARS-CoV2, named as DockCoV2 which focuses on
predicting the binding affinity of FDA-approved and Taiwan National Health Insurance (NHI) drugs
with seven proteins including spike, 3CLpro, PLpro, RdRp, N protein, ACE2 and TMPRSS2. DockCoV2
also provides validation information to help users understand which drugs have already been
reported to be effective against MERS or SARS-CoV. DockCoV2 is available at https://covirus.cc/drugs/.
Additionally, by systematically analyzing a large compendium of compound-perturbed data obtained
from the Library of Integrated Network-based Cellular Signatures (LINCS), a project initiated by the
US National Institute of Health, we identified potentially effective drugs for COVID-19 and
experimentally confirmed that the predicted compounds significantly inhibited SARS-CoV-2
replication at nanomolar, non-toxic concentrations.
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Der-Tsai Lee, Ph.D.
Academician
Academia Sinica

Dr. Der-Tsai Lee is Distinguished Visiting Chair of Institute of Information Science, Academia Sinica. He
received his BS degree in Electrical Engineering from National Taiwan University, MS and PhD degree
in Computer Science from University of Illinois at Urbana-Champaign. He was Professor of the
Department of Electrical Engineering and Computer Science, Northwestern University, and served as
a Program Director, Division of Computer and Computation Research, National Science Foundation,
USA. He has been with the Institute of Information Science, Academia Sinica since 1998 and was the
Director of IIS. He was President of National Chung-Hsing University. He served as Senior Advisor for
national cybersecurity and science and technology policy at the National Security Council. He is a Life
Fellow of IEEE, Fellow of ACM, an elected Member of The World Academy of Sciences (TWAS),
Academician of Academia Sinica, and received a Research Award from Alexander von Humboldt
Foundation of Germany.

Research interests
Design and analysis of algorithms; geometric computing; VLSI layout; software security; and secure
messaging communication
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Patrick Y. Yang, Ph.D.
Chairman, Acepodia, Inc.
Former EVP of Technical Operations at Juno, Roche and Genentech

Dr. Pat Yang is currently Chairman of AltruBio, Chairman of Acepodia – both are private, clinical stage
biotech companies. He is also Vice Chairman of National Resilience, Inc.
Most recently, Dr. Yang was executive vice president at Juno Therapeutics, a leading CAR-T biotech
company (now part of BMS) based in Seattle in 2017-2019.
Previously, Dr. Yang was Roche’s executive vice president and Global Head of Technical Operations
2009-2013 based in Basel, Switzerland. In this role, he was responsible for Roche’s biopharma process
research and development, analytical sciences, engineering, quality, technical regulatory, supply
chain and all manufacturing plants with approximately 15,000 employees around the world. He was
previously executive vice president of Product Operations at Genentech, Inc. (2003-2013) He
assumed his Roche role as Global Head of the combined technical operations of Roche and Genentech
upon the acquisition of Genentech by Roche in 2009.
Before Genentech, Dr. Yang served for 11 years at Merck & Company (1992-2003) based in New Jersey,
in various leadership positions including vice president of Asia Pacific Operations and vice president
of Global Supply Chain Management. Prior to joining Merck in 1992, Yang spent 12 years at General
Electric (1980-1992), serving in research, engineering, technology, and manufacturing leadership
roles with increasing scope of responsibilities.
Dr. Yang holds a Bachelor of Science from the National Chiaotung University in Taiwan, a Master of
Science from the University of Cincinnati, and a Ph.D. in engineering from Ohio State University.
Dr. Yang is a member of Board of Directors for three public companies: Amyris, Codexis, and
PharmaEssentia. In addition, he is a board member of several private companies including Acepodia,
AltruBio, Antheia, Sana Bio, and National Resilience, Inc.
Research Interests:
Biotech manufacturing technologies, gene and cell therapies, viral vectors, mRNA, analytical methods,
advanced control systems, and machine learning.
Speech Title
Health is a national security issue (the impact of COVID-19 on biotech supply chain)
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Simon Hodson
Executive Director
CODATA

Simon Hodson has been Executive Director of CODATA since August 2013.
Simon is an expert on data policy issues and research data management. He has contributed to
influential reports on Current Best Practice for Research Data Management Policies and to the Science
International Accord on Open Data in a Big Data World. Most recently he chaired the European
Commission’s Expert Group on FAIR Data which produced the report Turning FAIR into Reality
https://doi.org/10.2777/1524
As part of his CODATA role, Simon is closely involved in an ISC and CODATA initiative to improve the
coordination of standards for data integration and interoperability for interdisciplinary research and
in the coordination of the CODATA Data Policy Committee.
Additionally, Simon leads or participants in numerous projects, Working Groups and Steering Groups.
In recent years, Simon has been a co-chair (2015-2018) of the GEO Data Sharing Working Group, to
which CODATA has made a longterm contribution; co-chair of the OECD Global Science Forum and
CODATA Project on Sustainable Business Models for Research Data Repositories; a member of the
Board of Directors of the Dryad Data Repository (2012-2018), a not-for-profit initiative to make the
data underlying scientific publications discoverable, freely reusable, and citable; Project Director,
African Open Science Platform Project (2016-19); member of the Scientific Advisory Board of CESSDA
ERIC, the European data infrastructure for the social sciences.
Simon has a strong research background, as well as considerable project and programme
management experience: from 2009 to 2013, as Programme Manager, he led two successful phases
of Jisc’s innovative Managing Research Data programme in the UK.
Speech Title
Making Data Work for Cross-Domain Grand Challenges
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John Burrows, Ph.D.
Professor
Institute of Environmental Physics, IUP, University of Bremen,
Germany
Vice President
IAMAS 2019-2023

My research has been driven by the need to better understand the evolution of the Earth System
during the new geological epoch of the Anthropocene. This requires the ability to separate the impact
of anthropogenic activity form that of natural phenomena and their variabilities. Changes in
atmospheric composition and surface parameters provide early warning of environmental and
climate change. I began my research career studying the kinetics and spectroscopy of atmospheric
free radicals: developing measurement techniques and studying key atmospheric reactions. However,
I am best known for some pioneering and innovative developments in the remote sensing of
atmospheric trace constituents from ground based, ship and in particular, space based platforms. I
was educated at Trinity College Cambridge University, UK, receiving my B.A. (Hons) and M.A. in
Natural Sciences and my Ph.D. in Physical Chemistry. After leaving Cambridge in 1978, I was a postdoctoral researcher at the Harvard Smithsonian Center for Astrophysics, and then a research scientist
at the UK AERE Harwell and also simultaneously a guest scientist at the Physical Chemistry Laboratory,
University of Oxford. In 1982, I joined the Department of Air Chemistry at the Max Planck Institute
for Chemistry in Mainz. Since 1992 I have been the Professor of the Physics of the Ocean and
Atmosphere at the University of Bremen, where I founded with colleagues the Institute of
Environmental Physics. I was seconded from 2008 to 2010 to be Science Director Biogeochemistry at
the NERC: CEH UK, (now UK: CEH) becoming a fellow in 2010.
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The Impact of COVID-19 on Some Key Trace Atmospheric Constituents Observed from Space
Abstract
The Coronavirus disease 2019, COVID‑19, is caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2). It represents the most significant pandemic since the Spanish flu pandemic (1918 –
2020). One of the consequences of the pandemic is the reduction in anthropogenic activity during
lockdowns. This results in a reductions and changes of emission of pollutants and thus influences ar
quality. The study of trace gases emitted by human activity by using the measurements of remote
sensing satellites is potentially able identify such. This talk will describe some studies of atmospheric
trace constituents using remote sensing from space. One objective is to identify the capability of the
current observing system for relevant measurements of key short-lived climate pollutants and longlived greenhouse gases.
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James Schwab, Ph.D.
Research Professor
University at Albany

Dr. James Schwab is a Research Professor and Senior Research Associate with the Atmospheric
Sciences Research Center at the University at Albany. He received a bachelor's degree in physics from
the University of Minnesota and a doctorate in chemical physics from Harvard University. His research
group studies atmospheric chemistry and air pollution, with an emphasis on policy-relevant scientific
work. His research team makes continuous and ongoing measurements of air pollution at locations
across New York State. His stations in the Adirondacks and Southern Tier of New York State have been
continuously monitoring for thirty plus and almost twenty-five years respectively. His colleagues
include scientists and engineers from other universities, from state agencies, and others involved in
air pollution measurements and air quality management. Schwab's credentials include more than 100
author or co-author peer-reviewed publications and a similar number of conference presentations.
He joined ASRC in 1988.
Research Interests
Air pollution and air pollution measurements; ground-level ozone pollution; atmospheric aerosols;
air quality; environment
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Selected Impacts in New York: Air Quality, Economic Activity, and Politics
Abstract
James J. Schwab and Cheng-Hsuan Lu
Atmospheric Sciences Research Center
University at Albany, SUNY, USA
COVID-19 has plunged the world into its worst global pandemic since the 1918 H1N1 influenza
outbreak. Cases were first reported in Wuhan, China in January and February, then in Italy and Spain
in February and March. The epicenter of the pandemic outbreak shifted to New York City in March
and April of 2020. Countries around the world went into lockdown in an attempt to limit the spread
of this highly contagious disease. These lockdowns had a dramatic effect on all aspects of normal life,
and led to both short-term and more longer lasting impacts. This presentation will report on three
ways that the pandemic and the resulting lockdowns impacted society in New York State. First, we
will analyze observations of air pollution gases and aerosols to determine how air quality in New York
was affected by the lockdown. Both surface observations at rural long-term measurement sites and
satellite observations will be used in these analyses. Second, we will report on some of the impacts
of the lockdown on economic activity, including employment, business closures and governmental
budgets. Finally, given the timing of this pandemic during a presidential election year in the United
States, we will offer some data and observations on the impact of COVID on American politics in 2020.
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Charles C.-K. Chou, Ph.D.
Research Fellow
Research Center for Environmental Changes
Academia Sinica

Dr. Charles C.-K. Chou is a Research Fellow at the Research Center for Environmental Changes (RCEC),
Academia Sinica in Taipei, Taiwan. He received his BS degree in Environmental Sciences from Tunghai
University in 1990, and Ph.D. degree in Environmental Engineering from National Central University
in 1996. Dr. Chou joined RCEC, Academia Sinica in 2001. With the background in environmental
sciences and engineering, he has been dedicated to research on the production and transport of air
pollutants on urban to regional scales, physicochemical properties of anthropogenic aerosols, health
impacts of air pollutants, as well as source apportionment of particulate matters. Dr. Chou is now a
Scientific Steering Committee Member of the International Commission on Atmospheric Chemistry
and Global Pollution (iCACGP).
Research Interests
Atmospheric photochemistry; Regional atmospheric composition; Physicochemical properties of
aerosols; Urban air quality
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Impact of the COVID-19 Pandemic on Regional Air Quality
Part 1: Decline in the East-Asian continental pollution outbreak
Abstract
Charles C.-K. Chou1, Chian-Yi Liu2, Yi-Chun Chen1, Chuan-Yao Lin1
1.

Research Center for Environmental Changes, Academia Sinica, Taipei, Taiwan

2.

Center for Space and Remote Sensing Research, National Central University, Taoyuan, Taiwan

The COVID-19 pandemic started from Wuhan, China in December 2019 has been wide spreading over
the world during the last couple months. In order to control the virus spread, “lockdown” of specific
areas was implemented in many countries. The lockdown measures strictly limited movement and
gathering of people and, as a result, industrial production, transportation, and social activities were
largely reduced in the areas. Thus, the lockdown measures provided a very rare and unique
opportunity to evaluate the air quality impacts due to the anthropogenic emissions of air pollutants
from our daily activities.
This study investigates the changes in the ambient levels of critical air pollutants (CO, SO2, NOx, O3,
PM2.5) monitored at the air quality stations of Taiwan EPA in the Taiwan Strait area, which is subject
to the transport of air pollutants originating in the mainland China by the East Asian winter monsoons,
during the period of January – May 2020. In addition, remote sensing data of nitrogen dioxide (NO2)
from the Tropospheric Monitoring Instrument (TROPOMI) on board of the Copernicus Sentinel-5
Precursor (S5P) satellite is deployed to investigate the changes in the human activities, particularly
transportation, over the source regions in mainland China. Moreover, a regional atmospheric
transport/chemistry model (WRF-Chem) is used to simulate the transport of air pollutants in East Asia
with meteorological constraints during the study period. Our preliminary results indicate a significant
decline in the air pollution associated with the East Asian continental air mass occurred in February
2020, which was a response to the lockdown in China. However, the ambient levels of air pollutants
bounced back after the Chinese government eased the lockdown restrictions and resumed the
economic activities in March – April 2020. This study demonstrates the air quality impacts due to the
present-day activities, which suggests the need of new technology and/or a new pattern in our daily
activities instead of maintaining “business as usual” after this pandemic event.
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Ben-jei Tsuang, Professor, Department of Environmental Engineering, National Chung Hsing University.
Professor Ben-jei Tsauang has long been committed to researching air pollution and he is deeply
concerned about the harm caused by air pollution in the past years. Furthermore, he is an advocate
for non-nuclear and coal-free energy transitions; his research has affected the country's energy policy.
Before the Environmental Protection Agency started to provide PM 2.5 forecasts, Professor Tsuang
provided it for the public's reference. He deeply influenced Taiwan’s air pollution prevention and
control policies including air pollution’s early warning and response systems, boiler conversion to gas,
electric buses, and other policies. He is also one of the few researchers engaged in the development
of integrated atmosphere, ocean, and terrestrial earth system models. In Taiwan, he developed the
first global coupled atmosphere and ocean model. At the same time, he is the first one to develop
tethered balloon air pollutant observation technology. He has contributed to more than 60 academic
journal articles in the fields of environmental science, earth science, and atmospheric science, mostly
as the first or corresponding authors. In addition, he served as a reviewer for more than 18 SCI
academic journals in the field of meteorology and environmental science.
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Impact of the COVID-19 Pandemic on Regional Air Quality
Part 2: Observation of air quality response to COVID-19 in Taiwan
Abstract
Yu-Hsin Chen1, Ben-Jei Tsuang1, Kai-Chen Ku1, Yu-Ru Liao1, Chia-lee Yang2
1.

Dept of Environmental Engineering, Nat’l Chung-Hsing U.

2.

National Center for High-performance Computing, national applied research laboratories

After the outbreak of COVID-19, the airport passenger volume reduced significantly, from about
130,000 person per day in January to only about 1000 person per day in April and May. For major air
pollutant PM2.5, the concentration has been reduced by 25%, comparing to the same period in 2019.
The 25% decrease of PM2.5 was summarized during rainless period, from Jan. 1 to Jun. 30, 2020. That
is, we try to filter the impact due to meteorological conditions.
First, we try to understand the relationship between better air quality with energy consumption. We
consumed 58.48 M.m3 oil-equivalent in the first half 2020, and we consumed 61.94 M.m3 oilequivalent in the same period in 2019. That is, the energy consumption has been reduced by 5.6%,
where the major reduction was came from petroleum products, reduced by 13.8% (3.261M.m3 oilequivalent). It is equivalent of 5.3% reduction in respect to the total energy consumption of 2019. In
the same period, the coal consumption has been reduced by 5.7% (1.245M.m3 oil- equivalent). It is
equivalent to 2.0% reduction in respect to the total energy consumption of 2019. In contrast, the
Imported LNG consumption has been increased by 12.9% (1.323 M.m3 oil-equivalent). Since
petroleum products and coal are dirtier than natural gas, this can explain a better air quality in 2020.
Then, we try to understand the relationship between better air quality with the pollutant transport
from overseas. For background concentrations measured in Penghu Island, it also shows the PM2.5
concentration was reduced by 7 µg/m3, which was close to 6 µg/m3, the mean reduction of 74 stations
over Taiwan Island. Similarly, the reductions were also shown in Kinmen and Matsu Islands, where
China is nearby. From the above information, it can be inferred that the 25% reduction of PM2.5
over the Taiwan Island, about 40% of the reduction was from the upwind areas such as China or
Taiwan Strait, 40% was due to less usage of coal and petroleum, and the other 20% was due to better
emission control. Implementing wet electrostatic precipitator usage for air pollution control, phasing
out the 1-3 stage diesel truck and promoting supercritical coal-fired powerplant are enforced in the
recent years.
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Dr. Simon Y. Liu is the Associate Administrator of Agricultural Research Service, an agricultural
research institution with 2,000+ Ph.D. research scientists. He previously served as Director of the
National Agricultural Library, world's largest and most accessible research library specializing in
agriculture. Before that, Dr. Liu served as Associate Director of the National Library of Medicine and
Chief Information Officer. He also served as the Director of Information Management & Security at
the Department of Justice and the Chief IT Architect of the Treasury Department. Dr. Liu attended 10
universities in 3 countries and earned 2 Doctoral and 3 Master's degrees in Computer Science,
Education, Government Management, Business Administration, and Mathematics from Johns
Hopkins University, George Washington University, University of Maryland, and Indiana University. He
has served as an adjunct faculty member of Johns Hopkins University and University of Maryland for
over 20 years. He has also served as an editor of 3 journals and the Editor-in-Chief of the IT
Professional Magazine published by the IEEE Computer Society. Dr. Liu has published a book and more
than 80 journal articles. Dr. Liu is the recipient of an U.S. Presidential Rank Award, an Abraham Lincoln
Honor Award, a HHS Secretary Award, a NIH Director Award, an IEEE Special Achievement Award, and
a Computer Sciences Corporation President Award.
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Impact of COVID-19 on Agriculture and Research Responses
Abstract
The COVID-19 pandemic has widely impacted the global health, economy, education, transportation,
agriculture, and many other industries. Agriculture-related pandemic effects can include but not
limited to: agriculture production; food processing; food safety; food supply chain; food waste; food
insecurity; consumer behavior; agricultural finance; agricultural labor; macroeconomics; trade; rural
agricultural economics; and others. The significance and severity of the pandemic and its impact on
global agriculture, calls for substantial research in both the short- and long-terms. We need to rapidly
understand the immediate impact of the global agriculture system on which we rely so heavily. We
should also investigate its long-term impact and better understand what it means for agriculture in
the post COVID-19 pandemic era.
At the United States Agricultural Research Service (ARS), the world’s premier agricultural research
organization with 2,000+ Ph.D. research scientists, we focus on developing and deploying rapid,
reliable, and readily adoptable COVID-19 agricultural strategies across the food and agriculture
enterprise. Our main goal is to use agricultural sciences to timely mitigate this crisis. This presentation
discusses ARS’ COVID-19 research direction and offers insights into how it was developed and realized
through a few signature research projects in livestock health and security, safety of our foods, food
and agriculture supply chain protection, as well as the well-being of farmers, food service providers,
and rural Americans.
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