
01110100

00001010 01110111 01101000

01110000 00100000 01100100 01101111

00100000 01100001

01101111 01100011 00001101 00001010

01100001 01110100 01110011

01110000 01110000

01101000

00100000
01101000

01110011
01100001

00100011

01100001

01100011 00001101

“Let’s be honest, people are stuck  
in their phones.” p5

“… collaboration [often] occurs ... before … researchers 
have considered that they might have some intellectual 

property that's worth protecting.”   p8

“It’s hard to quantify the effects  
of misinformation.”   p17

W W W. NYAS .ORG

SCIENCES
TH E N E W YORK AC ADE MY OF

M A G A Z I N E  •  S P R I N G  2 0 1 9

Research in the age of apps, cloud-based platforms, 
mobile devices and the internet of things.

what's app doc?<title> </title>

01110111

00100000

01110111

01110000



2        www.nyas.org

PRESIDENT’S COUNCIL*

BOARD OF GOVERNORS 2018-2019

CHAIR
Paul Horn, Director, The 
Center for Urban Science; 
Former Senior Vice Provost 
for Research, New York 
University, Senior Vice Dean 
for Strategic Initiatives and 
Entrepreneurship, NYU 
Polytechnic School  
of Engineering

VICE-CHAIR
Thomas Pompidou, Founder 
and Partner at Marker, LLC

PRESIDENT 
Ellis Rubinstein, President 
and CEO, The New York 
Academy of Sciences

SECRETARY
Larry Smith, The New York 
Academy of Sciences

GOVERNORS
Ellen de Brabander, Senior 
Vice President Research 
and Development Global 
Functions, Governance & 
Compliance, PepsiCo

Jacqueline Corbelli, Chair-
man, CEO and Co-Founder, 
BrightLine

Mikael Dolsten, President, 
Worldwide Research and 
Development; Senior Vice 
President, Pfizer Inc

MaryEllen Elia, New York 
State Commissioner of 
Education and President of 
the University of the State of 
New York (USNY)

Elaine Fuchs, Rebecca C. 
Lancefield Professor in 
Mammalian Cell Biology and 
Development, The Rockefel-
ler University; Investigator, 
Howard Hughes Medical 
Institute

Beth Jacobs, Managing 
Partner of Excellentia Global 
Partners

John E. Kelly III, SVP,  
Solutions Portfolio and 
Research, IBM

Seema Kumar, Vice Pres-
ident of Innovation, Global 
Health and Science Policy 
Communication for Johnson 
& Johnson

Pablo Legorreta, Founder 
and CEO, Royalty Pharma

David K.A. Mordecai, 
Co-Managing Member, 
Numerati® Partners, LLC, 
RiskEcon® Lab for Decision 
Metrics, Courant Institute 
for Mathematical Sciences 
NYU, and Co-Founder, Risk 
Economics, Inc.

Gregory A. Petsko, Professor 
of Neurology at Weill Cornell 
Medicine in New York City, 
and Tauber Professor of 
Biochemistry and Chemistry, 
Emeritus, at Brandeis 
University, Waltham,  
Massachusetts

Lowell Robinson, Corporate 
Director and Advisor; serves 
as Director of Aratana 
Therapeutics

Peter Thorén, Executive Vice 
President, Access Industries

Grace Wang, Senior Vice 
Chancellor for Research and 
Economic Development 
for the State University 
of New York (SUNY) and 
Interim President for SUNY 
Polytechnic Institute

Michael Young, Nobel 
Laureate, Richard and Jeanne 
Fisher Professor/Vice Pres-
ident for Academic Affairs, 
The Rockefeller University

Nadav Zafrir, Co-Founder, 
Chief Executive Officer, 
TEAM8, Inc.

Michael Zigman, President 
and CEO, NYC FIRST

INTERNATIONAL BOARD 
OF GOVERNORS
Seth F. Berkley, Chief 
Executive Officer, The Global 
Alliance for Vaccines and 
Immunization

Stefan Catsicas, Chief Tech-
nology Officer Nestlé S.A.

Gerald Chan, Co-Founder, 
Morningside Group

Alice P. Gast, President, 
Imperial College, London

S. “Kris” Gopalakrishnan, 
Chairman, Axilor Ventures/
Co-founder Infosys

Toni Hoover, Director 
Strategy Planning and 
Management and COO for 
the Global Health Program, 
The Bill and Melinda Gates 
Foundation

Johan Rockström, Executive 
Director of the Stockholm 
Resilience Centre, Chairman 
of the EAT Advisory Board

Paul Stoffels, Vice Chair of 
the Executive Committee 
and Chief Scientific Officer, 
Johnson & Johnson

CHAIRS EMERITI
John E. Sexton, Former  
President, New York 
University

Torsten N. Wiesel, 
Nobel Laureate & former 
Secretary-General, Human 
Frontier Science Program 
Organization; President 
Emeritus, The Rockefeller 
University

Nancy Zimpher,  
Chancellor Emeritus,  
The State University of  
New York (SUNY)

HONORARY LIFE  
GOVERNORS
Karen E. Burke, Dermatolo-
gist and Research Scientist

John F. Niblack, Former 
President, Pfizer Global 
Research & Development

Peter Agre, Nobel Laureate; 
Univ. Prof. and Director, 
Johns Hopkins Malaria Re-
search Inst., Dept. Molecular 
Microbiology and Immunol-
ogy, Bloomberg School of 
Public Health 

Richard Axel, Nobel  
Laureate; University 
Professor, Columbia Univ.; 
Investigator, HHMI

David Baltimore, Nobel 
Laureate; President Emeritus, 
Caltech

Etienne-Emile Baulieu, 
Former President, French 
Academy of Sciences

Paul Berg, Nobel Laureate; 
Professor Emeritus, Dept. 
of Biochemistry, Stanford 
University

Len Blavatnik, Chairman, 
Access Industries, Inc.

Irina Bokova, Former Direc-
tor General, United Nations 
Educational, Scientific 
and Cultural Organization 
(UNESCO)

Sydney Brenner, Nobel 
Laureate; Distinguished Prof., 
Salk Inst.

Michael S. Brown, Nobel 
Laureate; Prof. of Molecular 
Genetics, Univ. of Texas 
Southwestern Medical 
Center

Linda Buck, Nobel Laureate; 
Investigator for HHMI; Mem-
ber of the Fred Hutchinson 
Cancer Research Center

Karen E. Burke, Dermatolo-
gist and Research Scientist; 
Honorary Life Governor, 
The New York Academy of 
Sciences

Thomas R. Cech, Nobel 
Laureate; Distinguished 
Prof., University of Colorado, 
Boulder

Martin Chalfie, Nobel 
Laureate; University Professor 
of Biological Sciences, 
Columbia University

Steven Chu, Nobel Laureate; 
William R. Kenan, Jr. Prof. of 
Physics, Prof. of Molecular 
and Cellular Physiology, 
Stanford University; Former 
U.S. Secretary of Energy

Aaron J. Ciechanover, Nobel 
Laureate; Distinguished Re-
search Professor, Tumor and 
Vascular Biology Research 
Center, Faculty of Medicine, 
Technion-Israel Inst. of Tech., 
Haifa, Israel

Kenneth L. Davis,  
President and CEO of the 
Mount Sinai Health System 
in New York City

Peter Doherty, Nobel Lau-
reate; Researcher, St. Jude 
Children's Research Hospital, 
Memphis, Tennessee; Univ. 
of Melbourne, Australia

Mikael Dolsten, President, 
Worldwide Research and 
Development; Senior 
Vice-President, Pfizer Inc

Jan Eliasson, Former Deputy 
Secretary-General to the 
United Nations

Edmond H. Fischer, Nobel 
Laureate; Professor Emeritus, 
Department of Biochemistry, 
University of Washington

Joachim Frank, Nobel 
Laureate; Director, Frank Lab, 
Columbia University

Jerome I. Friedman, Nobel 
Laureate; Institute Professor 
and Professor of Physics, 
Emeritus, Massachusetts 
Institute of Technology

Joseph Goldstein, Nobel 
Laureate; Chairman,  
Molecular Genetics, Univ.  
of Texas Southwestern 
Medical Center

S. “Kris” Gopalakrishnan, 
Chairman, Axilor Ventures/
Co-founder Infosys

Glenda Greenwald, Presi-
dent, Aspen Brain Institute

David Gross, Nobel Laure-
ate; Chancellor’s Chair Pro-
fessor of Theoretical Physics, 
Kavli Institute for Theoretical 
Physics, UCSB

William A. Haseltine, Chair-
man and President, ACCESS 
Health International, Inc.

Hon. Jerry MacArthur 
Hultin, Senior Presidential 
Fellow, New York University; 
President Emeritus, Poly-
technic Institute of NYU; 
former Under Secretary  
of the Navy

Louis J. Ignarro, Nobel 
Laureate; Member, Brain 
Research Institute, UCLA; 
Professor Emeritus, Molecu-
lar & Medical Pharmacology, 
UCLA

Eric Kandel, Nobel Laureate; 
Prof., Physiology and Cell 
Biology, Columbia University

Mehmood Khan, Vice Chair-
man and Chief Scientific 
Officer of Global Research 
and Development, PepsiCo

Roger Kornberg, Nobel Lau-
reate; Professor of Medicine, 
Stanford University Medical 
School

Kiyoshi Kurokawa, Former 
Science Advisor to the Prime 
Minister of Japan; Professor, 
National Graduate Institute 
for Policy Studies (GRIPS)

Roderick MacKinnon, Nobel 
Laureate; John D. Rockefeller, 
Jr. Prof., The Rockefeller Uni-
versity; Investigator, HHMI

Richard Menschel, Senior 
Director, Goldman Sachs

Ronay Menschel, Chairman 
of the Board, Phipps Houses; 
Board of Overseers, Weill 

Cornell Medical College

Ferid Murad, Nobel Laure-
ate; Director, IMM Center for 
Cell Signaling, The University 
of Texas at Houston

John F. Niblack, Former Pres-
ident, Pfizer Global Research 
and Development; Honorary 
Life Governor, The New York 
Academy of Sciences

Paul Nurse, Nobel Laureate; 
Former President, The 
Rockefeller University; 
Former President, The 
Royal Society, London; Chief 
Executive, The Francis  
Crick Institute

Yoshinori Ohsumi, Nobel 
Laureate; Professor, Institute 
of Innovative Research, Tokyo 
Institute of Technology (IIR)

John O’Keefe, Nobel Laure-
ate; Wellcome Trust Principal 
Research Fellow and Prof. 
of Cognitive Neuroscience, 
Sainsbury Wellcome Centre, 
University College London

Venkatraman Ramakrishnan,  
Nobel Laureate; President, 
The Royal Society

Richard Roberts, Nobel Lau-
reate; Chief Scientific Officer, 
New England Biolabs

James E. Rothman, Nobel 
Laureate; Yale University 
School of Medicine, Fergus 
F. Wallace Professor of 
Cell Biology and Professor 
of Chemistry; Chairman, 
Department of Cell Biology; 
Director, Nanobiology 
Institute

Jeffrey D. Sachs, Special 
Advisor to the UN Secre-
tary-General on the Sustain-
able Development Goals 
and Director of Center for 
Sustainable Development, 
Columbia University

Bengt Samuelsson, Nobel 
Laureate; Prof., Medical 
and Physiological Chem., 

Karolinska Inst.; Former 
Chairman, The Nobel 
Foundation

Ismail Serageldin, Emeritus 
Librarian of the Bibliotheca 
Alexandrina and member of 
the Board of Trustees of the 
library of Alexandria

Phillip A. Sharp, Nobel 
Laureate; Director, The Mc-
Govern Institute, MIT Center 
for Cancer Research

K. Barry Sharpless, Nobel 
Laureate; The Sharpless 
Lab, The Scripps Research 
Institute, La Jolla, CA

Feike Sijbesma, CEO/ 
Chairman of the Managing 
Board, Royal DSM

Paul Stoffels, Chief 
Scientific Officer, Johnson 
and Johnson; member of 
the Johnson and Johnson 
Executive Committee and 
Management Committee; 
Worldwide Co-Chairman, 
Pharmaceuticals Group

Jack W. Szostak, Nobel Lau-
reate; Investigator, Howard 
Hughes Medical Institute; 
Professor of Genetics, 
Harvard Medical School; 
Professor of Chemistry and 
Chemical Biology, Harvard 
University; Alex. A. Rich 
Distinguished Investigator, 
Department of Molecular 
Biology, Massachusetts 
General Hospital

Diana Taylor, Vice-Chair, 
Solera Capital LLC

Marc Tessier-Lavigne,  
President, Stanford University

Craig B. Thompson,  
President and CEO,  
Memorial Sloan Kettering 
Cancer Center

Shirley Tilghman, President 
Emerita/Professor of  
Molecular Biology,  
Princeton University

Rainer Weiss, Nobel Lau-
reate; Professor of Physics, 
Emeritus, Massachusetts 
Institute of Technology

George Whitesides,  
Woodford L. and Ann A. 
Flowers University Professor, 
Harvard University

Torsten N. Wiesel, Nobel 
Laureate; Chairman Emeri-
tus, The New York Academy 
of Sciences; Former Secre-
tary General, Human Frontier 
Science Program Organiza-
tion; President Emeritus,  
The Rockefeller Univ.

Frank Wilczek, Nobel 
Laureate; Herman Feshbach 
Professor of Physics, Massa-
chusetts Institute  
of Technology

Ernst-Ludwig Winnacker, 
Secretary General, Human 
Frontier Science Program Or-
ganization; Former Secretary 
General, European Research 
Council; Former President, 
Deutsche Forschungs-
gemeinschaft, Germany

Andrew Witty, Chancellor, 
University of Nottingham 
UK; Former Chief Executive 
Officer, GlaxoSmithKline

Michael W. Young, Nobel 
Laureate; Richard and Jeanne 
Fisher Professor/Vice Pres-
ident for Academic Affairs, 
The Rockefeller University

Tan Sri Zakri Abdul Hamid, 
Science Adviser to the Prime 
Minister of Malaysia

Elias Zerhouni, President, 
Global Research and  
Development, Sanofi France

Guangzhao Zhou, Former 
Chairman, Chinese  
Association of Science  
and Technology

Current as of April 2019

Current as of April 2019



The New York Academy of Sciences Magazine  •  Spring 2019      3

Executive Editor 
Marie Gentile

Copy Editors
Robert Birchard

Mandy Carr

Design
Strong Studio 
Matthew Strong
Kate Allaire
Jamie Allaire

Contributors 

Robert Birchard

Chenelle Bonavito 
Martinez

Douglas Braaten
Mandy Carr

Charles Cooper

Jennifer L. Costley

Sonya Dougal

Alan Dove

Kari Fischer

Ann Griswold

Hallie Kapner

Jayne Latz

Patrick C. H. Lo

New York Academy 
of Sciences Members

Lauren Savage

Carina Storrs 

Editorial Office
7 World Trade 
Center 
250 Greenwich St, 
40th Fl
New York, NY  
10007-2157 

P: 212.298.8645 
F: 212.298.3655 

Email: magazine@
nyas.org 

Membership &  
Annals Orders
P: 212.298.8640
F: 212.298.3650 

Email:  
customerservice@
nyas.org

Advertising  
Inquiries
P: 212.298.8636 

Email: magazine@
nyas.org 

Visit the  
Academy online 
www.nyas.org

Contents
COVER STORY:   
WHAT’S APP DOC?

4  THERE’S AN APP FOR THAT 
Researchers are increasingly turning 
to apps and mobile platforms to bet-
ter engage with study participants. 

6   WORKING IN THE CLOUDS:  
THE VIRTUAL LAB  
Virtual global teams are driving  
dynamic new research opportunities.  

8  CLOUDY WITH A CHANCE  
OF LAWSUITS 
Cloud-based collaboration platforms 
can create new legal challenges over 
ownership of discoveries.  

10  CITIZEN SCIENCE IN THE  
DIGITAL AGE 
Smartphone technology is enabling 
more accurate data gathering by 
amateur scientists. 

12  HOW AI IS RESHAPING  
HEALTHCARE 
The opportunity for AI to improve 
healthcare offers hope for patients 
along with potential challenges. 

14  PUBLISHING EVOLVES IN  
A CONNECTED WORLD 
Researchers and funders have 
choices, and a voice on the future.

16  SCIENCE AND SOCIAL MEDIA: 
#FACEPALM OR #HEARTEYES? 
Beneath all the negative noise, 
science can flourish on social media.

THE NEW YORK ACADEMY  
OF SCIENCES TALENT SHOWCASE

18  CELEBRATING THE NATIONAL 
WINNERS OF THE BLAVATNIK 
AWARDS FOR YOUNG 
SCIENTISTS IN ISRAEL AND  
THE UNITED KINGDOM

20  MEET THE 2018 L’ORÉAL USA FOR 
WOMEN IN SCIENCE FELLOWS

22  INNOVATORS IN SCIENCE 
AWARD WINNERS ARE TAPPING 
THE POTENTIAL OF STEM CELLS

23   JUNIOR TALENT SHOWCASE 
The next generation of rising stars 
in The Junior Academy are hoping 
to change the world. 

COLUMNS

25  PROFESSIONAL DEVELOPMENT:  
PRESENTING WITH IMPACT 
Public speaking is a key part of 
professional development. How  
to make sure you don’t freeze  
at the big moment.   

26  ACADEMY EBRIEFINGS  
Summaries of recent eBriefings.

28  ANNALS HIGHLIGHTS 
Recent and upcoming Annals  
volumes.

30 THE LAST WORD

SPRING 2019

The New York Academy of Sciences is committed  
to sustainable practices. This magazine was  
printed on recycled Forest for All Forever  
https://ic.fsc.org/en stock in soy-based inks.

DILBERT © 2016 Scott Adams. Used By permission of ANDREWS MCMEEL SYNDICATION. All rights reserved.



4        www.nyas.org

Apple CEO Tim Cook has major ambitions to “democratize” 
the health sector. In a recent interview with CNBC, Cook said 
that “health will be the company’s greatest contribution to 
mankind.” He’s also enlisted an important ally to help Apple 
make that happen.

Atrial fibrillation, which affects 33 million people worldwide, 
can lead to blood clots, stroke and heart failure. But later this 
year, Johnson & Johnson (J&J), which developed a heart health 
application, will carry out a study of volunteer patients 65 and 
older wearing an Apple Watch to understand whether smart-
phone technology can help enhance the accuracy and speed of 
clinicians’ efforts for earlier detection, diagnoses and treatment 
of the malady.

“Five years from now — and certainly within a decade — wear-
able devices will be an integral part of healthcare diagnosis and 
delivery,” said Paul Burton, MD, PhD, FACC, Vice President, 
Medical Affairs, Janssen Scientific Affairs, LLC, noting that the 
app will work in conjunction with the Apple Watch Series 4’s ir-
regular rhythm notifications and ECG feature. The diodes on the 
back of an Apple Watch Series 4 essentially look for a pulse to 
check blood flow and applies an algorithm to determine wheth-
er the pattern pulses are irregular. It has the capability to take a 
high fidelity ECG reading which is then sent to a physician. That 
kind of real-time data is crucial when you consider that around 
20 percent of individuals who experience a stroke are not aware 
of their underlying AFib condition.

The widening availability of digital tools, paired with ad-
vances in technologies like artificial intelligence and machine 
learning, is raising hopes that history will repeat itself. In the 
last decade, business applications helped organizations be-
come more efficient and to better engage with their custom-
ers. Now researchers are making greater use of the increasing 
computational power found in smartphones and it’s no longer 
a stretch to imagine a future in which there’s an app for nearly 
every step in the research process.

Burton expressed excitement at the potential of apps to make 
changes in behavior and improve health outcomes in ways that 
were unimaginable less than a decade ago. “I think this is an 
amazingly exciting point bound only by our imagination. I think 
the possibilities are endless,” Burton said. “AFib is treatable but 
you need definitive, compelling data to really make a difference 
in healthcare.” At the same time, Burton cautions that “apps 
don't work if people download them but can’t be bothered to use 
them.” The point being that all the technology in the world won’t 

help, if the people who need it most don’t incorporate the tools 
into their lifestyles.

PROMISES AND REALITY CHECKS
That challenge was faced head-on by University of Southern 
California research scientists Susan Evans and Peter Clarke, as 
they tested out a mobile app they developed to help low-income 
people who use food pantries to obtain fresh vegetables, which, 
while often plentiful in supply, may be limited in variety. 

Though the use of health-related mobile apps are now com-
mon, the promise and the performance often don’t match up. 
Clarke noted that fewer than one percent of the estimated 
330,000 apps available on the Apple and Android download 
stores have been subjected to rigorous testing for effectiveness. 

“Getting people to incorporate devices and apps into their lives 
is a whole separate science,” he said. In developing their app, 
Evans and Clarke made sure the design incorporated user input 
early in the process, just as if they were creating a consumer 
app. For example, even though food banks collect fresh food and 
vegetables, many low income people aren’t incorporating those 
offerings into their diet because they may not know how to cook 
and/or preserve the food that’s available. 

Evans and Clarke, who started the project with certain as-
sumptions about what was needed, were forced to refine their 
ideas about how to change dietary habits and that came only 
after extensive field research and speaking with the people they 
hoped would ultimately use the app. “We had to customize the 
app in order to meet clients’ needs and not impose this on them 
from the top,” said Evans. “It took years of tinkering. In terms of 
functionality and navigation, we designed it over and over again 
to try and get it right.”

TECHNOLOGY IS ONLY AS GOOD AS THE USER
As scientists and researchers struggle with the alchemy of user 
engagement, they have the advantage of being able to lean on 
the experience of software developers working in the consumer 
and business markets. Unfortunately, there’s no one size-fits-all 
answer explaining how to get a target audience not just to down-
load the applications, but to also use them consistently. 

University of Michigan computer scientist Kentaro Toyama 
struggled to understand the nuances surrounding successful 

COVER STORY: BEYOND 2030

Researchers are increasingly turning to apps and mobile platforms to better engage 
with study participants. The challenge for science is getting them to use it.  

The Cutting Edge:  
There’s An App For That
By Charles Cooper, NYAS Contributor

p  ABOVE: The Apple Watch Series 4 helps users stay connected, be more 
active and manage their health in powerful new ways. Photo credit: Apple Inc



The New York Academy of Sciences Magazine  •  Spring 2019       5

user engagement when he worked as assistant managing direc-
tor of Microsoft Research in India. Toyama’s team built several 
different digital apps in areas like healthcare and social services 
that performed well in the labs. But few survived the test of time 
after they were released to the public.

“When we did these research projects in relatively constrained 
contexts, we could show how technology has a positive impact,” 
he said. “However, when we scaled those projects, we found that 
it did not have the same impact. Technology can be extremely 
good at delivering what people want," he said. "It's not so good 
when it comes to encouraging [people] to become better ver-
sions of themselves.”

Marissa Burgermaster would probably agree. As an elementa-
ry and middle school teacher she became interested in how food 
and nutrition influenced the lives of the students she taught. Ulti-
mately she decided to pursue a doctorate in behavioral nutrition. 

During the course of her research, she also discovered a seem-
ing contradiction: As a whole, nutrition education interventions 
didn’t produce tremendous results, but anecdotally they did 
appear to work for at least some students. “What kept coming  
across from the data was … that different groups of kids …  
responded quite differently to the intervention,” she said. “That 
explained why an average intervention didn't get great results 
— even though for some kids, it was exactly what they needed.”

Burgermaster said it underscored the importance of accu-
mulating as much data as possible before the fact. She went on 
to do her post-doctoral research in biomedical informatics and 
nowadays teaches in the Department of Nutritional Sciences at 
the University of Texas, Austin. Burgermaster kept the lesson in 
mind when she set out to develop an app that provides nutrition 
information to underserved communities. “The reason why I was 
drawn to intervening via technology was not just to use data, but 
also it’s about meeting people where they are and get them to 
where they need to be. And let’s be honest: people are stuck in 
their phones,” she said.

The app, which is rolling out this spring in Austin, offers users 
personalized recommendations with tailored nutritional recom-
mendations and interventions to help them reach their goals. 
Like J&J’s test project with Apple, it’s another indication of the 
potential for health practitioners to use smartphone and wear-
able technology to generate data about their patients to help 
with diagnoses.

A MOBILE LAB IN EVERY HOME
When Aydogan Ozcan talks about the potential of smartphone 
apps to effect transformative changes, don’t expect to hear him 
riff about cool new ways to arrange virtual candies on a screen 
or share adorable cat videos. He has a far bigger goal in mind. 

Over the years, Ozcan’s lab has focused on developing 
field-portable medical diagnostics and sensors for resource-poor 
areas, coming up with relatively inexpensive ways to equip smart-
phones with advanced imaging and sensory capabilities that once 
were only found in expensive high-end medical instruments.

In the last decade, he has come up with ways to exploit the 
functionality available in contemporary smartphone hardware 
and software to further bio- and nano-photonics research. For 
example, one technique allowed a smartphone to produce im-
ages of thousands of cells in samples that were barely eight mi-
crometers wide — and at the cost of less than $50 in off-the-shelf 
parts. More recently, Ozcan demonstrated how the application of 
deep learning techniques can generate smartphone images that 
approach the resolution and color details found in laboratory- 
grade microscopes using 3-D printed attachments that cost less 
than $100 apiece. 

“Instrumentation is very expensive. The cost of advanced 
microscopes, for example, can run to hundreds of thousands 
of dollars,” said Ozcan, a professor of electrical and computer 
engineering and bioengineering at the UCLA Samueli School 
of Engineering, and a three-time Blavatnik National Awards for 
Young Scientists finalist. Smartphones are relatively inexpensive 
with more than 3 billion people using them around the world, 
encouraging Ozcan to envision a future where resource-poor 
nations will have expanded access to advanced measurement 
tools, that provide data for local residents to better treat medical 
conditions. Think of the average smartphone one day function-
ing as a mobile medical lab. 

Ozcan also believes that people in their homes will soon be 
using a growing assortment of advanced mobile technologies 
and apps for preventive care, particularly when it comes to mon-
itoring an aging patient or someone with a chronic condition.

 “In the U.S., five percent of patients cause 50 percent of 
health expenditures per year. We can reduce that cost with 
better preventive care but for that, the home needs better 
technology. We should be able to provide that with mobile 
cost-effective systems so you can do some of the measure-
ments that would normally require sending people to the hos-
pital to take a sample, wait for the results and then go to the 
pharmacy with a prescription.”

We may not be there yet, but the world is fast approaching 
that tipping point where mobile apps lead to a veritable ex-
plosion of powerful, cost-effective alternatives to some of the 
most advanced biomedical imaging and measurement tools 
now in the market. 

Charles Cooper is a Silicon Valley based tech writer and former  
executive editor of CNET.

   An app recipe for broccoli burritos. This user 
wanted Latino-flavored and kid-friendly recipes. 

q     Mobile Instruments -  
Ozcan Lab
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Cloud-based collaboration platforms allow researchers around the world to work  
together in large virtual teams regardless of institution affiliation and location. 

Working in the Clouds:  
The Virtual Lab 
By Carina Storrs, NYAS Contributor

For scientists of all stripes, research networks are expand-
ing. The number of authors listed on articles published in 
peer-reviewed journals, the gold standard for academic 
achievement, climbed steadily in the second half of the 20th 
century, and shows no sign of slowing down. A physics pa-
per published in Physical Review Letters in 2015 set the record 
with more than 5,000 authors!

Although many of the reasons for scientific collaborations are 
as old as science itself, cloud-based data sharing and collabo-
ration platforms allow researchers to access vast data sets and 
connect with experts in different disciplines — historically two of 
the major motivations to collaborate — with unprecedented ease. 

Last spring, St. Jude Children’s Research Hospital, Memphis, 
Tenn., launched St. Jude Cloud, where researchers can openly 
view and analyze sequencing data from nearly 10,000 whole 
genomes, as well as thousands of whole-exome and RNA-seq 
datasets, of pediatric cancer patients. For researchers studying 
pediatric cancer, tapping into such large datasets is not just in-
formative, but necessary. “Without data sharing, everyone has 
a small cohort to analyze and you really cannot assess whether 
your finding is significant,” said Jinghui Zhang, PhD, co-leader 
of the St. Jude Cloud project and chair of the St. Jude Depart-
ment of Computational Biology.

Although the St. Jude Cloud team had concerns about data se-
curity of cloud-based genomic computing, recent improvements 
made them comfortable with moving to the cloud, Zhang said. 

They are partnering with DNAnexus, a data management and 
bioinformatics company that developed their software. The U.S. 
Food and Drug Administration is also using DNAnexus software, 
which complies with the data protection standards for Health 
Insurance Portability and Accountability Act (HIPAA) and a 
number of regulatory bodies, for precisionFDA, a cloud-based 
portal for researchers to exchange data and tools for process-
ing next-generation sequencing. “We found it reassuring that 
a government organization is also confident about the security 
features of the software,” Zhang said.

 Previously, researchers had to download sequencing data 
to local computers to work with them, which would be near-
ly impossible with the massive datasets like those on the St. 
Jude Cloud. Scott Newman, PhD, recalls years ago trying to 
query sequencing data from only about 100 patients with 
high-grade glioma to see if any harbored a mutation he had 
found in a single patient. “It was just so frustrating because I 
had one question about one gene and it took months to down-
load the data,” and all the while his principal investigator was 
asking for the result, said Newman, who is currently a bioin-
formatics scientist with the St. Jude Cloud project.

Now researchers who want to know more about a mutation 
can use the St. Jude Cloud to visualize pre-analyzed sequence 
data in graphic form, and they can also run their own analysis 
using tools that are available on the platform (to explore either 
sequencing data already on the cloud or that they upload). In 
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a way, this capability may reduce collaborations with compu-
tational scientists because “everyone can read a picture” and 
researchers no longer have to figure out how to install tools on 
their own computers, Zhang said. 

The tools are also opening up doors to different types of 
collaborations. For example, St. Jude Cloud recently added 
a collaboration interface to one of its tools called PeCan Pie, 
that lets clinicians or geneticists share intriguing new muta-
tions with other researchers to facilitate the difficult task of 
determining whether a mutation found in a patient’s genome 
is responsible for the disease. Scientists who have been study-
ing the function of the gene by using transgenic mice or other 
model systems, can add their data and “really bring a lot of 
power to the classification,” Zhang said. 

In a similar way, VDJServer, a cloud-based portal for analyz-
ing immune cell receptor gene sequencing data, has a special 
sharing feature for users to send such data amongst them-
selves. “It is an intermediary between working independently 
and uploading your sequencing data into the publicly available 
section,” said Lindsay Cowell, PhD, associate professor of bio-
medical informatics at the University of Texas Southwestern 
Medical Center, Dallas, Texas.

Cowell and her colleagues developed VDJServer to stream-
line the sharing of B- and T-cell receptor sequencing data, and 
also to provide a platform for researchers without computa-
tional expertise to handle these data sets, which have rapidly 
grown bigger, more complicated and more abundant in the era 
of high-throughput sequencing. 

Nevertheless, navigating the tools on VDJServer, from as-
sessing the quality of the sequence data, to comparing the 
processed sequence data to other samples to answer an ex-
perimental question, still requires some computational know-
how and basic understanding of immunology. It is common for 
clinicians who want to analyze samples on VDJServer, such 
as samples from patients with cancer or an autoimmune dis-
ease or from a vaccine study, to strike up collaborations with  
Cowell’s group or another bioinformatics research group. 

In one case, research clinicians at Moffitt Cancer Center in 
Tampa, Fla., collaborated with Cowell’s team to use VDJServ-
er to identify B-cell receptor genes that form an antibody with 
a protein that is highly expressed on the surface of acute my-
eloid leukemia (AML) cells. They then engineered CAR T-cells  
expressing these receptor genes and hope to test them in a 
clinical trial of patients with AML this year.

The strength of cloud-based platforms is not limited to 
immunology and cancer, or even the biomedical sciences. “I 
definitely think the sharing and collaboration, really all the 
benefits of VDJServer, apply across the board to any of these 
high throughput complicated data types,” Cowell said. A ma-
jor strength of VDJServer, according to Cowell, is that it eas-
es reproducibility. Each time a researcher runs an analysis, 
their method — the file, software version and parameters 
they use — is automatically saved in the publicly available 

section and can be viewed by others who may be interested 
in running the same analysis, or applying the same method 
to their own data set. 

While cloud-based platforms are providing researchers 
with an entirely new forum for finding collaborators, other ser-
vices have revolutionized some of the tried-and-true methods, 
which include searching the literature for relevant academic 
articles and meeting other researchers at conferences. SSRN 
(Social Science Research Network), now a division of Elsevier, 
was launched two decades ago with the express purpose of 
connecting scholars at different institutions. SSRN sets itself 
apart from peer-reviewed journals and their highly specialized 
content, by hosting on its website free content from all aca-
demic disciplines such as engineering, economics and cogni-
tive science. Researchers submit, often unpublished, material 
ranging from a new database to conference slides to white 
papers. Experts working for SSRN, typically PhD students and 
junior professors, evaluate a piece and determine the catego-
ries it best fits into in an iterative process that increases its 
chances of landing in multiple related categories. 

“Whereas I as an accountant would submit to, and read, an  
accounting journal, SSRN ensures I get exposed to other ar-
eas that make sense,” said Gregory Gordon, the managing 
director of SSRN. Researchers find unexpected yet relevant 
content in their categories of interest, which they can peruse 
on the website or view in email alerts. The SSRN team found 
one of the most effective ways to connect researchers is sim-
ply by posting the researchers’ email address on their SSRN 
author page. 

Another virtual avenue for connecting researchers is 
through web-based seminars, and the pioneers in this area 
are a phylogenetics focused YouTube channel called Phy-
loseminar and a microbiology series on Google+ Hangouts 
called MicroSeminar. These series help create environments 
that foster casual interactions for researchers to learn more 
about their field, said Erick Matsen, an associate member at 
Fred Hutchinson Cancer Research Center in computational 
biology, who created and runs Phyloseminar. “I’ve had peo-
ple come up to me at conferences and say, ‘I am here be-
cause I saw a really neat talk on Phyloseminar.’ A lot of these 
people are from other countries where maybe there’s not as 
much phylogenetics and wouldn’t have heard about it other-
wise,” Matsen said.

As for managing shared projects once collaborations are  
established, Matsen relies heavily on Slack, a cloud-based col-
laboration platform that has quickly become popular among sci-
entists and others in communication-intensive fields. Matsen’s 
lab has a separate channel on Slack for each of their research 
projects in which they exchange messages and share data and 
feedback in a much more user-friendly way than email. Matsen 
can easily share the appropriate channels with his collaborators 
while keeping the others private. With Slack, he said, “If they are 
in the next room or across the world, it’s just the same.” 
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Cloud-based collaboration platforms provide exciting new ways for researchers across the globe  
to work together but also create new legal challenges over ownership of discoveries.  

Cloudy with a Chance of Lawsuits
By Alan Dove, PhD, NYAS Contributor

Google Docs. Open notebooks. The Internet of Things. Open 
source software. Cloud storage. For researchers, the ever-ex-
panding world of digital data handling tools seems like a theme 
park built just for them. For intellectual property lawyers, secu-
rity experts and technology transfer managers, however, it can 
look more like a house of horrors.

Scientists focused on their projects often set up collabo-
rations, configure networked data-gathering equipment and 
write software with little thought about patents, copyrights or 
liability. Those choices can come back to haunt them years 
later. However, researchers can avoid many of the pitfalls of 
modern intellectual property management and data security 
with a bit of forethought.

THE OTHER KIND OF IP ADDRESS
The original intent of the internet was to facilitate scientific col-
laborations over a single network for defense department proj-
ects at multiple institutions, and it still excels at that, subject to 
caveats about data security. 

“Collaboration has always occurred across research insti-
tutions, [but] online collaboration has made it happen more 
quickly,” says attorney Jim Singer, chair of the intellectual prop-
erty department at the law firm Fox Rothschild in Pittsburgh, 
Pa. Singer adds that “often what we see is that the collabora-
tion occurs ... before the researchers have considered that they 
might have some intellectual property that's worth protecting.”

Even simple online collaborations can lead to legal quag-
mires. “If you're collaborating using, say, Google Docs ... what 
you're left with can be a joint work where it's not clear what 
each party owns, and in fact, you end up with a co-ownership 
situation,” says Jeremy Pomeroy, an intellectual property at-
torney and founder of the Pomeroy Law Group in New York 
City. To be clear, that's not always a good thing. “Often clients 
like the idea of joint ownership, it sounds friendly, [but] they 
don't understand the implications of that,” says Pomeroy.

Without an agreement to the contrary, there is joint owner-
ship of a copyright of “a work prepared by two or more authors 
with the intention that their contributions be merged into in-
separable or interdependent parts of a unitary whole.” (17 
U.S. Code § 101). Co-inventors on a patent are all considered 
equal contributors, each able to license or sell the invention 
however they like. Worse, it may not be up to the scientists 
to decide who to include on that list. “Patent law decides who 
is an inventor in a patent application, and joint inventorship 

means joint ownership. If you're claiming something in the 
patent application and a collaborator contributed anything to 
those claims, then that collaborator must be named as an in-
ventor,” says Singer. A minor contributor could wield outsized 
influence over the fate of the invention.

Cloud-based storage and high-speed connections also 
make it easy to collaborate across continents and sometimes 
conflicting legal systems. Singer says that the U.S. Patent Act 
states that if you invent something in the U.S., you must file 
your patent application first in the U.S. before filing in other 
countries. That would be simple enough if China, India and 
other nations didn't have similar types of requirements. Even 
if all of the scientists involved work for the same institution 
or company, “the question becomes 'where can you file the 
patent application first?'” Singer says.

The rise of rapid publication platforms, such as preprint serv-
ers, has added yet another twist. Singer explains that the U.S. 
gives inventors a one-year grace period to file a patent after de-
scribing an invention in a publication, but most other nations 
don't. Once the paper is published, the invention becomes un-
patentable. “I've seen inventors lose international patent rights 
because of that,” he warns.

OFFICERS ARE STANDING BY
While explaining the litany of risks inherent in collaboration, 
intellectual property experts emphasize that effective protec-
tion can be as easy as having each collaborator contact their 
institution's technology transfer office as soon as the project 
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begins. That office can then ensure appropriate allocation and 
documentation of collaborators’ respective intellectual prop-
erty rights. The call will likely be well received. “We routinely 
have to educate new faculty members, [and] something we 
harp on is that before you put anything online you should 
come and talk to us first,” says Andy Bluvas, a technology 
commercialization officer at the Clemson University Research 
Foundation (CURF) in  Clemson, S.C. 

One of the most common collaborative activities online, 
sharing computer code, involves shifting legal nuances that 
many researchers don't know about. In 2014, the U.S. Su-
preme Court ruling in Alice v. CLS Bank invalidated hundreds of 
software patent claims and made patenting new code much 
harder. The expression of ideas in software can still be sub-
ject to copyright protection, but it requires a different legal 
approach. 

Scientists and engineers working on technologies for the "In-
ternet of Things" (IoT) are also discovering complex interac-
tions between patents, copyrights and product development 
cycles. “Usually they release the technology or the products 
with some sort of software inside, and then what happens is 
they incrementally improve it,” says Bluvas. He recommends 
that researchers working on those types of projects bring their 
attorneys aboard to keep the software and hardware designs 
aligned with the legal code.

The common programming practice of reusing source code 
can cause other problems. “We'll have researchers that borrow 
from multiple different packages of software, and they may be 
open source or they may be proprietary,” says Chris Gesswein, 
executive director of CURF. Open source software allows such 
borrowing, but different open source licenses place different re-
strictions on how the borrowed code can be used, and proprietary 
software has even stricter limits. Also, use of open source code 
may, under the terms of the license, cause the entire software 
package to become subject to the license’s open source require-
ments. The result can be software covered by multiple conflict-
ing licenses, making it difficult or impossible to commercialize.

Academic researchers may be reluctant to involve admin-
istrators in their work, but technology transfer officers share 
the scientists' priorities. “No matter what, our goal is to get 
[scientists' results] out there ... in peer-reviewed journals,” 
says Bluvas. Patent and copyright filings usually proceed fast-
er than research journals' publication cycles, so scientists 

don't have to choose between timely publication and protect-
ing their intellectual property.

Nonetheless, a majority of investigators don't take advan-
tage of the technology transfer officers' expertise. Gesswein 
estimates that only 15 to 25 percent of Clemson's research 
faculty interact with his office.

WHO LET THE DATA OUT?
Privacy laws present another challenge for many projects, 
whether researchers want to know about them or not. “I ap-
preciate more than anybody that scientists don't want to think 
about stuff like this, they just want to do the science,” says at-
torney Mark McCreary, chief privacy officer at Fox Rothschild. 
But ignorance of privacy laws can have serious consequences, 
especially for multinational collaborations.

McCreary points to the European Union's recent implemen-
tation of the General Data Protection Regulation (GDPR) as 
an example. The law includes a controversial “right to be for-
gotten,” which allows for medical research exceptions where 
individuals may rescind their consent for the use of their data. 
Subjects could retroactively withdraw from a biomedical 
study, and researchers would have to delete the associated 
data, but this exception is, as yet, untested and it is unclear if a 
narrow reading could lead to invalidated studies.

Failure to comply with such rules can be costly; the maxi-
mum fine for a GDPR violation is four percent of global reve-
nue from a project, or 20 million Euros, whichever is greater. 
“You'd have to really be a bad actor [to incur] something like 
that, but it's there, it's a possibility,” says McCreary.

Scientists may also have an obligation to protect the pri-
vacy of personal data, and cloud-based tools raise the risk of 
a breach. Hackers are unlikely to target a single project, but 
“when you put it into a service provider where they [have] 
tens of thousands of other organizations' data, that becomes 
a lot bigger target, so there's a lot more risk,” says McCreary.

Researchers developing or collecting data with IoT devic-
es face more diffuse risks, as every device they add to the 
network is another potential security hole. “When you think 
about it from an attacker's perspective, they're going to go 
after the weakest links in your system,” says Vyas Sekar, as-
sistant professor of electrical and computer engineering at 
Carnegie Mellon University in Pittsburgh, Pa.

IoT devices often fit that description. Sekar explains that many 
networked devices employ shoddy programming practices and 
receive inconsistent or nonexistent security updates. To combat 
those problems, he advocates delegating security to profession-
als in university or corporate technology departments.

While many of the specific legal and security risks of online col-
laboration and data collection are new, experts in the field agree 
that the fundamental principles aren't. “You have security issues 
that come up, you have privacy issues that come up, but really a 
lot of the old laws still apply, it's contract law and it's intellectual 
property law, it's just in a different venue,” says McCreary. 
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Smartphone technology is enabling better and more accurate data gathering  
by amateur science enthusiasts.   

Wisdom of the Crowd: Citizen 
Science in the Digital Age
By Robert Birchard, NYAS Staff

The term "citizen science" first entered the Oxford English Dic-
tionary in 2014, but it describes a long standing tradition of col-
laboration between professional and amateur scientists. Perhaps 
no field is as closely associated with citizen science as astrono-
my, where amateur star-gazers continue to sweep the skies for 
unidentified heavenly bodies. Today, with the advent of smart-
phone technology, even more fields of scientific inquiry are open 
to the curious amateur. 

EAGLE EYES
One of the oldest continuing citizen science projects is the 
National Audubon Society’s annual Christmas Bird Count 
(CBC) founded in 1900 by Frank Chapman, an ornithologist 
at the American Museum of Natural History. Conceived as 
an alternative to traditional hunts, the first CBC included 27 
participants at 25 count sites across North America, but has 
grown to 76,987 participants counting 59,242,067 birds at 
2,585 sites during the 118th count in the United States, Cana-
da, Latin America, the Caribbean and Pacific Islands. 

Documentation and verification of CBC counts has been 
revolutionized by mobile technologies and digital photog-
raphy. “If somebody said they saw a scarlet tanager or an 
eastern kingbird, which are common in the summer, but 
which conventional ornithological wisdom says are always 
in South America during the CBC, those sightings used to be 
rejected,” explained Geoffrey LeBaron the longtime Audubon  
Society Christmas Bird Count Director. “Everything today is 100  
percent electronic and no longer published in print. All results 
are posted online as soon as a compiler checks off that their 
count is completed, and the data becomes viewable to the 
public. Once a region is completed, we have a team of expert 

reviewers that go over every single count. If they feel there’s 
something that needs documentation, they’ll be in touch with 
the compiler, who will get in touch with the observer.” 

Scientists use the collected CBC data both to observe long-
term trends and predict future effects of climate change on 
species at risk. “When people are analyzing CBC data, they’re 
not usually looking at year to year variations, because there is 
too much variability caused by weather and other factors,” ex-
plained Mr. LeBaron. “We looked at the center of abundance of 
the most common and widespread species and how they varied 
from the 1960s to the present. We found that a lot of species 
have moved the center of abundance of their range as much as 
200 miles northward and inward away from the coasts.” 

LEARNING ACROSS THE GLOBE
The Global Learning and Observations to Benefit the Environ-
ment (GLOBE) program is an environmental science and educa-
tion program active in over 120 countries. It seeks to understand 
how the Earth’s atmosphere, biosphere, hydrosphere and pedo-
sphere interact as a single system. “The data we collect varies 
depending on our research,” explained Ana Prieto a former high 
school science teacher and GLOBE program volunteer in Argenti-
na. “We’re currently taking land cover measurements in the field, 
and in the summer we will start taking hydrology measurements. 
This provides students with first-hand scientific knowledge.” 

Collected data is uploaded to the GLOBE database using their 
customized app. “The GLOBE protocols (instructions on how 
to take measurements) are updated and respond to a range of 
opportunities for measurement and research,” said Ms. Prieto. 
“It teaches students to use measuring devices, perform physi-
cal-chemical analysis, make estimations, pose questions, make 
hypotheses and design investigations. In short STEM is applied 
to real-world problems.” For non-GLOBE members the GLOBE 
Observer allows any citizen scientist enthusiast to collect and 
send data from GLOBE countries. 

The data is used for a variety of purposes. “We collaborate 
with NASA Scientists and Science Missions,” explained Tony 
Murphy, PhD, GLOBE Implementation Office Director. “One 
example is the August 2017 North American eclipse. NASA 
scientists are looking at the temperature data collected to 
see the impact of the eclipse on air temperature and solar 
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radiation. Another use is data gathered on mosquito larvae 
detection and identification, which is then used to help local 
communities combat the spread of mosquito-borne diseases 
by identifying and eliminating sources of standing water, such 
as containers and spare tires, in which mosquitoes breed.”

The data collected by GLOBE is verified in their system of 
checks and balances. “We’re looking primarily for outliers,” 
explained Dr. Murphy. “There’s a range of acceptability for 
the data in different protocols. Also, we have had scientists 
look at particular data sets and they found that the data is, 
for the most part, accurate.” He concluded, “It's important to 
get people involved, get them outside, using technology in a 
positive way for an educational purpose.”

 
GET OUT THE MAPS 
With more than 440 million images from more than 190 
countries, the street-level imagery platform Mapillary is trying 
to make the world a smaller place with maps that continually 
update street-level conditions. 

“Carmakers can use the data to help train their autonomous 
systems — essentially ‘teaching’ cars to see and understand their 
surroundings — and mapmakers to populate their maps with up-
to-date data. Cities can use it to keep inventories of traffic signs 
and other street assets among other things,” explained Jan Erik 
Solem, PhD, CEO and founder of Mapillary. The data is collect-
ed by contributors who upload it onto Mapillary’s platform. “The 
traditional approach of mapping places include sending out fleets 
of cars to map cities and towns, but these places change faster 
than mapping corporations are able to keep up with.” 

“Using simple tools like mobile phones or action cameras, 
anyone can go out, map their town and have data instantly 
generated from the images to update maps everywhere,” said 
Dr. Solem. “No one else collects data in this collaborative way.” 
The data is free for educational and personal use he added. 
“The company is closely tied to the research community and 
we recognize how helpful it is for researchers to have access 
to the kind of data that’s hosted on our platform,” explained Dr. 
Solem. “Mapillary is a commercial entity, but we are driven by 
research and this is part of our way of paying it forward.” 

The data that Mapillary receives is verified through comput-
er vision technology and GPS coordinates, integrated with the 

mobile phones and cameras that map the roads. “Our comput-
er vision technology detects and recognizes objects in images 
including things like traffic signs, fire hydrants, benches and 
CCTVs. Having diverse imagery from all over the world means 
we have a rich training dataset that enables us to build some of 
the world’s best computer vision algorithms for street scenes.”

KEEPING CITIZENS IN SCIENCE 
Citizen science requires enthusiastic participation of the pub-
lic, but how can researchers keep the public engaged? This 
question was recently considered in a paper from Maurizio 
Porfiri, PhD, Dynamical Systems Laboratory at New York Uni-
versity titled, “Bring them aboard: Rewarding participation in 
technology-mediated citizen science projects.”

The team hypothesized that monetary rewards and online or 
social media acknowledgments would increase engagement of 
participants. “People contribute to citizen science projects for a 
variety of different reasons,” said Jeffrey Laut, PhD, a postdoc-
toral researcher in Dr. Porfiri’s lab. “If you just want to contrib-
ute to help out a project, and then you’re suddenly being paid 
for it, that might undermine the initial motivation.” 

“For example, one of the things we point out in the paper is 
that people donate blood for the sake of helping out another 
human,” explained Dr. Laut. “Another study found that if you 
start paying people to donate blood, it might decrease the mo-
tivation to donate blood.” If a citizen science project is suffer-
ing from levels of participation, researchers need to carefully 
choose the level of reward. “I think with citizen science projects 
the intrinsic motivation is to contribute to a science project and 
wanting to further scientific knowledge,” said Dr. Laut. “If you’re 
designing a citizen science project, it would be helpful to con-
sider incentives to enhance participation and also be careful on 
the choice of level of reward for participants.” 

The technology used and scope of information collected 
may have changed, but the role remains as important as ever. 
“It is important that citizens understand the world in which 
they live and are capable of making informed decisions,” said 
Ms. Prieto. “It’s also important that all people understand sci-
ence, especially to combat disinformation. From this point of 
view citizen science is vital and a needed contributor to the 
greater field of science.” 
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One of the most common causes of death among hospital 
patients in the United States is also one of the most prevent-
able — sepsis. Sepsis symptoms can resemble other common 
conditions, making it notoriously challenging to identify, yet 
early diagnosis and intervention are critical to halting the  
disease’s rapid progress. In children, for each hour that sepsis 
treatment is delayed, the risk of death increases by as much 
as 50 percent. 

Novel innovations, such as the one pioneered by Suchi Saria, 
director of the Machine Learning and Healthcare Lab and the 
John C. Malone Assistant Professor at Johns Hopkins Univer-
sity, are helping to reverse this trend. In 2013, Saria and a team 
of collaborators began testing a machine learning algorithm 
designed to improve early diagnosis and treatment of sepsis.

Using troves of current and historical patient data, Saria’s 
artificial intelligence (AI) system performs real-time anal-
ysis of dozens of inpatient measurements from electronic 
health records (EHRs) to monitor physiologic changes that 
can signal the onset of sepsis, then alert physicians in time 
to intervene. 

“Some of the greatest therapeutic benefits we're going to 
see in the future will be from computational tools that show 
us how to optimize and individualize medical care,” Saria 
said. She explained that the emergence of EHRs, along with 
the development of increasingly sophisticated AI algorithms 
that derive insights from patient data, will fuel a seismic shift 
in medicine — one that merges “what we are learning from 
the data, with what we already know from our best physi-
cians and best practices.” 

EHRs have become a data gold mine for computer scientists 
and other researchers who are tapping them in ways designed 
to improve physician-patient encounters, inform and simplify 
treatment decisions, and reduce diagnostic errors. Like many 
other technological advances, though, there are those physi-
cians who regard EHR systems with less enthusiasm. A 2016 
American Medical Association study revealed that physicians 
spend nearly twice as much time engaged in EHR tasks than 
they do in direct clinical encounters. Physician and author Atul 
Gawande recently lamented in The New Yorker that “a system 
that promised to increase my mastery over my work has, in-
stead, increased my work’s mastery over me.”

Yet, data scientist Nicholas Tatonetti, the Herbert Irving 
Assistant Professor of Biomedical Informatics at Columbia 
University envisions a day when such AI algorithms will en-
able physicians to deepen their interaction with patients by 

freeing them from the demands of entering data into the EHR. 
Tatonetti has designed a system using natural language pro-
cessing algorithms that takes accurate notes while physicians 
talk with patients about their symptoms. Like Saria’s AI sys-
tem, Tatonetti’s takes advantage of the vast amount of data 
captured in EHRs to alert physicians in real time to potentially 
dangerous drug interactions or side effects.

UNKNOWN INTERACTIONS 
Anyone who has filled a prescription is familiar with the patient 
information leaflet that accompanies each medication, detail-
ing potential side effects and known drug interactions. But 
what about the unknown interactions between medications? 

Tatonetti has also developed an algorithm to analyze existing 
data in electronic health records, along with information in the 
FDA's “adverse outcomes” database, to tease out previously 
unknown interactions between drugs. In 2016, he published a 
study showing that ceftriaxone, a common antibiotic, can inter-
act with lansoprazole, an over-the-counter heartburn medica-
tion, increasing a patient’s risk of a potentially dangerous form 
of cardiac arrhythmia.

As data-driven AI techniques become more accessible to 
clinicians, the treatment of conditions both straightforward, 
like hypertension, and highly complex, such as cancer, will be 
transformed. Ajay Royyuru, vice president of healthcare and 
life sciences research at IBM and an IBM Fellow, explained 
that, “when a practitioner makes a patient-specific decision, 
the longitudinal trail of information from thousands of other 
patients from that same clinic is often not empowering that 
physician to make that decision. The data is there, but it’s not 
yet being used to provide those insights.” In the coming years, 
physicians and researchers will be able to aggregate and bet-
ter utilize EHR data to guide treatment decisions and help set 
patients’ expectations. 

The ability to draw on information from tens or even hun-
dreds of thousands of patients, in addition to a physician’s own 
experience and expertise, could represent a paradigm shift in 
physician-patient interactions, according to Bethany Percha, 
assistant professor at the Icahn School of Medicine at Mount 
Sinai, and CTO of the Precision Health Enterprise, a team that 
turns AI research into tangible products for the health system. 
“Big Data offers us the promise of using data to have a real di-
alogue with patients — if you’re newly diagnosed with cancer, 
it means giving people a realistic, data-driven assessment of 
what their future is likely to be,” she said. 

AI in healthcare offers both hope and potential challenges for patients. 

How AI is Reshaping Healthcare
By Sonya Dougal, PhD, NYAS Staff
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BIASES AND PITFALLS 
Despite the surge of interest and investment in AI over the 
past two decades, significant barriers to its widespread appli-
cation and deployment in healthcare remain. 

AI systems that tap current and historical patient health data 
risk reinforcing well-noted biases and embedded disparities. 
Medical research and clinical trials have long suffered from 
a lack of both ethnic and gender diversity, and EHR data may 
reflect patient outcomes and treatment decisions influenced 
by race, sex or socioeconomic status. AI systems that “learn” 
from datasets that include these biases will inherently share 
and perpetuate them. Percha noted that greater transparen-
cy within the algorithms themselves — such as systems that 
learn which features an algorithm uses to make a prediction 
— could alert users to obvious examples of bias. Removing 
bias from AI algorithms is a work in progress, but the research 
community’s awareness of the issue and efforts to address it 
mirror a greater push to eliminate bias and decrease inequities 
in medicine overall. Optimistically, Percha noted that Big Data 
and AI may ultimately help create a more level playing field in 
healthcare delivery. “Clinical decisions made on the basis of 
data have the potential to be much more standardized across 
different health facilities, so people who are in a rural area, 
for example, might have access to the same decision-making 
benefits as someone in a city,” she said. 

Ensuring patient data privacy is another hot-button issue. 
Training artificial intelligence systems requires access to mas-
sive troves of patient data. Despite the fact that this informa-
tion is anonymized, some patient advocates and bioethicists 
object to this access without explicit permission from the pa-
tients themselves. 

Another privacy issue looms equally large: how to safely 
collect and protect the streams of potentially useful health 
data generated by wearable devices and in-home technolo-
gies without making patients and consumers feel, in Royyuru’s 
words, “like they are living their lives in front of a camera.” Stud-

ies have shown that data from smartphone apps can provide 
valuable information about the progression of certain diseas-
es, such as Parkinson’s. Wearables and in-home IoT devices 
can also extend the realm of clinical observation well beyond 
the doctor’s office, revealing, for example, important details 
about a Parkinson’s patient’s ability to complete the tasks of 
daily living. Yet Royyuru emphasizes that unless patients trust 
that their data will be kept private and ethically utilized, these 
technologies will fizzle long before they’re widely adopted. 

BUILDING TRUST 
The next decade will be a pivotal one for the integration of AI 
and Big Data into healthcare, bringing both tremendous ad-
vantages as well as challenges. Some applications of AI, such 
as image recognition, are already especially well-suited to 
healthcare — AI algorithms often match or even outperform 
radiologists in interpreting medical images — while others are 
far from ready for widespread use. 

Saria, who has deployed her system successfully at multi-
ple hospitals says, “physicians often greet news of AI break-
throughs with skepticism because they’re being over-prom-
ised results without clear data demonstrating this promise. 
True integration and adoption of AI requires not just careful 
attention to physician workflows, but transparency into exact-
ly how and why an algorithm has arrived at a particular recom-
mendation."

Rather than replacing or challenging a physician’s place in the 
healthcare ecosystem, Saria believes that AI has the ability to 
lighten the load, and as algorithms improve, generate diagnos-
tic and treatment recommendations that physicians and pa-
tients can both deem trustworthy. “We are still figuring out how 
to make real-time information available so that it's possible for 
physicians or expert decision-makers to understand, interpret 
and determine the right thing to do — and to do that in an er-
ror-free way, over and over again,” Saria said. “It's a high-stakes 
scenario, and you want to get to a good outcome.”  
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Researchers and funders have choices, and a voice on the future.

Publishing Evolves in a  
Connected World
By Ann Griswold, NYAS Contributor

In the days before artificial intelligence mined obscure gems 
from the scientific literature; before preprint servers posted 
study results without pausing for peer review; when social 
networking meant cocktail conversations at the industry con-
ferences — science publishing looked very different than it 
does today. 

“When I started, authors submitted paper manuscripts 
produced on a typewriter,” says Douglas Braaten, PhD, chief 
scientific officer responsible for the Academy’s science jour-
nals and books, and editor-in-chief of Annals of the NY Acade-
my of Sciences. “Happily, not everything stays the same.” But 
as technology continues to reshape academic publishing he 
says, “it’s useful to think about the things that do.” 

In many ways, the process from paper submission to pub-
lication has not changed much in 40 years. Researchers still 
submit papers to journals. Papers are peer reviewed. Journal 
editors share the reviews with authors. Revisions take place. 
And then submissions are transformed into carefully copy ed-
ited, typeset manuscripts. This system has survived because 
it works, Braaten says. 

But critics have long called for change. Some note that the 
peer review process can stretch on for months or even years. 
Others point out that the $25 billion academic publishing in-
dustry is dominated by a handful of major players who make a 
profit from the public investment in research. 

Braaten and others don’t deny that the system could be im-
proved, but they say the situation is more nuanced than crit-
ics suggest. “I’d love for the industry to be less concerned with 

profit-making,” he says. “But there are some fundamentally im-
portant and useful things about peer review and having vetted, 
polished papers published in journals with global footprints.”

Still, technologies aimed at tweaking the process have in-
creasingly flooded the market — and are gradually transform-
ing the business. “It’s hard to keep track of these innovations 
because there are so many of them out there,” says Steven  
Ottogalli, Publisher, Life & Physical Sciences at Wiley. “Start-ups 
are coming online and impacting every part of the publication 
process, affecting every aspect of the value chain that used to lie 
solely with the publishers or with the academic societies.”

Preprint servers, for example — long a standard in the math 
and physics communities — are gaining in popularity with 
biologists. Scholarly collaboration networks are connecting  
researchers from diverse fields and distant locations, allow-
ing them to share their findings in real time. Artificial intelli-
gence-based search tools are tipping off scientists to papers 
they might otherwise overlook — creating new synergies. Nov-
el technologies such as blockchain aim to increase account-
ability and transparency in the review process by encoding 
each article with a record of its origins, revisions and peer re-
views. And younger generations of investigators are replacing 
static figures with embedded multimedia and interactive data. 

Collectively, these innovations can bring the world to a 
laboratory’s doorstep and allow siloed projects to spread in 
new, unexpected directions. But how will these new technol-
ogies fundamentally change the traditional model of scien-
tific publishing? 
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“There’s such a sociology surrounding scientific publishing,” 
Braaten says. “Think of what it means for grant funding, and 
tenure evaluations. And for what it means for the careers of 
young investigators when they publish in a top-tier journal. 
One would have a very hard time replacing all of these signifi-
cant benefits with changes just in technology.” 

Yet it’s hard to deny that the field is in transition. “I’ve 
been in this business for almost 20 years, and things have 
changed so drastically,” says Ottogalli. “Who knows what it 
will look like in another decade.”

VARIATIONS ON A THEME
Most of the innovations Ottogalli mentions are variations on 
the theme of open access, a business model that shifts the 
financial outlay from academic institutions to authors and 
funders (such as the Wellcome Trust) by replacing subscrip-
tion fees and paywalls with open access license fees and free 
access to published papers. 

Critics complain that subscription-based journals restrict 
access to publicly funded research by creating subscription 
paywalls. This, they say, forces the very academic institu-
tions that produce the findings to pay for access to the pub-
lished work. Open access could potential-
ly fix that by providing immediate public 
access to papers upon publication.

“But this ‘fix’ doesn’t address the whole 
story,” Braaten says. “If by open access, you 
mean access to the information, there are a 
lot of ways now that one can access all pub-
lished research, publicly funded or not.” 

 For example, most journals allow au-
thors to post the submitted version of their manuscript on 
a lab website or, after peer review and acceptance, on the 
post-publication websites such as PubMed Central. And 
with the advent of preprint servers, Braaten says, there’s a 
huge amount of accessible information for free. “If someone 
wants access to a paper, it’s often available on one of several 
sites — just in a different format than one finds in a pub-
lished journal.”

Subscription paywalls don’t keep science from the people, 
he says. Rather, they provide publishers and journal owners 
the funds required to produce published peer reviewed and 
polished papers on websites in HTML and PDF form, and in 
print journals. “The typeset published version — not the ac-
tual science in the article — is the thing that’s owned by a 
journal or publisher — it’s the product of their work. I think 
people may not be aware of this distinction,” he says. 

ACCESS TO PUBLISHED SCIENCE  
IN A CONNECTED WORLD
One upside to all publishing models — including open ac-
cess and pre- and post-publication servers — is that pub-
lished papers are available for such things as AI text mining. 

In turn, this can improve discoverability within disparate dis-
ciplines, for example, ecology and economics. “AI will help 
humans make connections where they didn’t think of mak-
ing connections before,” Ottogalli says. 

The AI tool IBM Watson, for example, can search pub-
lished content and find papers on climate change that a re-
searcher might be interested in — and then make connec-
tions to other papers that might unexpectedly support work 
on climate change. 

In the meantime, researchers are finding ways to share 
their findings outside of the traditional publishing process. 

“Scholarly collaboration networks, which are like Face-
book for researchers, are providing greater opportunities for 
working together,” Ottogalli says. ResearchGate and other 
scholarly collaboration networks (SCNs) build ties among 
researchers in similar and disparate fields, and can put rel-
atively obscure labs in developing countries in touch with 
larger, well-funded ones abroad. 

“The international collaboration piece is very important,” 
Ottogalli says. The publishing landscape is dominated by 
Western Europe, the U.S. and China, so “sites like this open up 
doors for researchers who may not be known to researchers 

in Europe or the U.S. At the end of the day, I 
think SCNs are a valuable tool in advancing 
science.”

BUT THERE’S A DOWNSIDE, TOO. 
ResearchGate and other SCNs can be  
aggressive in encouraging authors to up-
load versions of their published PDFs 
in violation of copyright. "This is clearly 

wrong," Braaten says. Publishers have routinely issued take-
down notices, informing the authors and ResearchGate that 
they must remove the content because it is in violation of 
publishers’ policies.

Echoing Braaten, there’s another way to provide access to 
research findings says Ottogalli: “preprint servers.” In a 2016 
policy forum, Science lauded the advantages of preprint serv-
ers for authors, journals and funders. These sites expedite 
publication and offer a forum for sharing new tools or neg-
ative results, potentially accelerating the pace of research. 
It’s also possible that preprint servers could help weed out 
questionable scientific papers in the pre-peer review phase, 
when other researchers comment publicly on the study. 
“Some authors may value the feedback before the paper is 
submitted to a peer-reviewed journal,” Ottogalli says.

The concept is rising in popularity. Some journals have 
launched their own preprint servers for papers under review. 
And a few major federally funded programs require their  
investigators to post preliminary findings to the servers. 

“We’ll see really interesting advancements in the next few 
years,” says Ottogalli. “It’s a time of big change.” 
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Beneath all the negative noise, science can flourish on social media.

Science and Social Media: 
#facepalm or #hearteyes?
By Kari Fischer, PhD, NYAS Staff

COVER STORY

Somewhere in between those halcyon days of Facebook as 
a friendly college social media network and the acrimonious 
2016 elections, meme-filled newsfeeds took over, and social 
media sites like Facebook, Twitter, YouTube and Pinterest 
transformed into new express lanes for the spread of misinfor-
mation. This development feels especially glaring in science.

As the use of social media expanded it also became a ma-
jor source for news and information. A 2018 Pew Research  
Center study found that 68 percent of American adults get 
news through  social media sites. That change held not only 
for politically-themed content, but for science too. Another 
2018 Pew study found that most users report seeing sci-
ence-related posts, and 33 percent view it as a source for 
science news. Millions follow science-related pages on social 
media with the most popular pages including National Geo-
graphic, IFL Science, NASA, and ScienceAlert. 

As news sources become increasingly fractured, it is dif-
ficult to dig through the mountains of contradictory articles, 
especially when we are asked to evaluate highly technical sub-
jects that might be communicated poorly — sometimes inten-
tionally so. The aforementioned list of influential “science-re-
lated” pages also includes those whose basis in empirical data 
is more loosely defined, like that of Dr. Mehmet Oz. In 2014 he 
was called before Congress for promoting sham supplements, 
and recently tweeted about the link between astrology and 
health. His page has over 5.5 million followers.

Flawed information has a way of spreading quickly. Of the 
100 most shared health-related articles in 2018, over half of 

the articles contained misleading or exaggerated statements, 
or even outright falsehoods. Some of those articles even came 
from reputable news sources. 

The pervasiveness of false information on social media may 
translate to an effect on public health. When measles outbreaks 
increased 30 percent worldwide, vaccine misinformation on 
the internet took center stage. A recent study in the United 
Kingdom from the Royal Society for Public Health revealed that 
50 percent of parents with young children were exposed to 
negative messages about vaccines on social media. 

UNCOVERING THE SOURCE 
This did not happen entirely organically. Russian trolls en-
gaged not only in spreading political falsehoods, but they 
heightened the debate around vaccines too. A study analyz-
ing tweets from 2014 to 2017 revealed that known Russian 
accounts tweeted about vaccines at higher rates than average 
users. The content of their tweets presented both pro- and 
anti-vaccine messages, a known tactic that amplifies a sense 
of “debate” and therefore propagates a sense of uncertainty. 

Why are these misleading posts so attractive? Dominique 
Brossard, professor and chair in the Department of Life  
Sciences Communication at the University of Wisconsin- 
Madison, pulls no punches in her assessment, “They’re using 
all the strategies that unfortunately the scientific communi-
ty has not been using.” She emphasizes that they exploit the 
most fundamental driver of whether or not information is ac-
cepted: trust. “What are the main things that build trust? Con-
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cern, care and honesty.” Or at least the perception of honesty.
The strength of these tactics can be especially heightened 

when they are insulated from outside influence. Many organi-
zations against vaccines structure their Facebook groups so 
that they are closed or private, allowing for misinformation to 
be stated entirely unchecked and out of the public eye.

SIFTING THROUGH THE NOISE 
But, as all good scientists know, correlation does not equal 
causation. The pervasiveness of false information does not mean 
that there is a straight line of causality to an effect on public opin-
ion. “It’s hard to quantify the effects of misinformation,” Brossard 
cautions. That same 2018 Pew study revealing 68 percent of 
American adults getting news on social media also stated that 
57 percent expect the news they see to largely be inaccurate.

The public may also be changing how they’re interacting 
with social media. After the 2016 elections and the Cambridge 
Analytica scandal, some users needed a pause. On Facebook, 
54 percent of adults modified their use in 2018: adjusting their 
privacy settings, deleting the app from their cellphone or even 
taking extended breaks. 

Social media companies are also modifying their approach. 
Pinterest blocked users from searching for vaccine-related 
terms. YouTube removed advertisements from anti-vaccine 
themed videos, and recently pledged to curb the spread of 
misinformation by modifying its recommendation algorithms 
— hopefully preventing users from following conspiracy-laden 
video rabbit holes.

SCIENCE GETS SOCIAL 
And in spite of all the misleading content, which prompts all 
scientists to reply #headdesk or #facepalm — that’s social 
media speak for frustration or exasperation — there are many 
exciting online communities that may provide some redemp-
tion for these platforms.

Recognizing the opportunity to cater to the sci-curious, ex-
perts in science outreach jumped online as a way to spread a 
passion for science. YouTube accounts like AsapSCIENCE and 
Physics Girl have millions of subscribers, and take the time to 
break down complex subjects for their audiences. 

On Instagram, science.sam is the account of Samantha Yam-
mine, who uses the platform as a new line of communication 
with the public. While earning her PhD, she shares her daily 
life as a researcher through photos and videos both in and out-
side of the lab, with a humanizing effect. She also contributes 
to a research study nicknamed #ScientistsWhoSelfie, which is 
systematically exploring the effects of scientists’ Instagram 
posts to influence public perception of scientists.

Social media also provides a megaphone to amplify diverse 
voices in science, and remove hierarchies that exist offline. The 
accounts belonging to #VanguardSTEM link to live, monthly  
interviews with both “emerging and established women of 
color in STEM,” where they cover research, career advice and 

social commentary.
Kyle Marian Viterbo, social media manager at Guerilla Science 

and producer of The Symposium: Academic Stand-Up, cites her ex-
perience in biological anthropology groups on Facebook as some 
of the earliest examples of social forums for scientific discussion, 
where status and titles were stripped away. “We talked about 
papers and coverage of papers in depth, in a way that only an ac-
ademic community can. It’s been an amazing experience to see 
that community grow, and add new scientists who have equal 
conversation power with folks who are emeritus professors.”

A 2017 study estimated that over 45,000 scientists use 
Twitter. From volcanologists, to climate scientists, to evolu-
tionary biologists, they’re all online in a professional capacity. 
There, they share new papers, announce job openings in their 
labs, comment on published research and network with other 
scientists both in and outside of their field. 

A SCIENTIST'S GUIDE TO SOCIAL MEDIA 
For science professionals who feel emboldened to get online, but 
don’t know how, Viterbo advises easing your way in, “My number 
one advice is to just lurk. You’re silent, you’re observing, it’s al-
most like an ethnography situation … you don’t have to be active. 
A lot of it is also getting to know what you want out of that expe-
rience, and you don’t really know that until you see other people 
doing it well, and it resonates.”

Once your field observations are complete, Viterbo says it’s 
time to experiment with a few posts, “You just have to play in 
this space, and allow yourself to make a few mistakes.” She 
reminds scientists that we have the instincts for learning how 
to do well, but we can also get out of our own way, “Apply 
the scientific method to communication and social media, but 
also be more forgiving. We’re not necessarily the most forgiv-
ing of ourselves in science, but do it for fun!”

If you plan on venturing into social media with an agenda 
in mind, perhaps take a cue from Tamar Haspel, a science 
journalist who writes the award-winning Washington Post 
column Unearthed. She spends much of her time researching 
controversial topics like pesticides, GMOs and diet recom-
mendations, and cautions scientists to remember that “com-
munication works both ways.”

Haspel makes a point to read thoughtful discussions from 
all sides, even on Twitter, “I have smart people with wild-
ly different views in my feed, and I pay attention when they 
post something, because of course when we see something 
that we don’t want to believe we have a tendency to just 
scroll down. I try to stop, click through, and listen.” Her own 
posts are comprehensive explainers on the complex science 
of agriculture, and she also readily self-corrects and engages 
politely on divisive topics. The result has positioned her as 
a trustworthy source for information. Haspel’s number one 
piece of advice for scientists who want to achieve the same? 
“We need to think less about being persuasive, and think 
more about being persuadable.”
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The New York Academy of Sciences 
Talent Showcase 

The 2019 Blavatnik 
Award for Young 
Scientists in Israel and  
in the United Kingdom
By Robert Birchard, NYAS Staff

2019 BLAVATNIK AWARD LAUREATES, ISRAEL 

LIFE SCIENCES LAUREATE 
Michal Rivlin, PhD, Senior Scientist and Sara Lee Schupf  
Family Chair, Weizmann Institute of Science
Dr. Michal Rivlin is a neuroscientist who 
has made the paradigm-shifting discovery 
that cells in the adult retina can exhibit plas-
ticity in their selectivity and computations. 
One of the first demonstrations of neuronal 
plasticity outside the brain, this raises fun-
damental questions about how we see, and has implications 
for our understanding of the mechanisms underlying compu-
tations in neuronal circuits, the treatment of retinal diseases, 
blindness and development of computer vision technologies.

CHEMISTRY LAUREATE
Moran Bercovici, PhD, Associate Professor, Faculty of  
Mechanical Engineering, Technion – Israel Institute of Technology
Dr. Moran Bercovici is an analytical chemist 
who studies microscale processes coupling 
fluid mechanics, electric fields, heat transfer 
and chemical reactions. His studies have po-
tential implications in multiple fields, rang-
ing from the detection of low concentrations 
of biomolecules for rapid and early disease diagnostics, to the 
creation of new microscale 3D printing technologies.

PHYSICAL SCIENCES & ENGINEERING LAUREATE
Erez Berg, PhD, Associate Professor, Weizmann  
Institute of Science
Dr. Erez Berg is a theoretical condensed matter physicist who 
develops novel theoretical and computational tools to study 
long-standing and emerging questions in quantum materials. His 
research has provided important insights into the physics princi-

ples behind a wide variety of exotic phenom-
ena in quantum materials, which will help to 
speed up the implementation of these mate-
rials in next generation electronics including 
quantum computing, magnetic resonance im-
aging and superconducting power lines. 

2019 BLAVATNIK AWARD HONOREES, UNITED KINGDOM 

PHYSICAL SCIENCES & ENGINEERING LAUREATE 
Konstantinos Nikolopoulos, PhD, Professor of Physics,  
University of Birmingham
Experimental particle physicist, Prof. Konstantinos Nikolopoulos 
led a 100-physicist subgroup in ATLAS, a large scientific collab-
oration at CERN, which made key contributions to the discovery 
of the Higgs boson. This discovery, jointly announced by the AT-
LAS and CMS collaborations at CERN, is regarded as one of the 
biggest breakthroughs in fundamental physics this century. This 
discovery completed the experimental verification of the Standard 
Model of particle physics, the mathematical theory through which 
we understand nature at the fundamental level, and resulted in 
the Nobel Prize in Physics being awarded to the physicists who 
predicted the Higgs boson decades ago. Prof. Nikolopoulos’ work 
has significantly improved our understanding of the Higgs boson 
and explored potential new physics beyond the Standard Model.

PHYSICAL SCIENCES & ENGINEERING FINALISTS
Gustav Holzegel, PhD, Professor of Pure Mathematics,  
Imperial College London
Prof. Gustav Holzegel is a mathematician, who develops rigorous 
mathematical proofs of physics questions related to Einstein’s gen-
eral theory of relativity. He provided the first proof of a decades-old 
conjecture about the stability of black holes in the case of the sim-
plest form of black holes in the universe, and has made significant 
progress towards completely proving this conjecture in the cases 
of more complicated types of black holes. The techniques he de-
veloped have also influenced the studies on other open fundamen-
tal questions in theoretical physics and astrophysics. 

Máire O’Neill, PhD, Professor of Information Security; Principal 
Investigator, Centre for Secure Information Technologies; Direc-
tor, UK Research Institute in Secure Hardware and Embedded 
Systems, Queen’s University Belfast 
Prof. Máire O’Neill is an electrical engineer working in the area of 
cybersecurity. She has proposed novel attack-resilient computer 
hardware platforms and chip designs that have found immediate 

Meet the rising stars who are receiving recognition for their ground-breaking research.
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applications. Her solutions are orders of magnitude faster than 
prior security implementations while also being cost effective. 
Her achievements have already generated an enormous impact 
on society, which will continue to increase as cyberattacks cost-
ing the global economy hundreds of billions of dollars annually, 
continue to grow at an unprecedented scale.

CHEMISTRY LAUREATE 
Philipp Kukura, PhD, Professor of Chemistry, University of Oxford 
Prof. Kukura is a physical chemist who is developing cutting-edge 
optical methodologies for the visualisation and analysis of mole-
cules such as proteins that exist within the body. To accomplish 
this task, he takes advantage of the scattering of visible light, 
which is the universal process through which we see the world 
around us. On the macro-scale, this scattered light provides in-
formation on the size and shape of an object. What Prof. Kukura 
has shown is that when driven to the extreme by detecting this 
light scattering from tiny objects in a microscope, this approach 
not only works with single biomolecules, but can also be used to 
measure their molecular mass, introducing a new way of weigh-
ing objects. The macroscopic equivalent would be to know the 
mass of a loaf of bread to within a few grams just by looking at it. 
Prof. Kukura hopes that this approach will be used widely to dis-
cover how biomolecules assemble, interact and thus function, 
as well as understand what goes wrong in disease, and how it 
can be addressed at a molecular level.

CHEMISTRY FINALISTS 
Igor Larrosa, PhD, Professor of Organic Chemistry,  
The University of Manchester
Organic chemist, Prof. Igor Larrosa is a world-leader in a sub-
field of organic chemistry called carbon-hydrogen bond acti-
vation, which is focused on finding ways to make these nor-
mally stable bonds reactive. Specifically, he has established 
new mechanistic insights into how C–H bonds can react with 
transition metals, and developed novel catalysts for the facile 
construction of molecules that previously were only accessi-
ble through multistep organic transformations.

Rachel O’Reilly, PhD, Chair of Chemistry & Head,  
School of Chemistry, University of Birmingham
Prof. Rachel O’Reilly is a polymer chemist that has pioneered 
the use of innovative chemical approaches in the fields of DNA 
nanotechnology, sequence-controlled synthesis of polymers 
and precision synthesis to foster the development of novel 
materials. The novel molecules and structures produced from 
these methodologies have potential applications in health-
care, energy-related fields and sustainable chemistry.

LIFE SCIENCES LAUREATE 
Ewa Paluch, PhD, Chair of Anatomy, University of Cambridge; 
Professor of Cell Biophysics, MRC Laboratory for Molecular Cell 
Biology, University College London
Prof. Ewa Paluch’s novel discoveries are at the forefront of cell 
biology: she has elucidated key biophysical mechanisms of 
cell division and migration, and has established physiologi-
cal roles of cellular protrusions known as “blebs.” Previously 
thought to exist only in sick or dying cells, she established 
that these protrusions on the cell surface are common in 
healthy cells, and that blebs have important functions in cell 
movement and division. Her work will influence treatment for 
diseases such as cancer, where cell shape and migration are 
key to disease pathology, and she is leading the field towards 
a complete understanding of how the laws of physics affect 
the behavior of cells.

LIFE SCIENCE FINALISTS
Tim Behrens, DPhil, Deputy Director, Wellcome Centre for Integra-
tive Neuroscience, University of Oxford; Professor of Computational 
Neuroscience, University of Oxford; Honorary Lecturer, Wellcome 
Centre for Imaging Neuroscience, University College London
Prof. Timothy Behrens is a neuroscientist whose work has un-
covered mechanisms used by the human brain to represent 
our world, make decisions and control our behavior. An under-
standing of how our neurons function in networks to control 
behavior is fundamental to our understanding of the brain, and 
has implications for neural network computing, artificial intelli-
gence and the treatment of mental and cognitive disorders.

Kathy Niakan, PhD, Group Leader, The Francis Crick Institute 
Dr. Kathy Niakan is a developmental biologist conducting 
pioneering research in human embryonic development, elu-
cidating early cell-fate decisions in embryonic cells. To fur-
ther these studies, she became the first person in the world 
to obtain regulatory approval to use genome-editing tech-
nologies for research in human embryos. Her research may 
provide new treatments for infertility and developmental 
disorders, and her work in scientific policy and advocacy is 
defining the ethical use of human embryos and stem cells in 
scientific research. 
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UNDERSTANDING THE BRAIN  
COULD HELP CONTROL WEIGHT 
Amber Alhadeff, PhD, University of Pennsylvania

The old adage “we are what we eat” 
does have some foundation in science 
as research has shown that what we eat 
typically contributes to some of today's 
leading health issues including: obesity, 
type II diabetes and eating disorders. And 
it’s not just about self-control. According to Amber Alhadeff, 
PhD, a postdoctoral research fellow at the University of 
Pennsylvania, the brain is the master regulator of food intake 
and metabolism. She is studying the brain in hopes of finding 
better ways to treat these diseases. A marathon runner 
during her free time, Alhadeff, believes in staying healthy. She 
joined a neuroscience lab that focused on neural circuits that 
control feeding behavior in college and found her niche.

Her research focuses on how the gut communicates with 
the brain and how different kinds of food affects brain activ-
ity as well as how neurons in the brain control hunger. “It’s a 
lot more creative than many people think. We’re constantly 
thinking of new approaches to solve problems, and constant-
ly troubleshooting our current approaches,” Alhadeff says.

The Snickers commercial that talks about being “hangry” 
when you’re hungry, is not far off from the truth. Alhadeff 
and other researchers believe they have discovered “neu-
rons in the brain that are at least partially mediating that 
feeling.” She says once they understand these neurons, it 
could lead to developing more successful weight loss strate-
gies. Through Alhadeff's career she has found other women 
in labs, but principal investigators are primarily men. She 
aims to change this. She wants it to be different for her stu-
dents. “I want to take the next step to be the principal inves-
tigator,” she says.

AN ENGINEER FINDS A WAY TO HELP  
PEOPLE THROUGH MECHANICAL ENGINEERING 
Brecca Gaffney, PhD, Washington University School 
of Medicine in St. Louis

Helping people has been ingrained into 
Brecca Gaffney, PhD, a postdoctoral re-
search fellow at the Washington Univer-
sity School of Medicine in St. Louis. She 
grew up in a family of clinicians, psycholo-
gists and special education teachers. She 
currently works with patients who have hip dysplasia or an 
altered geometry of the joints. Gaffney has an engineering 
background and is applying that knowledge to her study of 
full-body and joint level mechanics and understanding how 
changes and movements affect the joints. 

Gaffney wants to better understand the challenges faced 
by clinicians when they are rehabilitating a patient. This 
is how she ended up in a physical therapy program at the 
Washington University School of Medicine for her postdoc-
toral research. “The goal of engineering is to design and im-
prove systems. The human body is a complex mechanical 
system,” Gaffney says. “I wish I would have been able to 
make that bridge a little earlier, but it certainly isn’t the first 
thing people think of when they hear mechanical engineer.”

Gaffney is not just passionate about helping her patients, 
she’s passionate about inspiring other female engineers. 
She’s had all male mentors, and would love to provide a plat-
form for her female students so they can see what the pos-
sibilities are. 

Meet the 2018 L’Oréal USA  
For Women in Science Fellows
The New York Academy of Sciences celebrates five outstanding female scientists who  
were awarded grants of $60,000 each for their contributions in STEM fields and their  
commitment to supporting women and girls in science. 
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A DIFFERENT APPROACH TO THE OCEAN FLOOR 
Elizabeth Trembath-Reichert, PhD, Woods Hole  
Oceanographic Institution 

There's still a lot to be discovered in the 
ocean. Elizabeth Trembath-Reichert, PhD, 
a postdoctoral fellow at Woods Hole 
Oceanographic Institution, is studying 
samples from the deep biosphere, a cou-
ple of kilometers beneath the ocean floor. 
“Instead of looking for new adaptations to deep life in my 
samples, I will be looking at similar organisms that are on the 
surface of the Earth and comparing them to the ones I can 
recover from the deep biosphere,” she says.

Trembath-Reichert is also in a period of transition in her 
career. She’s going from being a postdoc to being a faculty 
member at Arizona State University, starting in the fall. She’s 
finishing up research projects and planning her lab's future  
direction. She wants to continue studying the ocean floor, but 
also wants to study desert life in-depth, too. 

While she acknowledges there are still issues facing women 
in science, Trembath-Reichert is looking forward to the roles 
her new position provides as a mentor and leader. “I’m enjoy-
ing the opportunity to actually participate in a meaningful way 
to try to help,” she says.

FROM A LOVE OF COLORS TO MAKING A DIFFERENCE
Fan Liu, PhD, Broad Institute of MIT and Harvard

Growing up in China, Fan Liu, PhD, a post-
doctoral fellow at the Broad Institute of 
MIT and Harvard, saw firsthand the in-
creasing issue of drug-resistant bacteria. 

At the start of her PhD, Liu was present-
ed with several projects, and one of them 
was developing new antibiotics. She was already invested in 
this problem, and the more she learned, the more passionate 
she became. “As a scientist, I really wanted to be able to make 
meaningful contributions to society, and it just so happened to 
be an area that chemists can really bring a lot of power to help 
solve this problem,” she says. 

This issue is personal to her because at the beginning of her 
PhD, Liu’s grandfather was diagnosed with tuberculosis, a dis-
ease that is curable. 

Liu is now using new technologies to predict how bacteria 
became resistant in the first place, by studying the resistance 
mechanism and trying to develop treatments that counteracts 
it. “It’s always good for us to try to stay a step ahead of the 
bacteria, and anticipate what they might do to fight against 
our current antibiotics. Then we might be able to prepare bet-
ter for the future,” she says.

Growing up, Liu had two great role models, her mother and 
grandmother, who are both engineers. She never doubted that 
she could be a scientist. She now works with young girls in 
hopes of inspiring them by volunteering for the Science Club 
for Girls in Boston, and working with kindergarteners and first 
graders doing fun science experiments. 

Liu loved colors as a child. In middle school, her first experi-
ment was combining two colorless solutions that turned into a 
“beautiful blue and white precipitate.”  “I just absolutely fell in 
love right then and there with chemistry,” she says. She wants 
other children to experience that moment as well.

PRODUCING NEW ENERGY-EFFICIENT MATERIALS 
Stacy Copp, PhD, Los Alamos National Laboratory

Imagine if humans could make new mate-
rials that mimic nature. That could revo-
lutionize technology and medicine. That’s 
what Stacy Copp, PhD, a postdoctoral fel-
low at Los Alamos National Laboratory, is 
trying to do with her research. 

Copp is developing new materials that produce and manip-
ulate light with the potential application of energy and ener-
gy-efficient lighting. Her concern about the environment is a 
motivating factor in her work. Not only is she working on new 
materials, but she’s also mentoring the next generation of scien-
tists. She’s mentored more than 10 students and loves receiving 
emails from them about their accomplishments.  “It’s important 
for women in science to be visible,” she says.

Copp is using her career as an example to encourage other 
women. As a mother, she would like to see a friendlier work-
place environment for parents, as it's a barrier she keeps 
seeing. She considers herself lucky to have a supportive hus-
band, who is also a researcher. She also received a grant for 
child care that enabled her to take her daughter with her to a 
conference and would like to see similar support systems be 
made available. 
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The Power to Heal: Innovators in Science Award 
Winners Are Tapping the Potential of Stem Cells
By Hallie Kapner, NYAS Contributor 

Stem cells are the ultimate asset in the body’s efforts to heal 
damage and repair wounds. These powerhouses of regenera-
tion are responsible for maintaining the integrity of skin, bone 
and other tissues. The 2019 Innovators in Science Award, 
sponsored by Takeda Pharmaceuticals, recognizes two out-
standing researchers in the field of regenerative medicine. The 
Senior Scientist and Early-Career Scientist winners are ad-
vancing our understanding of the miraculous inner work ings 
and remarkable healing powers of stem cells.

TURNING STEM CELL RESEARCH INTO  
LIFE-SAVING THERAPIES 
Michele De Luca, MD, first encountered 
epithelial stem cells in the 1980s, during 
a research fellowship at Harvard Medical 
School in the lab of stem cell therapy pio-
neer Howard Green. “I fell in love with the 
concept, the cell type, and the system,” he 
said, describing how the thrall of regenerative medicine — then 
in its infancy — would come to dominate the next thirty years 
of his career. De Luca, winner of the Senior Scientist Award and 
director of the Center for Regenerative Medicine "Stefano Fer-
rari" at the University of Modena and Reggio Emilia in Modena, 
Italy, has made fundamental discoveries in the molecular and 
genetic characteristics of epithelial stem cells, translating those 
findings into therapies that change and save patients’ lives.

De Luca’s earliest clinical triumphs in skin regeneration were 
in the treatment of burn patients. Using the patient’s own epi-
dermal stem cells, De Luca grew skin grafts in culture, then suc-
cessfully used them to repair large lesions. In collaboration with 
Graziella Pellegrini, professor of cell biology at the University 
of Modena and Reggio Emilia, De Luca went on to pioneer new 
stem cell culture and grafting techniques, ultimately developing 
the first corneal regenerative therapy, Holoclar, which utilizes 
limbal stem cells to generate healthy corneal tissue for patients 
who have sustained chemical burns or other ocular injuries. 
The technique, which can restore lost sight in some cases, was  
approved by the European Medical Agency as a commercial 
stem cell therapy in 2015.

Decades of research, experimentation, and clinical trials pre-
pared De Luca well for the day (later that same year) when 
he first learned of a seven-year-old boy in Germany suffering 
from a debilitating and often fatal skin condition, junctional 
epidermolysis bullosa, which is caused by a genetic mutation. 
Working against the clock, De Luca and a team of collabora-
tors in Modena and Germany attempted a highly experimental 

epithelial stem cell gene therapy. The team used a retroviral 
vector to introduce a functional copy of the mutated gene into 
the patient’s stem cells, then rapidly grew healthy sheets of 
skin for transplantation. Three years later, the transgenic skin 
grafts remain symptom-free. De Luca noted that his case has 
provided critical insights into epidermal stem cell biology and 
the potential for using gene therapy for other skin conditions. 
“To me, this is the essence of regenerative medicine, and this 
is the future,” he said.

DECODING THE “CROSSTALK” BETWEEN EPITHELIAL 
STEM CELLS AND THE IMMUNE SYSTEM 
Shruti Naik, PhD, assistant professor in the 
departments of pathology, medicine, and 
dermatology at NYU School of Medicine 
and winner of the Early-Career Scientist 
Award, is exploring the interplay between 
immune cells, stem cells, and resident mi-
crobes in epithelial tissues. By eavesdropping on what she de-
scribes as a “vital conversation” between these groups, Naik 
hopes to better understand how their interplay with each other 
— and with the external environment — facilitates healing and 
regeneration. Her work is also providing insight into the dev-
astating conditions that can result when these systems break 
down, such as non-healing wounds and ulcers. 

Naik’s work aims to systematically decode the dialogue among 
various cell communities within barrier tissues as they encounter 
and respond to external stimuli or injury, with a particular focus 
on the role of epithelial stem cells, which play pivotal yet poorly 
understood roles in the body’s defensive and regenerative pro-
cesses. Naik's research has revealed surprising sensitivities and 
attributes of these cells. "Stem cells are actually exquisite sen-
sors of inflammation, and we’ve discovered that they can even 
remember inflammation and change their behavior accordingly,” 
she said. This cellular memory can promote healing by “tuning” 
the stem cells to respond and regenerate tissue more quickly. 

Understanding which immune signals modulate the activity 
of stem cells, and how the microbial communities of the skin, 
lung, and gut can influence the process of tissue repair, may 
lead to new therapeutic approaches for chronic ulcers and other 
wounds. “We’re really at the beginning of a new era of under-
standing how stem cells sense inflammatory and stress signals 
and incorporate them into generating new tissues,” Naik said.  
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Meet the Next Generation of Rising Stars in The 
Junior Academy Who Hope to Change the World
By Mandy Carr, NYAS Staff 

 

A MOTHER’S CANCER INSPIRES A STUDENT SCIENTIST 
Sthuthi Satish can’t remember when she started dreaming of 
being a doctor. What she does remember is being seven years 
old and looking at her mother’s medical charts showing stage 
two cancer. Her mom underwent surgery and beat cancer and 
Sthuthi's love for surgery began. 

The 15 year-old, who attends Bangalore International School 
in India, admits to not understanding the complications of 
surgery then, but saw the possibilities of it. Today, she hopes 
to become a neurosurgeon. “My love for the brain is rather 
recent,” she said. “I am fascinated by the fact that the brain 
controls pretty much all conscious actions in the human body, 
and yet we know so little about it.” 

Sthuthi had few opportunities to join STEM activities before 
participating in the New York Academy of Sciences’ Junior 
Academy program. She worked on many challenges focus-
ing on sustainability and aerospace. She worked with oth-
er high school students from across the globe as part of the 
winning team for the Human-Wildlife Challenge. Sthuthi was 
concerned that no one was addressing the negative effects 
of solar panels on wild birds.  Her team believes that infrared 
sensors and speakers producing beeping noises at 3 kHz can 
deter birds from landing on  solar panels. 

During her first year in The Junior Academy, she saw a post-
ing on Launchpad, the Academy’s virtual collaboration plat-
form, about getting involved in a Girls in Science panel at the 
third annual International Day of Women and Girls in Science 
event at the United Nations Headquarters in New York City. 
She stayed in touch with one of the organizers, HRH Princess 
Dr. Nisreen El-Hashemite, Executive Director of the Royal 
Academy of Science International Trust which lead to an in-
vitation from Dr. El-Hashemite to chair a panel at the 2019 
event. This is also how she became a Girls in Science Advo-
cate for the Royal Academy of Science. Additionally, Sthuthi is 
one of the administrators on the Girls in Science 4 SDGs Inter-
national platform, a program Dr. El-Hashemite made possible. 

For Sthuthi it’s all about priorities. “I always believe that if I 
have enough time to watch Netflix, then I definitely have time 
to work on something I love,” she said. Sthuthi hopes to at-
tend college either in the United States or Sweden. 

STUDENTS ENVISION APP TO COMBAT WILDFIRES
There’s an app for just about everything, and a group of stu-
dents who were finalists in The Junior Academy’s Wildfires: 
Tracking, Prevention, and Containment Challenge, believe 
there should be an app for tracking wildfires.

Lara Louise Bevan-Shiraz, (14), Johns Hopkins Centre for 
Talented Youth, Denpasar, Indonesia; Shivani Gollapudi, (16), 
Independence High School, Frisco, Texas; Joshua Rosenberg, 
(17), William Lyon Mackenzie CI, Toronto, Ontario; and Ra-
ghav T. Kesari, (18), Excel Public School, Mysore, India, creat-
ed a versatile app capable of combining drone mapping with 
data analysis to prevent and detect wildfires, as well as guide 
firefighters and communities on how to best manage them. 

The students created a “wild idea bucket” and asked “how 
might we” questions using the web-based application note.ly 
and the mobile texting app, WhatsApp for their discussions. 

The students surveyed firefighters and wildfire experts and 
brainstormed different cost-effective approaches, like part-
nering with weather drones or using CubeSats, a miniature 
satellite used for space research. The team’s solution is still 
theoretical, but it includes drones with infrared cameras that 
monitor areas at risk and detects fires within seconds. The 
drones send real-time data to a Heads-up Display that they 
envision for firefighter helmets, fire engines and on mobile 
phones. It also helps residents evacuate. “If we have an ear-
ly detection system that can rapidly detect even the smallest 
of wildfires, firefighters would be able to contain them faster, 
and the amount of land burned would decrease,” said Shivani.

During their research process, the team discovered that  
Carlton Pennypacker, at the University of California, Berkeley, 
was researching drone use and wildfires, and they reached out to 
him. He graciously offered his time and guided them during their 
project. “The students are very bright, very motivated and very 
capable.  And they are interested in a project I am working on,”  
said Dr. Pennypacker. 

The team is continuing to collaborate with Dr. Pennypacker, 
and hope to launch a pilot in the boreal peatland forests in 
British Columbia during the next fire season. “We really hope 
to get the pilot started,” said Joshua. “We are truly passionate 
about this issue and believe in our solution.” 

  Sthuthi Satish    
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REGENERON SCHOLARS

The New York Academy of Sciences Salutes 
The Junior Academy Students Named as

at the 2019 Regeneron Science Talent Search

Junior Academy Alum  
is Living His Dream
By Mandy Carr, NYAS Staff

As a child, Chirag Kumar, saw a photo of the 40 Science Talent 
Search (STS) Finalists on the steps of Capitol Hill and knew he 
wanted to be one of them. As soon as he was eligible to apply to 
the competition, he did. On March 10, 2019, he was awarded a 
$25,000 scholarship as one of those finalists.  

The 17-year-old from Greeley High School in Chappaqua, N.Y., 
had his first experience with research when he joined The Ju-
nior Academy. He liked the program structure of learning the 
innovation process and then putting that knowledge to solving 
real-world problems. He worked on the Food Loss and Waste: 
Water and Agriculture Challenge with a team from all over the 
world. “My team was interested in developing a smart plan for 
what farmers could plant that would minimize waste and strain 
on the local environment while maximizing profit,” Chirag says. 

His research for STS focused on improving the accuracy of cli-
mate change predictions. He identified seven key variables that 
impact satellite sea surface temperature (SST) error levels. Then 
he “developed a machine learning model that estimated those 
errors and brought them down from 0.82 Celsius to 0.38 Celsius, 

achieving the 0.4 Celsius breakthrough accuracy as stipulated by 
the Group for High-Resolution Sea Surface Temperature, an in-
ternational group that monitors and suggests the use of SST in 
global climate models.”

The Junior Academy didn’t just give Chirag a foundation for 
his future research, he also met 2012 Blavatnik Regional Award 
winner, Dr. Alison Galvani, at the Annual Global STEM Alliance 
Summit. Her research captivated him, so he approached her 
after her panel, and they stayed in touch. He now collaborates 
with two scientists at Dr. Galvani’s Center for Infectious Diseas-
es Modeling (CIDM) at Yale University, School of Public Health. 

Chirag will study the intersection of geosciences, biology and 
public policy/economics at an Ivy League university in the fall. 

“I am fascinated by the emerging field of geohealth and am 
curious as to what public policy measures can be used to miti-
gate the negative impacts of climate change on human health in 
our ever-changing, complex and highly interconnected world,” 
he says. “I don't want to just understand the science, but also 
use it to best serve humanity.”

TALENT SHOWCASE

Chirag  
Kumar     
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You have a major presentation and you work on the perfect 
PowerPoint and practice reading your notes. But on the big 
day it feels like your presentation falls flat. Sound familiar? 

If public speaking gives you anxiety, you’re not alone. Come-
dian Jerry Seinfeld once said that “According to most studies, 
people's number one fear is public speaking. Number two is 
death … This means to the average person, if you go to a fu-
neral, you're better off in the casket than doing the eulogy.”

Unfortunately, such anxiety can interfere with your delivery. 
It doesn't matter how strong your presentation is, if you're un-
able to speak in a clear, confident manner, your message will 
suffer. In fact, research has shown that how you say some-
thing actually matters twice as much as what you say! 

Learning to master the art of public speaking is crucial to 
professional success. Whether it’s giving a sales presentation, 
pitching an idea to a committee, or a concept to a potential 
funder, the ability to speak in an engaging and convincing 
manner is important. You may only get one chance to make 
your case, so a polished and dynamic presentation could be a 
game-changer. 

You should develop a style that works best for you, but 
here are 10 tips that may help you improve your overall pre-
sentation skills:

1. Open strong. Enter with a confident stride and take a 
moment to make eye contact with the audience. Smile, 
and take a deep breath. This will help center you and allow 
you to begin your presentation in a strong, confident way. 
2. Own your space. Be mindful of body language. Don’t fold 
your arms, stand with your hands on your hips or put your 
hands in your pockets. Incorporate natural gestures into 
your speech — but be careful of “talking” with your hands. 
You will appear more relaxed, confident and in control. 
3. Connect with your audience. Looking into a sea of fac-
es can be intimidating. Focus on connecting with one 
audience member at a time by making eye contact with 
individuals rather than just scanning the crowd. If you 
have a friend or colleague in the audience, focus on that 
person to start. 
4. Tone matters. When giving a presentation, your vo-
cal quality can make all the difference. Does your tone 
sound positive or negative? Confident or tentative? The 

energy in your voice tells your listener a lot about wheth-
er what you have to say has value.
5. Be engaging. Keep your audience involved and invest-
ed in your presentation to drive your message home. 
Ask questions that require a show of hands, have people 
stand up, or include moments where audience members 
need to interact. 
6. Use strategic pausing to deliver with impact. Paus-
es not only make your speech slower and more under-
standable, it can also be a powerful tool for drawing your 
audience’s attention to the parts of your message you 
want to highlight the most. 
7. Don’t let your voice “fall into the abyss.” Be careful 
not to drop sounds, particularly at the end of words or 
trail off at the end of a sentence. I refer to this as “falling 
into the abyss” and your audience may miss your most 
important point. 
8. Let your audience know why your message matters. 
Understand your audience and how what you have to 
say will benefit them. Then, spell it out. Let everyone 
know what they have to gain up front, and you’ll have a 
more attentive audience throughout your presentation.
9. Tell stories. Including a story or specific case study in your 
presentation that relates to your audience’s interests will 
help them feel more connected to you and your message. 
10. Close strong! Finish with a quote or a point that il-
lustrates the one takeaway you want the audience to re-
member. Memorize your closing in advance so that you 
can concentrate on your delivery and nerves won’t get in 
the way of a strong ending.

Polishing your public speaking skills will help you to gain 
confidence and increase your professional credibility. Take the 
time to focus on your speaking style, and make sure your pre-
sentation is doing your message justice. Remember: It's not 
just what you say, it's how you say it!

Jayne Latz, is an executive communication coach and President 
and Founder of Corporate Speech Solutions, LLC. For more infor-
mation visit: corporatespeechsolutions.com/

Public speaking is a key part of professional development. How to make sure you  
don’t freeze at the big moment.  

Professional Development: 
Presenting With Impact   
By Jayne Latz, NYAS Contributor
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BIG DATA IN HEALTHCARE:  
OPPORTUNITIES AND CHALLENGES 
The fourth industrial revolution is underway and it’s pow-
ered by big data. The mass accumulation of real-world infor-
mation — including everything from parameters tracked by 
surveillance tools such as Fitbit to evidence logged by parole 
officers, details mined from electronic health records and 
genomic sequences and more — has the potential to refine 
the healthcare system. 

To realize the potential of big data, however, it must be treat-
ed with the utmost responsibility and privacy. On October 24, 
2018, the New York Academy of Sciences and NYU School 
of Medicine presented Healthcare in the Era of Big Data, a 
two-day conference exploring the ethical risks and rewards of 
incorporating big data into the healthcare landscape. Health-
care professionals and bioethics experts discussed how to 
navigate recruitment and consent; privacy protection and 
data ownership; and corporate responsibility and compliance.

The issue of data stewardship is paramount now that ano-
nymization of patient data is a pipedream of the past. Genetic 
databases such as 23andMe can easily identify an individual, 
so the critical question becomes: Who is responsible for safe-
guarding big data, and how? What penalties should be applied 
when big data is used in a way that harms individuals? How 
might profits from big data be equitably distributed? Experts 

tackled these questions and more in panel discussions about 
this new era of medicine and research. 

Full eBriefing by Ann Griswold: 

https://www.nyas.org/ebriefings/2019/big-data-in-healthcare/

THE NEUROBIOLOGY OF MENTAL ILLNESS:  
ADVANCES AND THERAPEUTIC APPROACHES 
Mental illnesses present a major health, social and economic 
burden and affected individuals experience disproportionate-
ly higher rates of both disability and mortality. In fact, the CDC 
reports that nearly 50 percent of U.S. adults will experience 
a mental illness at some point in their lifetime. And accord-
ing to the WHO, depression alone accounts for 4.3 percent of 
the total disease burden worldwide and is the single greatest 
cause of disability. Yet despite enormous unmet need, efforts 
to develop new therapies for mental illness have stalled in part 
because of a need for more clarity surrounding the biological 
underpinnings of these diseases. 

On October 9, 2018, the New York Academy of Sciences 
presented Advances in the Neurobiology of Mental Illness. The 
one-day symposium, sponsored by Janssen Research & Devel-
opment, LLC, brought together scientists, clinicians and policy-
makers to discuss the genetics, molecular biology and neurobi-

   Big Data

   Neuro-Immunology

p   Mental Illness

q   Antimicrobial

   Janssen
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ology of a wide range of mental illnesses. Topics included novel 
targets for treating depression, using genetic profiles to assess 
the risk of experiencing mental illness and broader questions 
about battling the stigma surrounding such conditions.

Full eBriefing by Alla Katsnelson: 

https://www.nyas.org/ebriefings/2018/the-neurobiology-of-mental-illness/

ANTIMICROBIAL RESISTANCE IN FOOD ANIMAL 
PRODUCTION: MINIMIZING THE RISK 
The Centers for Disease Control and Prevention estimates 
that 2 million people in the United States alone contract anti-
biotic-resistant infections every year, at an annual cost of $20 
billion to $35 billion. While the sources of infection vary, the 
rise in prevalence of resistant organisms over the past several 
decades has triggered global public action to minimize the 
spread of antimicrobial resistance and reduce the use of anti-
biotics in humans and food production animals. On Septem-
ber 28, 2018, the New York Academy of Sciences and Elanco 
Animal Health presented Minimizing the Risk of Antimicrobial  
Resistance from Food Animal Production, a daylong sympo-
sium to discuss the drivers of antimicrobial resistance in food 
animal production; identify pathways for transmission of  
resistant organisms and methods for controlling transmis-
sion; explore alternative treatment approaches; and discuss 
consumer demands and beliefs surrounding food safety and 
the use of antibiotics in the food supply.

Full eBriefing by Hallie Kapner: 

https://www.nyas.org/ebriefings/2019/antimicrobial-resistance-in- 

food-animal-production/

NEURO-IMMUNOLOGY AND ALZHEIMER’S DISEASE: 
EXPLORING THERAPEUTIC APPROACHES 
Alzheimer’s disease (AD) is a devastating neurodegenerative 
disorder for which there is a major unmet therapeutic need. 
Limited success from current translational models and amy-
loid-centric clinical trials highlight the need for broader thera-
peutic strategies. As a result, researchers are closely examin-
ing interactions between the brain and the immune system to 
understand how innate immune processes affect the patholo-
gy of AD. On September 25, 2018, the New York Academy of 
Sciences hosted Neuro-Immunology: The Impact of Immune 
Function on Alzheimer’s Disease, a symposium that brought 
together experts working at the intersection of neurology and 
immunology, with the goal of targeting the immune system for 
next-generation AD therapeutics.

Full eBriefing by Kristifor Sunderic: 

https://www.nyas.org/ebriefings/2018/neuro-immunology-and- 

alzheimer-s-disease/

CANCER IMMUNOTHERAPY: THE 2018  
DR. PAUL JANSSEN AWARD SYMPOSIUM 
This year, on September 12 — Dr. Paul Janssen’s birthday — 
luminaries in the field of immunotherapy gathered at the New 
York Academy of Sciences to grant the 2018 Dr. Paul Janssen 
Award to one of the field’s founders, James P. Allison, PhD. 
The Dr. Paul Janssen Award for Biomedical Research was es-
tablished in 2004 by Johnson & Johnson to recognize and 
reward “champions of science” whose work saves lives, as Dr. 
Janssen’s did. Dr. Allison certainly fits the bill; his discovery 
of immunotherapy in the lab and his promotion of it in the 
clinic have redefined cancer treatment and functionally cured 
patients previously thought to have terminal disease. Two of 
the fifteen scientists previously granted the Dr. Paul Janssen 
Award have gone on to win the Nobel Prize, and Dr. Allison 
recently joined them. In October, he was awarded the 2018 
Nobel Prize in Physiology or Medicine along with Tasuku 
Honjo of Kyoto University.

Full eBriefing by Diana Gitig: 

https://www.nyas.org/ebriefings/2018/cancer-immunotherapy/ 

2018 Ross Prize in  
Molecular Medicine
Join the Feinstein Institute for Medical  
Research and Molecular Medicine in honoring  
Dr. Huda Y. Zoghbi, the winner of the  
2018 Ross Prize in Molecular Medicine,  
with a scientific symposium at the New York 
Academy of Sciences.

For more information,  
go to www.nyas.org/RossPrize2018

Presented By

Location 
The New York  
Academy of Sciences 
7 World Trade Center 
250 Greenwich Street  
40th Floor  
New York, NY 10007

JUN 
5 

2018

For more information: 
nyas.org/RossPrize2019

Join the Feinstein Institute for 
Medical Research and Molecular 
Medicine in honoring Dr. Daniel 
Kastner, awardee of the 
2019 Ross Prize in Molecular 
Medicine, with a scientific 
symposium at the New York 
Academy of Sciences.

Location:
The New York 
Academy of Sciences 
7 World Trade Center 
250 Greenwich Street 
40th Floor 
New York, NY 10007

Presented by

Celebrate 
the 2019 
Ross Prize 
in Molecular 
Medicine

JUN
4

2019
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Annals of the New York Academy of Sciences is the premier publication of the Academy,  
offering review articles in topical areas and proceedings of conferences. 

Annals Highlights

Climate Change —  
in New York City  
and Beyond
Among the most pressing issues facing the world today is 
changing climate as a result of human activity. Whether a 
specific location is hotter, colder, wetter or drier, there is little 
doubt that climate is changing in big ways and in many plac-
es around the globe — and that human-derived increase in  
carbon dioxide concentration is a major factor.

In 2008, the special issue Trends and Directions in Climate Re-
search (Ann NY Acad Sci 1146: 1-375) put the point this way, “…
what triggers the widespread media coverage and the interest 
of the average person on the street is the possibility that these 
changes may be associated, at least partially, with increasing 
levels of anthropogenic economic activities...” This publication 
came on the heels of the 2007 Nobel Peace Prize being award-
ed to the International Panel for Climate Change (IPCC) for its 
work understanding causes and possible remedies. 

There are myriad activities aimed at responding to climate 
change, from local to international efforts. The 2015 Paris 
Agreement within the United Nations Framework Convention 
on Climate Change (UNFCCC) and signed by nearly 200 state 
parties is one such international achievement that continues 
to hold force and may eventually alter the progress of climate 
change, even though U.S. President Trump has signaled his 
intention to withdraw the U.S. from it. 

Narrower in scope but equally engaged in the science and 
mitigation planning for climate change consequences has 
been the now eleven-year old New York City Panel on Climate 
Change (NPCC), convened by Mayor Michael Bloomberg and 
launched in 2008 to prepare a set of climate change projec-
tion for the New York metropolitan region and to help imple-
ment comprehensive climate change adaptation strategies.  

In 2010, the first NPCC report, Climate Change Adaptation in 
New York City: Building a Risk Management Response (Ann NY 
Acad Sci 1196: 1-354), was published; this was followed five 
years later with Building the Knowledge Base for Climate Resilien-
cy, the second NPPC report (Ann NY Acad Sci 1336: 1-150).

In addition to the NPCC, whenever possible Ann NY Acad Sci 
assists climate researchers and scientists with dissemination of 
their work — for example, see the special issues Pathways to Re-
silience: Adapting to Sea Level Rise in Los Angeles (Ann NY Acad Sci 
1427: 1-90) and Climate Science (Ann NY Acad Sci 1436: 1-230), 
published in 2017 and 2018 respectively. 

And in March of 2019, the denouement of the NPCC reports 
under its current leadership, Co-Chairs Cynthia Rosenzweig 
and William Solecki, appeared in Ann NY Acad Sci as Advanc-
ing Tools and Methods for Flexible Adaptation Pathways and Sci-
ence-Policy Integration. 

For anyone wanting greater understanding of the enormous 
challenges wrought by climate change, reading this collection 
of important publications would be a good place to start. 

Special Issue: 
Advancing Tools and Methods for Flexible Adaptation 
Pathways and Science-Policy Integration: The New York 
City Panel on Climate Change 2019 Report
Ann NY Acad Sci 1439: 1-311
March 2019

What Newer Studies 
Show About Cannabis  
Use and Brain Activity 
The recent legalization of marijuana by various states in the 
United States, for both medical and recreational purposes, has 
led to increased marijuana use and renewed interest in bet-
ter understanding the neurological consequences of cannabis 
consumption — information critical for public policy decisions 
concerning the ongoing debate about the public health effects 
of marijuana use.

In their recent article, Kelly Sagar and Staci Gruber, at Mc-
Lean Hospital in Belmont, Massachusetts, have focused on 
recent studies that used functional magnetic resonance im-
aging (fMRI) to study brain function of cannabis users. Their 
aim was to compare the newer fMRI findings with the hope of 
uncovering some definitive answers.

 fMRI can precisely measure and map neural activity by fol-
lowing increases and decreases in blood flow associated with 
brain activity. By using fMRI to map brain activity induced by 
a specific task, cognitive functioning such as memory, learn-
ing, decision-making and attention can be followed and com-
pared, for example between cannabis users and non-users. 

Sagar and Gruber evaluated several published fMRI studies for 
what they reported about acute and long-term effects of canna-
bis use. They first looked at studies on ∆9-tetrahydrocannabinol 
(THC), the primary psychoactive component of marijuana, and 
found that it can affect aspects of memory processing. 
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Additional Recent  
Annals volumes

Special Issue:  
Antimicrobial Therapeutics Reviews
Ann NY Acad Sci 1435: 1–136
January 2019

Special Issue:  
Climate Sciences
Ann NY Acad Sci 1436: 1–230
January 2019

Special Issue:  
Neuroimmunodulation  
in Health and Disease
Ann NY Acad Sci 1437: 1–93
February 2019

On how THC might affect a common task such as driving 
ability, one study showed decreased psychomotor skills and 
increased brain activity related to spontaneous self-generated 
thought, implying that marijuana-intoxicated users might pay 
more attention to themselves than to other drivers on the road.

Sagar and Gruber also reviewed fMRI studies that examined 
short-term effects of THC versus cannabidiol (CBD), the pri-
mary nonintoxicating component of marijuana. The studies 
suggest that THC and CBD affect the brain differently, and 
that CBD can ameliorate the negative effects of THC, though 
additional research is needed to better understand how CBD 
works in this way.

Overall, Sagar and Gruber found that recent fMRI studies 
largely support the body of previous work suggesting that 
chronic cannabis use causes decline in function of various 
cognitive domains. The use of fMRI, however, has allowed a 
greater understanding of the neural mechanisms underlying 
these cognitive declines. 

Interactions Between Recreational Cannabis Use  
and Cognitive Function: Lessons from Functional  
Magnetic Resonance Imaging
Ann NY Acad Sci – Early View:  
https://doi.org/10.1111/nyas.13990
First published: 13 November 2018

LEAVE YOUR 
MARK ON 
SCIENCE

Lyceum Member Joel Kirman and 
his wife, Liora, recently joined the 
New York Academy of Sciences 
1817 Heritage Society by naming 
the Academy as a beneficiary 
in their wills. 

Their future gift will make a 
lasting impact by supporting 
the Academy’s programs that 
are helping to develop the next 
generation of rising stars in 
science.  And it doesn’t cost 
them anything today. 

Remember the Academy in 
your estate plans and join Joel 
and Liora in making your mark 
on the future of science!For more information:

Contact Kate Desulis:
212.298.8614 
kdesulis@nyas.org
www.nyas.org/bequest

THE NEW YORK ACADEMY 
OF SCIENCES AND  
JOHN WILEY & SONS 
ANNOUNCE A  
JOINT BOOK SERIES
Academy Members are invited to 
submit proposals for scholarly book 
projects in any field of the life and 
physical sciences.

Proposals should include:

• A detailed outline of the book

•  An estimated length and timeframe 
for completion

• Author(s) curriculum(s) vitae

Proposals and/or 
questions should 
be submitted to 
annals@nyas.org Academy 

Members enjoy a  
25% discount  

on everything at  
wiley.com

This article will be published in the next issue of the annual 
reviews series Addiction Reviews. 
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According to the Pew Research Center, 77 percent of all 
Americans own smartphones. For the 18 through 29 set this 
number increases to 93 percent and continues to rise.  Ac-
cording to analysts who track such things, the number of apps 
downloaded daily across iOS and Google Play has reached 
300 million, and the average number of apps downloaded to 
every iPhone/iPod touch and iPad is more than 60. 

So it is safe to say that we are increasingly living in an 
app-driven world and that digital technology is now an in-
tegral part of how most of us manage our time and lives. 
Science is no exception — digital technologies are providing 
intriguing opportunities to accelerate the use of science to 
improve our daily lives.  

This exciting trend, underlined by recent 5G announcements 
from Verizon and AT&T, is why we made digital technologies 
the theme of this edition of the Magazine. The impact of 5G 
(fifth-generation wireless connectivity) has yet to be felt, but 
with transmission speeds much faster than current capabilities 
and a capacity for many more devices to connect simultane-
ously, it is clear that 5G is poised to transform our world.  

Here at the Academy, the transformation has already begun. 
Virtual, cloud-based innovation challenges1 — sponsored by 
some of the world’s most dynamic companies — are enabling 
us to tap into a network of “solvers” from around the globe. 
Thus far, Academy challenges have generated potentially 
groundbreaking ideas on topics ranging from future aircraft 
design, to wildfire management, alternative energy sources 
and sustainable urban development, just to name a few.

One recent example, sponsored by aerospace giant Lock-
heed Martin, was “Disruptive Ideas for Aerospace and Securi-
ty”. In this challenge, researchers were invited to submit ideas 
for novel innovations utilizing autonomy, human augmenta-
tion or block-chain technologies. While the winning solution 
has not yet been announced, the entries include an extraor-
dinary range of truly game-changing ideas, some with the po-
tential to upend the aerospace industry. 

And researchers are not the only ones getting involved. In 
the “Future of Buildings and Cities Challenge,” young people 
from around the world were invited to develop sustainable 
building concepts for future urban landscapes. The winners, 
six gifted teens from five countries, collaborated virtually to 
develop an ingenious “green” building design that incorpo-
rated a water recycling system, solar roof panels and “green 
walls” (a collection of vines, leaf twiners and climbers on a 

grid-like support to help purify the air and provide addition-
al insulation). The concept also featured an ingenious “home 
assistant,” leveraging a series of indoor sensors to detect oc-
cupancy, light intensity, temperature, humidity and air quality, 
an idea that 5G connectivity could soon enable.  

But 5G is not the only game-changing technology at play. 
The field of artificial intelligence (AI) has also made astound-
ing progress over the past decade. Machine learning and nat-
ural language are particularly dynamic subfields of AI, with the 
potential to revolutionize critical elements of the economy, in-
cluding the media, finance and healthcare sectors. That’s why 
the Academy will be building upon the success of our annual 
Machine Learning Symposium to launch a new symposium 
series on natural language, dialog and speech in November of 
this year. We’re also thrilled that Yann LeCun, Chief AI Scien-
tist at Facebook, and Manuela Veloso, Head of AI Research at 
J.P. Morgan, have agreed to serve as honorary chairs for the 
launch of a new initiative on applications of AI to critical sec-
tors of the New York City economy. Stay tuned for updates on 
this exciting new program later in the year. 

As this issue illustrates, we stand at the forefront of a mas-
sive shift in how society compiles, shares and learns from 
massive data sets. But there are serious obstacles to over-
come before we can unlock the potential of digital technology, 
AI and big data to drive positive change. As advocates of evi-
dence-based policy and decision-making, we in the scientific 
community must be at the forefront of efforts to ensure these 
new technologies are used to the benefit of humankind, and 
the planet upon which we live.

1  Learn more about our challenges at:  
nyas.org/programs/innovation-challenges/ 

THE LAST WORD

The Challenge and Opportunities  
for Science in an App-Driven World
By Jennifer L. Costley and Chenelle Bonavito Martinez, NYAS Staff 
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7 World Trade Center
250 Greenwich Street, 40th floor
New York, NY 10007-2157

FIND OUT HOW YOU CAN HELP SUPPORT THE 
ACADEMY’S STEM EDUCATION PROGRAMS.  

Contact us at: stemcertification@nyas.org

SHOW YOUR SUPPORT FOR 
STEM EDUCATION

As a professional researcher, 
you know effective STEM education 
development starts with the teacher.  

As part of our mission to advance scientific 
research, education and policy, the New York 

Academy of Sciences is committed to providing 
professional development programs that 
will help educators develop the skills they 

need to allow the next generation of 
researchers to fulfill their potential.


