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As a member of the Advanced 
Technology Team (ATT) and lead of the 
Wyss Institute’s Synthetic Biology 
Platform, I am excited to continue my 
work with Wyss Core Faculty members 
including George Church, Ph.D., and 
Pamela Silver, Ph.D. Being able to take my 
experiences in clinical and research 
settings to further enable the capabilities 
of the Synthetic Biology team is truly 
humbling, and I look forward to 
highlighting some of our work in the April 
2022 Wyss Business Insider along with 
the other remarkable work at the Wyss.

Inside the pages of the Insider, you will 
find innovative approaches to 
sustainability being pursued by Wyss 
researchers as well as a spotlight on just 
a few of the remarkable women taking 
on new roles, joining our community and 
leading by example as we nurture the 
future generation of women in biotech at 
the Wyss.

Highlighting Genetics and Sustainability 
in our Spotlight story, the Insider gives 
you a peak at how engineering and 
synthetic biology can impact plastic 
degradation and carbon capture. The 
projects from the Church, Silver, and 
Ingber Labs demonstrate how the vast 
reach of the sustainability landscape 
requires complex solutions that we are 
uniquely poised to address.

I was fortunate to be included in the 
Women in Leadership Spotlight story, 
along with the Institute’s first Chief 
Operating Officer, Angelika Fretzen, Ph.D., 
our new Senior Director of Strategic 
Communications, Alexandra Jirstrand, 
and Paula Cornelio, who has transitioned 
from Director of Sponsored Projects to 
Senior Administrative Officer.

In our licensing opportunities, not only 
are current construction and cooling 
projects highlighted, but we also 
describe emerging technologies from 
the Wyss research teams in the areas of 
protein desiccation, water 
decontamination, and a light weight 
process for producing lithium-ion 
batteries.

I hope this issue of the Insider gives you 
a glimpse into our continuing innovation 
at the Wyss Institute and demonstrates 
the Wyss’s commitment to developing 
female leaders at all levels of the 
organization.
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Two of the biggest Environmental 
Problems facing this generation are 
plastic pollution and the impact on 
carbon emissions. Promising projects 
coming out of Wyss Institute Core Faculty 
member, George Church’s, Ph.D., and 
Wyss Founding Director, Donald Ingber’s, 
Ph.D., M.D., labs are aiming to replicate 
nature’s process to alleviate the impact of 
plastics generation and carbon creation.

Plastic Degradation

Every year more than 360 million tons of 
plastic waste is generated around the 
world and more than 75% ends up either 
in landfills or in our oceans for decades to 
come. Disruptive innovation and 
intervention is sorely needed for a 
sustainable solution to manage  the 
global problem of plastic waste, which is 
continuously being added to. 

In what began as a collaboration between 
artist Lynn Hershman Leeson, Ingber, and 
former Wyss lead staff engineer, Richard 
Novak, Ph.D., Wyss researchers integrated 
art and technology to show the cyclic 
relation between nature and technology, 
which was exhibited at the New Museum 
in New York, N.Y. and as part of the 
Guangju Bienniale exhibition in Seoul, 
South Korea. 

In a platform project, Novak, and Vaskar 
Gnyawali, Ph.D., in the Ingber lab, 
discovered bacteria that appear to be 
able to degrade two types of plastics 
simultaneously. This effort led to a Wyss 
Validation project focused on developing 
the materials and processes required to 
degrade plastic efficiently and 
economically into valuable raw materials 
for use in biofuels, fertilizers, and recycled 
plastics, led by Gnyawali, and Sukanya 
Punthambaker, Ph.D., of the Church Lab.

Using a top-down discovery approach, 
Gnyawali and Punthambaker have taken a 
genetic engineering and synthetic 
biology approach to identify novel 
microbes and enzymes for use in plastic 
degradation. They are currently focusing 
on “bio-prospecting” naturally occurring 
microbial ecology to isolate and 

characterize strains that have some ability 
to decompose plastic. Furthermore, by 
developing an automated high-
throughput screening platform 
technology, they want to leverage this 
approach to combine natural selection, 
organism-level evolution, and engineering 
of enzyme consortia for specific target 
applications.

“The goal of the technology is to optimize 
our novel microbes to be able to degrade 
plastic efficiently,” said Sukanya 
Punthambaker. “We are first verifying we 
have plastic-eating microbes, and next 
we will start to leverage syn bio 
approaches to optimize how quickly they 
can eat it.” 

“After validating our data, the focus will 
be finding a way to commercialize the 
technology. We are looking at waste 
management and landfill applications, as 
well as the potential to impact plastic 
pollution in our oceans,” added Gnyawali.

Photosynthesis and Carbon Emissions
 
In 2020, the National Oceanic and 
Atmospheric Administration estimated 
that the global average atmospheric 
carbon dioxide 
was 412.5 parts per 
million (ppm), 
setting a record 
high amount. Max 
Schubert, Ph.D., a 
Church Lab 
Technology 
Development 
Fellow, is working 
on a high 
throughput genetic 
engineering 
technique to better 
understand and engineer fast-growing 
photosynthetic bacteria, which could be 
utilized to mitigate climate change and 
the impact of carbon emissions.

“There is a compelling need for powerful 
new ways to work on carbon fixation and 
photosynthesis,” said Schubert. He sees 
potential applications as falling into two 
areas of impact: new production 

processes using photosynthetic bacteria 
(for alternative proteins, clothing, 
materials, sequestered carbon, etc.) or 
advancing our understanding of 
photosynthetic biology to improve 
existing agricultural processes.

A single vial of bacteria in the lab can 
contain millions of photosynthetic 
bacteria. New techniques enable each 
individual cell to perform a unique 
experiment, so that research can 
progress more quickly and 
comprehensively than the relatively slow, 
expensive engineering of photosynthesis 
in plants.

“One of the benefits of working at the 
Wyss is the ability to build hardware, 
which is unique in a biology lab” said 
Schubert. Custom-built bioreactors help 
enable these high-throughput 
experiments.

To Schubert the potential of fast-growing 
cyanobacteria is virtually limitless. At a 
global scale, relatives of these bacteria 
already  as much CO2 as rainforests. The 
question becomes - could we potentially 
harness this ability to efficiently perform 
CO2 sequestration at scale? Could 

photosynthetic bacteria, 
growing hundreds of 
times faster than plants, 
replace crops for 
certain applications?
 
“First, we have to build 
the tools and make 
photosynthesis and 
carbon fixation as easy 
to program as a 
computer. Then we can 
really start dreaming 
about some of these 

applications,” said Schubert.

In addition to these efforts, a $15 million 
U.S. Department of Energy grant was 
recently awarded to support the Church 
Lab to develop synthetic biology tools, 
with a focus on applying these tools to 
uncover underlying biology of microbes 
and improve our ability to deploy 
microbes for environmental solutions. 

Extreme Problems, Nature’s Solutions

SPOTLIGHT: Genetics and Sustainability



We sat down with four women who have 
taken on the challenge of leading from 
the front at the Wyss Institute:  Chief 
Operating Officer, Angelika Fretzen, Ph.D.; 
Senior Administrative Office, Paula 
Cornelio; Senior Director of Strategic 
Communications, Alexandra Jirstrand; 
and, Synthetic Biology Platform ATT Lead, 
Jenny Tam, Ph.D. Coming from different 
backgrounds, but 
with similar 
motivations, these 
women have risen 
to be leaders in the 
Institute.

How we got here

“Science brought 
calm and logic to 
chaos,” said Tam. 
As a child of 
immigrants, who grew up in Arkansas, 
translating came as a second nature. “My 
parents couldn’t explain society and rules 
to me, and science provided a refuge and 
a straightforward set of rules by which I 
could create my own ideas and world.” 
Being set early on the translation and 
science path led Tam to academic 
growth at Washington University at St. 
Louis and Tufts University, followed by her 
professional growth at Harvard Medical 
School (HMS) and Massachusetts General 
Hospital (MGH), and now leading the 
Synthetic Biology platform with Wyss 
Core Faculty Member George Church at 
the Wyss.

For Cornelio, growing up with a single 
mother instilled in her the need for 
practicality and thinking in the long term. 
“I majored in managerial finance and 
wanted to use my financial skills, and I 
found my niche working in grants at 
Harvard Medical School.” Putting herself 
through graduate school, Cornelio 
embraced the role of trainer and mentor, 
leading to her position heading the Wyss 
Sponsored Research team and now as 
Senior Administrative Officer at the 
Institute.

Fretzen witnessed firsthand the need to 

be self-reliant, having seen her mother 
transition to the head of household with 
the loss of her father as a child. “I wanted 
to be able to direct my own life,” said 
Fretzen. “For me, chemistry and science 
have no borders. Pursuing my Ph.D. in 
chemistry allowed me to breakout of the 
tiny town I grew up in in Germany.”

Setting her own path 
led Jirstrand to push 
back against her 
parent’s expectations 
of a career in law or 
business to find her 
own path and 
passion. “My junior 
year in college, I had 
a professor see 
something in me that 
I didn’t see in myself,” 
said Jirstrand. “She 

recommended me for an internship with 
a public relations firm. I walked out of that 
interview positive I didn’t get it.” 

Mentee to Mentor

“I had someone believe in my abilities, 
and that led to my career,” stated 
Jirstrand. Now she wants to take her 
communications and public relations 
expertise to promote not only the science 
and technology of the Wyss but also the 
innovation thought leaders at the 
Institute.

Being told to take a path of least 
resistance, that chemistry was too male 
dominated, further committed Fretzen to 
her passion. “Mentors in high school, 
university, and during my post-doctoral 
career not only made chemistry 
accessible, they encouraged me to find 
my passion and that leadership can come 
in different forms,” said Fretzen. “We all 
can define the leadership we want and 
the leadership we will exhibit. The world 
does need a more diverse leadership that 
is defined by women and other 
minorities.”

Tam’s path is paved with mentors and 
colleagues who have supported her both 

professionally and personally. “At MGH, I 
had two fantastic mentors who took me 
under their wings,” added Tam. “Both 
understood the demands as a scientist 
and mother in a competitive academic 
environment. In my new role at the Wyss, 
I want people to understand it’s okay to 
openly discuss the challenges they have 
outside of the lab.’”

“Similar to the support of these other 
women, the support and experience I 
have received has led me to be a better 
mentor, supervisor, and colleague,” added 
Cornelio. She has been empowered to 
build teams the way she needed to and 
has learned to mentor and lead the whole 
person and not just the worker. “I believe 
in promoting technical skills and 
strengths, outside of classic ’supervisory’ 
roles,” added Cornelio. “It’s important to 
give people the ability to create their own 
opportunities, which sets the standard for 
other members of the team.”

For all these remarkable women, the path 
to defining success has been paved with 
challenges, passions, and mentors, along 
with the desire to support others’ in 
defining their own success.

Defining Success

SPOTLIGHT: Women in Leadership

To create effective leaders in transformative 
innovation and the complex development 
pipeline, the Wyss Institute created the Wyss 
Mentor Hive in 2021. The cohort is currently 
40% women with the additions of Emilia 
Javorsky, M.D., head of translational research 
at Arctic Fox Biomedical, and Priya Yadav, 
vice president, Investments at MassVentures, 
in 2022. Javorsky and Yadav, joined inaugural 
cohort member, Marnie Hoolahan, MBA, the 
managing director of The NemetzGroup 
LLC. 

Current members of the Hive also include: 
Steven Rosen, Ph.D.; Mark Currie, Ph.D., 
President/Founder and CSO of Enversa Bio; 
Neal Muni, M.D., executive vice president 
and COO, Comera Life Sciences; and, Hank 
Wu, COO, Luminopia. 

For Rosen, who has 35 years of experience in 
the medical device and pharmaceutical 
fields, the ability to support not only young 
entrepreneurs and scientists, but influence 
women in science, drew him to the cohort. 
“We have not fully tapped the potential of 
women for leadership positions in STEM,” 
said Rosen. “Not just professionally, but 
personally, I recognize that the needs of the 
world are extensive and only if we fully 
engage the potential of women can we 
achieve complete success.”

Wyss Hive:
Championing Women

The definition of success is as complex as the women who achieve it



LICENSING OPPORTUNITIES

Research teams in the labs of Wyss 
Institute Core Faculty members Pamela 
Silver, Ph.D., and Robert Wood, Ph.D., are 
using synthetic biology, the creation of 
living cellular devices, microfabrication, 
and robotics to tackle the complex 
sustainability landscape.

Synthetic proteins and drought 
tolerance

Droughts cause devastating 
environmental, economic, and social 
costs, with an annual economic loss of 
around $9 billion globally. The current 
practices to combat drought include 
alternative water sourcing, breeding 
programs, chemical hormones, and 
genetically engineered crops, which can 
lead to further environmental concerns.

Researchers in the Pamela Silver Lab 
believe in protein-based solutions to 
protect plants that can be applied from 
either inside or outside of plant cells. 

Proteins from cryptobiotic organisms may 
protect plant cells from stress. Early 
indications show that proteins can 
protect mammalian cells from desiccation 
when undergoing CRYPTOBIOSIS, a 
process during which all metabolic 
reactions are downregulated until a 
favorable environment is restored.  

Living Water Biosensors

Detection of bacterial water 
contamination is often a challenge 
because it requires a qPCR test. Areas 
struggling with contaminated water often 
lack access to proper resources, with 
developing countries and rural areas most 
affected.

A research team in the Pamela Silver Lab 
is focused on creating a living biosensor 
for the detection of fecal contamination 
in water, that can be used on site without 
use of electricity or general lab 
equipment, and can be programmed to 

recognize Bacteroides DNA.  The ability of 
the device to allow for multiplexing 
enables the recognition of numerous DNA 
sequences from diverse bacteria.

Miniature Power Sources
Current fabrication methods for lithium-
ion batteries impose a limit on how light 
weight a high-power battery can be 
made, leading to significant constraints 
on the development of untethered micro-
robots, wearable haptics, mobile 
computing, and biomedical applications.

A research team from the Robert Wood 
Lab has developed a laser 
micromachining and assembly process 
that can produce batteries up to 30 times 
lighter than the lightest high-power 
commercial cell at comparable power 
densities. The process is versatile and can 
be adapted to make custom geometries, 
miniature high voltage cells, and more, all 
while using a broad range of starting 
materials. 

The U.S. Energy Information Administration 
estimates that electricity use for cooling the 
interior of buildings in the U.S. residential 
and commercial sectors amounted to about 
10% of total U.S. electricity consumption in 
2020. Without action to address energy 
efficiency, global energy demands for space 
cooling will more than triple by 2050.

Engineers and designers at the Wyss 
Institute and the Harvard Graduate School 
of Design have developed foldable polymer-
based radiant cooling devices that are 
fabricated by lamination with integrated 

microfluidic water-circuits. Their design and 
fabrication use origami-inspired, printed 
circuit board and pop-up book fabrication 
techniques that enable the generation of 
complex 3D rigid structures from flat 2D 
assemblies.

By applying analytical models and physical 
investigation, the researchers showed that 
these new types of Origami-Inspired 
Radiant Cooling devices produce more 
surface convection. As a result, their 
thermal performance is improved by up to 
67%, which enables the use of lukewarm 

water instead of chilled water, to efficiently 
cool a room. 

The team has shown that bioinspired design 
and numerical optimization of the flexible 
water circuit can further increase the 
device’s cooling efficiencies.

From conception to field-studying a 
functional cooling device, the research 
team behind cold-SNAP is about to 
conduct a first test of an advanced 
version of their technology in real-world 
conditions. cold-SNAP devices could 
work in building façades to allow more 
energy-efficient cooling of interior 
spaces.

The technology consists of a 
conventional ceramic coated with a 
nanoscale, hydrophobic material that acts 

as a water vapor barrier, limiting 
humidification while promoting heat 
transfer. cold-SNAP can be integrated into 
existing EC coolers and sold as 
environmentally friendly air conditioners 
in a wider variety of climate zones. 

Inspired by the water repellency of duck 
feathers, cold-SNAP aims to provide an 
alternative cooling method, called 
evaporative cooling (EC), that uses up to
 75% less energy than vapor-compression 
systems. EC only works well in relatively

dry climates because moisture is added 
to the cooled air, making them 
unfavorable in humid areas, which poses 
a barrier that cold-SNAP can help 
overcome.

Origami-Inspired Radiant Cooling 
for Improved Thermal Health

Scaling cold-SNAP

Interdisciplinary Science and Sustainability

Faculty: Martin Bechthold Ph.D. and Donald Ingber M.D., 
Ph.D
Applications: Cooling, Construction

Faculty: Joanna Aizenberg, Ph.D., 
Martin Bechthold, Ph.D.
Applications: Sustainable Cooling

EMERGING TECHNOLOGIES
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What’s happening...
Adaptive Surface Technologies, Inc. raised $3.82M in Series D funding...Editas 
Medicine announced the dosing of a pediatric patient in a Phase 1/2 clinical trial... 
FitBiomics co-founder, Jonathan Scheiman, joined former NBA player, Chris Mullins, 
to discuss Basketball & the Science of Gut Health on the Holding Court with Patrick 
McEnroe podcast...Kula Bio raised $50M in Series A funding...Quanterix received 
funding from the Alzheimer’s Drug Discovery Foundation...Former Wyss Community 
member, Y. Shrike Zhang, Ph.D., delivered The Kavli Foundation Emerging Leader in 
Chemistry Keynote Lecture at the American Chemical Society’s ACS BIOT National 
Meeting...Tender Food raised $12M in seed round...Verve Therapeutics was voted 
Best Place to Work in Boston by the Boston Business Journal and Boston Globe 
Media...Dyno Therapeutics was recognized on the Forbes List of America’s Best 
Startup Employers 2022...Former Wyss Community member, April Chen, was named 
a 2022 White House Presidential Innovation Fellow...Sherlock Biosciences raised 
$80M in Series B Funding...Emulate was named one of the 2021 “Fierce 15” MedTech 
by Fierce MedTech and one of the World’s Most Innovative Companies of 2022 by 
Fast Company...Trestle Biotherapeutics announced the formation of its Advisory 
Board, which includes Wyss Core Faculty member, Jennifer Lewis, Ph.D., and Wyss 
Visiting Scholar, Ryuji Morizane, M.D., Ph.D...Limax Biosciences presented at the 
MedTech Innovator Central Pitch Event...Nucleate announced the creation of the 
Nucleate Dojo, a global community of undergraduate students interested in the life 
science...Verve Therapeutics received its first composition of matter patent...Former 
Wyss Community member, Akhilesh Gaharwar, Ph.D., was elected a Fellow of the 
American Institute for Medical and Biological Engineering... Rhinostics Inc. announced 
a partnership with Nexus Medical Labs...Former Wyss Community member, Maier 
Avendano’s, Ph.D., Invaio Sciences was named one of the Top 15 Biological Input 
Deals of 2021 by AgFunderNews...Wyss Lumineer, Nicole Black, Ph.D., was featured as 
a STEM Role Model by the National Inventors Hall of Fame...NuProbe, Inc. sponsored 
the 2022 Molecular Precision Medicine Tri-Conference...MetalMark Innovations raised 
$3.25M in Seed funding...Trestle Biotherapeutics announced a license agreement 
with Kumamoto University...Rhinostics, Inc. was named an Edison Award Finalist… 
Validere Technologies Inc. raised $43M in Series B funding...Former Wyss Community 
member, C. Wyatt Shields IV, Ph.D., was announced as a 2022 Office of Naval 
Research Young Investigator Program Award winner...GRO Biosciences CEO, Dan 
Mandell, Ph.D., presented at the Biotechnology Innovation Organization’s 2022 BIO 
CEO & Investor Conference... Wyss Lumineer, Alexis Rovner, Ph.D. participated in 
Cellino’s panel on “Hitting Escape Velocity: Mastering the Art of the Series A”... 
Rejuvenate Bio’s, Daniel Oliver, Ph.D., participated in “The Future of Drug Discovery 
and Diagnostics” panel at the 2022 Life Sciences MoForum...Pristine Surgical 
secured $15M in Series D funding.
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