
IGB Seminar - DEI
Bystanding and Upstanding
February 15, 2022, 12:00 p.m.
Join via Zoom

C.K. Gunsalus, PhD
Director of the National Center for 
Principled Leadership & Research 
Ethics (NCPRE), Professor Emerita of 
Business, and Research Professor at 
the Coordinated Science Laboratory in 
the College of Engineering, University 
of Illinois Urbana-Champaign

IGB Lunchbox Series
We are what we eat? Thinking about 
identity, belonging, and exclusion 
through food
February 16, 2022, 12:00 p.m.
Join via Zoom

Merin Oleschuk
Assistant Professor, Human Develop-
ment and Family Studies, University of 
Illinois Urbana-Champaign

Lunch with the Core
Creating Art of Science
February 23, 2022, 12:00 p.m.
Join via Zoom

Julia Pollack,  
Creative Program Manager
Carl R. Woese Institute for  
Genomic Biology, University of  
Illinois Urbana-Champaign

To go lunches will be provided.
IGB News

Share your news with the IGB. Send 
ideas on stories, articles, and features to 
nvasi@illinois.edu.
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This high-resolution micro-computed 
tomography image illustrates tubular 
canals with intersecting bridges in three 
dimensions in an equine hoof wall. 
These intricate porous sub-structures, 
micrometers in cross-section, were 
imaged using an X5000 NSI High-Res-
olution Micro-CT and rendered in Imaris 
at the IGB’s Core Facilities, authored by 
Chadha Charul and Leonardo Vazquez.
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$4.8M for ALS gene therapy
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will be directly applicable to many other genetic 
diseases, particularly those affecting the central 
nervous system” said Perez-Pinera, a professor of 
bioengineering at Illinois.

The work will be supported by the NINDS Coop-
erative Research to Enable and Advance Transla-
tional Enterprises for Biotechnology Products and 
Biologics (CREATE Bio) program (NS122102-
01A1), which is dedicated to helping translate to 
the clinic biotechnology- and biologic-based thera-
pies that have demonstrated significant promise in 
initial proof-of-concept studies.   

Written by Huan Song. Photo by Evan Ko.

The NIH National Institute of Neurological Dis-
orders and Stroke (NINDS) awarded University 
of Illinois bioengineering professors Thomas Gaj 
(BSD) and Pablo Perez-Pinera (ACPP) a five-year, 
approximately $4.8 million translational research 
grant to develop an optimized gene therapy for 
amyotrophic lateral sclerosis (ALS), a severely 
debilitating and fatal neurological disorder.

ALS, which is diagnosed in 5,000 new patients 
each year, is characterized by progressive weaken-
ing of muscles due to the loss of motor neurons in 
the brain and spinal cord which eventually leads to 
paralysis and death. Mutations in the protein super-
oxide dismutase 1 (SOD1) are frequently found 
in inherited forms of the disease. Researchers 
currently believe that mutations in SOD1 render 
this protein toxic for neurons, triggering the devel-
opment of the disease and its progression.

To this end, Gaj and Perez-Pinera have demonstrat-
ed that gene-editing technologies such as CRISPR 
can be used to lower the production of the toxic 
SOD1 protein. Most recently, the Illinois team 
established that CRISPR base editors, a technology 
capable of editing DNA in a potentially safer and 
more predictable way than traditional CRISPR 
platforms, could be delivered to the spinal cord to 
permanently inactivate the mutant SOD1 protein. 
These results were previously published in the 
journal Molecular Therapy. 

The new grant will allow the Illinois team to refine 
the safety and efficacy of CRISPR base-editing 
technology to target SOD1. “ALS is a devastating 
disorder with very few effective treatment options. 
Through this project, we hope to produce a safe 

and effective therapeutic that could meaningful-
ly impact the lives of patients afflicted with the 
disorder”, said Gaj, a professor of bioengineering 
at Illinois.

The work that will be performed by the Illinois 
team can also impact patients with other diseases. 
“This is a novel and powerful gene-therapy based 
genome-editing treatment approach with broad 
implications for neurotherapeutics and may po-
tentially be applicable to a range of diseases,” said 
Chris Boshoff, Ph.D., program director at NINDS.

“Like many other gene editing tools, CRISPR 
base-editors can be easily repurposed to modify 
different DNA sequences. Many of the technol-
ogies and protocols resulting from this research 

Bioengineering professors
receive $4.8M to develop gene therapy for ALS 

FEATURE

The mission of National Institute 
for Neurological Disorders and 
Stroke is to seek fundamental 
knowledge about the brain and 
nervous system and to use that 
knowledge to reduce the burden of 
neurological disease.

Pictured above, from  

left, University of Illinois  

bioengineering professors  

Pablo Perez-Pinera  

and Thomas Gaj.
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and Photosynthesis Research Unit and co-author of 
the study.

A combination of remote sensing and publicly 
available datasets were used in the study, which 
was recently reported in the journal Environmental 
Research Letters. Fu and researchers focused on ur-
ban-rural gradients spanning 18 years in the conter-
minous United States, analyzing 75 urban-rural pairs 
that represented different sizes and climate zones.

“We looked at vegetation growth in non-drought 
and drought conditions and quantified the differ-
ence between the two, which is what we call the 
vegetation drought resistance,” said Fu. “If there is a 
smaller difference, that means it has a better ability 
to deal with the drought.”

After quantifying vegetation resistance values, the 
researchers saw stronger resistance to drought for 
vegetation in urban areas compared to vegetation in 
rural areas. Next, they examined the environmental 
drivers of the observed discrepancies in drought 
resistance of vegetation growth.

Using the partial correlation method, they were able 
to understand the environmental factors/drivers 
that affect vegetation growth, such as temperature 
and CO2 and O3 concentration. The team used 
statistical analysis and found that enhanced drought 
resistance of urban vegetation was attributed to in-
creased temperature and CO2 concentration, along 
with reduced O3 concentration.  

“We think temperature can enhance the growth in 
drought conditions because we see that vegetation 
has an extended growth season, and thus more time 
to accumulate biomass to deal with the drought,” 
said Fu. “For CO2, it’s the fertilization effect because 
the higher CO2 concentration in the cities leads to 
more vegetation growth and thus, a stronger ability 
to deal with the drought.”

RESEARCH

Globally, plants are reaping the benefits of elevated 
CO2 levels in the atmosphere by increasing photo-
synthesis rates, a phenomenon known as the CO2 
fertilization effect. However, those benefits might 
be offset by drier and warmer climates caused by 
global warming and extreme climate events. Using 
data collected from urban environments, researchers 
at Illinois have been able to study dueling effects of 
climate change factors on vegetation response to 
drought.

“We are trying to understand photosynthesis on a 
broader scale by looking at urban ecosystems,” said 
Peng Fu, postdoctoral researcher and member of 
the Realizing Increased Photosynthetic Efficiency 
(RIPE) project team who is lead author of the study. 
“Cities are a unique environment in that we can see 
elevated temperatures, air pollution and variation 
in these variables along cities and neighboring rural 
regions. We looked at whether we could leverage 
this unique environment to understand the impact 
of the different environmental factors on vegetation 
growth.”

Plant biologists at Illinois utilize facilities such as the 
free-air CO2 enrichment (FACE) facility to study 
the impact of different global change factors on veg-
etation growth. However, controlling environmental 
factors can be difficult and maintaining such facilities 
can be costly. For this study, Fu used his expertise 
in remote sensing to extend previous work done in 
FACE facilities and apply it to urban environments.

“Long-term remote sensing datasets can be used in 
combination with FACE experiments to better un-
derstand how atmospheric changes in combination 
with climate impact plant productivity,” said Lisa 
Ainsworth (CABBI/GEGC), the Research Leader 
of the US Department of Agriculture (USDA) 
Agricultural Research Service (ARS) Global Change 

“Air pollutants such as ozone can adversely affect 
vegetation growth and the variation in ozone con-
centration along the urban-rural regions can explain 
the stronger drought resistance of vegetation growth 
in cities”, said Carl Bernacchi (CABBI/GEGC), a 
USDA-ARS affiliated plant physiologist and co-au-
thor of this study.

Fu and his team will continue their urban physio-
logical approach and look specifically at the impact 
of individual factors on vegetation. These analyses 
will allow the researchers to make projections based 
on climate change scenarios, as cities are already 
experiencing heightened temperatures.

“For understanding global warming effects, I think 
we can leverage the city environment or the ‘natural 
laboratory’ idea,” said Fu. “If we can provide solu-
tions to dealing with the vulnerability of the urban 
environment to climate change, that will benefit the 
society as a whole and help the natural ecosystem in 
general.”

The USDA-ARS and NASA supported this research

RIPE, which is led by Illinois, is engineering crops 
to be more productive by improving photosynthesis, 
the natural process all plants use to convert sunlight 
into energy and yields. RIPE is supported by the 
Bill & Melinda Gates Foundation, Foundation for 
Food & Agriculture Research, and U.K. Foreign, 
Commonwealth & Development Office.

RIPE is led by the University of Illinois in partner-
ship with The Australian National University, Chi-
nese Academy of Sciences, Commonwealth Scientif-
ic and Industrial Research Organization, Lancaster 
University, Louisiana State University, University of 
California, Berkeley, University of Cambridge, Uni-
versity of Essex, and U.S. Department of Agriculture, 
Agricultural Research Service.   

Written by Alisa King-Klemperer. 

Stronger drought resistance of urban vegetation 
due to higher temperature, CO2 and reduced O3
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Supporting research on reproductive health  
through the Director’s Innovation Fund 

The Environmental Impact on  
Reproductive Health Theme (EIRH) 
strives to improve reproductive health 
by gaining fundamental knowledge in 
both normal variation in reproductive 
function and ferti l i ty disorders/diseas-
es and developing therapeutic tools 
through multi-disciplinary research 
collaborations across campus.

The Director’s Innovation Fund was initiated in 
2019 by Scott Fisher, an Illinois alumnus. He wanted 
to honor his late wife Bonita J. Fisher, who was 
diagnosed with multiple sclerosis—a neurological 
disease that affects millions of people, but has no 
known cures. The fund was initially used for projects 
in the Gene Networks in Neural & Developmental 
Plasticity (GNDP) and Regenerative Biology & 
Tissue Engineering (RBTE) themes to study neu-
rodegenerative disease models with an emphasis on 
Alzheimer’s disease.

Currently, the fund is being used by the Environ-
mental Impact on Reproductive Health (EIRH) 
theme, which focuses on improving reproductive 
health through fundamental studies on fertility 
disorders and developing therapeutic tools through 
multi-disciplinary research collaborations.

The theme also focuses on how exposure to envi-
ronmental chemicals, especially during pregnancy, 
can have long-lasting impacts on the health of the 
mother and child. Unfortunately, these chemicals are 
widely used in plastics and personal care products 
and can increase reproductive disorders in both men 
and women.

One of the current projects focuses on how ex-
tracellular vesicles, which are small sacs that carry 
proteins, lipids, and nucleic acids, act as mediators 
of intercellular communication in male and female 
reproductive tissues. Using a Spectradyne machine, 
which can measure the size and concentration of 
various extracellular vesicles, the researchers are 
trying to understand how environmental toxicants 
can impact their secretion.

“It’s a new field and for the past five years it is 
becoming apparent that when we treat cells with 
environmental chemicals, the release of vesicles 
and their cargo get altered and can modulate 
cellular function,” said Indrani Bagchi, a professor 
of comparative biosciences and co-theme leader of 
EIRH. “Similar work has been done in the context of 

Other contributors to the fund include Kim and 
Robert Benziger, who share IGB’s mission of giving 
back to the community through scientific achieve-
ment, and Dr. Denise Elser, who was impressed by 
the collaborative themes at the IGB, particularly 
EIRH.   

Written by Ananya Sen. 

cell-to-cell communication in cancer and we would 
like to apply the same methods to study the effect of 
environmental chemicals on reproductive tissues.”

Another project will use a Computer Automated 
Sperm Analyzer to detect small changes in sperm in 
response to environmental chemicals. “The quality 
and quantity of sperm is a sensitive predictor of 
infertility in males,” said Jodi Flaws (MME/EIRH), 
a professor of comparative biosciences and co-theme 
leader of EIRH. “The machine can detect sperm 
abnormalities and will work on multiple species, 
enabling us to examine humans, rodents, and pigs.”

Using these techniques, among many others, the 
theme will continue to explore the molecular path-
ways that are affected by environmental chemicals. 
The theme hopes to leverage the resources that are 
unique to Illinois, including genomics, epigenomics, 
and bioengineering tools, to address the unanswered 
questions in the field of reproductive health.

The theme also focuses on  

how exposure to environmental 

chemicals, especially during  

pregnancy, can have long-lasting 

impacts on the health of the  

mother and child. Unfortunately, 

these chemicals are widely  

used in plastics and personal  

care products and can  

increase reproductive disorders  

in both men and women.

The EIRH theme investigates the 
effects of numerous factors on the 
reproductive system, including:

Exposure to endocrine disruptors 
on ferti l i ty and/or premature  
reproductive senescence 

Genomic and epigenomic 
alterations in the hypothalamus, 
pituitary, ovary, testis, uterus, 
placenta, and embryo caused by 
environmental factors on long-term 
health of the progeny 

Environmental factors including 
endocrine disruptors and high fat 
diet on function of the placenta, 
pregnancy outcome, and diseases 
affecting women’s reproductive 
health 

Stress on ferti l i ty and pregnancy 
outcome

Endocrine disruptors on  
endometriosis, a chronic  
inflammatory gynecological  
disorder that aff l icts women
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AWARDS

SANGJIN KIM  
JASON RIDLON  
Sangjin Kim, Assistant Professor of Physics 
(BCXT) was appointed a 2022-23 Center 
for Advanced Study (CAS) Fellow and Jason 
Ridlon, Associate Professor of Animal Sciences 
(MME) was appointed a 2022-23 Center for 
Advanced Study (CAS) Associate.

EARTH BIOGENOME PROJECT 
FEATURE IN PNAS
The Earth BioGenome Project, launched in 
November 2018, is an ambitious undertaking 
with the goal of sequencing all the existing, 
named eukaryotes—about 2 million species 
of fungi, plants, and animals—in a 10-year 
timeframe. The project was highlighted in 
“The Earth BioGenome Project: The Launch 
of a Moonshot for Biology Special Feature” in 
the Proceedings of the National Academy of 
Sciences. It includes a collection of papers cov-
ering a range of issues such as international law, 
intellectual property, biosecurity and biosafety 
concerns, the rights of Indigenous Peoples and 
Local Communities, and animal welfare and 
data rights. Together, the articles describe the 
progress, major goals, and applications of the 
EBP.

EBP has three proposed phases. In Phase 1 the 
research groups aim to have a reference genome 
for one representative species of each family of 
eukaryotes (about 9,400 species) in three years. 
Phase 2 aims to sequence reference genomes for 
one representative species of each genus (about 
180,000 species) in the next three years. Finally, 
Phase 3 includes having reference genomes for 
the remaining 1.5-2 million known eukaryotic 
species.

In the past two years of the start-up phase, there 
have been 43 EBP-affiliated projects that have 
included high-quality samples from 21 coun-
tries across all continents except Antarctica. So 
far, they have sequenced 1,719 species and are 
well on their way to meet their Phase 1 goal. The 
project will also continue to expand the number 
of institutions and projects to biodiverse 
regions, including the Indian subcontinent, 
Southeast Asia, and South America.

Read the full article here. 

FEATURE

YONG-SU JIN
Yong-Su Jin, Professor of Food Microbiology 
(BSD/CABBI/MME) was named University 
Scholar in recognition of his excellence in 
teaching, scholarship and service. 

SCS SCIENCE  
IMAGE CHALLENGE
Congratulations to Yu-Heng Deng of the 
Kong Lab for being a main category finalist in 
the 2021 SCS Science Image Challenge with 
this amazing shot titled “Crash-Landing on 
Biofilms.”

“Crash-Landing on Biofilms - Biofilms are 
clusters composed of bacteria and extracellular 
polymeric substances (EPS) which protect 
bacteria from attack in surroundings. This 
image demonstrates a self-locomotive, anti-
microbial microtorpedo (SLAM) that utilizes 
antimicrobial solution as fuel to penetrate EPS 
and kill bacteria.”

See all the images here. 

IMAGE

AAAS FELLOWS
Chemistry professor Martin Burke (MMG); 
evolution, ecology, and behavior professor 
Mark Hauber (GNDP); plant biology profes-
sor Katy Heath (IGOH); bioengineering pro-
fessor Joseph Irudayaraj (CGD/EIRH/MME); 
anthropology professor Ripan Malhi (GNDP/
GSP/IGOH); and computer science professor 
Tandy Warnow (BCXT/IGOH) have been 
elected 2021 fellows of the American Associa-
tion for the Advancement of Science (AAAS). 

AAAS

NATIONAL HEART MONTH
In honor of National Heart Month, here is a 
sneak peek of an Art of Science piece depicting 
the aorta that pump blood. Seen here is a 
prototype 3D printed hydrogel heart model 
that will be used to check ventricle integrity. 
Sample provided by Joanne Vanessa Hwang.

ART OF SCIENCE

https://www.igb.illinois.edu/article/new-project-aims-sequence-all-known-eukaryotic-species
https://scs.illinois.edu/resources/computing/scs-science-image-challenge/2021-scs-science-image-challenge?fbclid=IwAR2KtE2L8I3YTsu4hYvMyUbx3JG8DT7AiJqRmW4RMX0u49SwWLoRQi5T5Wo
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