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A t y p e  o f  d r u g 
developed for treating 
cancer holds promise 
as a new treatment 
for neurodegenerative 
d i s e a s e s  s u c h  a s 
Alzheimer’s, according 
to a recent study by 
researchers at Penn State, 
Stanford University and 
an international team of 
collaborators.
T h e  r e s e a r c h e r s 

d i s cove r ed tha t  by 
blocking a specific enzyme 
called indoleamine-2,3-
dioxygenase 1, or IDO1 
for short, they could 
rescue memory and 
brain function in models 
that mimic Alzheimer’s 
disease. 
The findings suggest 

that IDO1 inhibitors 
currently being developed 
as a treatment for many 
types of cancer, including 
melanoma, leukemia 
and b r e a s t  c an c e r , 
could be repurposed to 
treat the early stages 
of neurodegenerative 
diseases - a first for 
the chronic conditions 
that lack preventative 
treatments.
“We’re showing that 

there is high potential for 
IDO1 inhibitors, which 
are already within the 
repertoire of drugs being 
developed for cancer 
treatments, to target and 
treat Alzheimer’s,” said 
Melanie McReynolds, the 
Dorothy Foehr Huck and J. 
Lloyd Huck Early Career 
Chair in Biochemistry 

Cancer drug helps treat Alzheimer’s: Study

Synthetic immunology, an 
innovative field of research which 
could lead to fundamentally new 
approaches and methods in the 
treatment of infectious diseases 
and cancer, is the topic of 
a recently published article. 
Herein, Heidelberg researchers 
Prof. Dr Kerstin Göpfrich, 
Prof. Dr Michael Platten, Prof. 
Dr Friedrich Frischknecht, and 
Prof. Dr Oliver T. Fackler 
describe a so-called bottom-up 
approach that uses the toolbox 
of nanotechnology and synthetic 
biology to construct systems 
from molecular building blocks 
and specifically equip them with 
immune functions. The experts in the fields 
of synthetic biology, neuroimmunology, 
parasitology, and virology conduct research 
at Heidelberg University, the Heidelberg 
and Mannheim University Hospitals, the 
German Cancer Research Centre, and the 
Max Planck Institute for Medical Research.
In the new bottom-up approach in synthetic 
immunology, complex immune functions are 
no longer created by modifying existing 
cells or molecules, but rather originate from 
molecular building blocks like nanoscale 
components or artificial cells assembled into 

complex systems. The process is based on 
technologies and techniques from synthetic 
biology such as the design of proteins and 
peptides, polymer synthesis as well as DNA/
RNA modification and DNA/RNA origami 
-- the three-dimensional “folds” of DNA 
or RNA strands - to produce functional 
nanostructures.
As the authors discuss in their article 

in the Perspectives section of Nature 
Nanotechnology, the new bottom-up approach 
in synthetic immunology is expected to 
allow for unparalleled precision and control 
in shaping immune functions.

By manufactur ing immune 
components from the ground up, 
immune responses can be custom-
engineered with great specificity 
and efficiency.
This opens up groundbreaking 

approaches in the development 
of new therapies and vaccines 
that circumvent the constraints of 
traditional approaches, like unwanted 
side effects or time-limited efficacy.
The Heidelberg researchers believe 

that the bottom-up approach not 
only promises improved therapeutic 
approaches and methods but can 
also push the future boundaries of 
what is possible in the treatment of 

complex illnesses.
The further development of this research 

field could lead to the development of 
completely synthetic immune effectors that, 
according to the vision, could then prevent 
and treat diseases.
“We are facing a turning point in the 

treatment and prevention of infectious 
diseases and cancer. The synergies between 
synthetic biology and immunology open up 
a number of possibilities that could one day 
create a completely new basis for how we 
deal with disease,” states Prof. Göpfrich.

Synthetic immunology:
 New approach to prevention The elimination of 

damaged cell components 
is essent ia l for the 
maintenance of the body’s 
tissues and organs. An 
international research team 
led by the University of 
Bonn has made significant 
findings on mechanisms 
for the clearing of cellular 
wastes, showing that 
strength training activates 
such mechanisms. The 
findings could form the 
basis for new therapies 
for heart failure and nerve 
diseases, and even afford 
benefits for manned space 
missions.
Muscles and nerves 

are long-lasting, high-
performance organs whose 
cellular components are 
subject to constant wear 
and tear. The protein BAG3 
plays a critical role in the 
elimination of damaged 
components, identifying 
these and ensuring that 
they are enclosed by 
cellular membranes to 
form an “autophagosome” 
Autophagosomes are like 
a garbage bag in which 

cellular waste is collected 
for later shredding and 
recycling. 
The research team led 

by Professor Jörg Höhfeld 
of the University of Bonn 
Institute of Cell Biology 
has shown that strength 
training activates BAG3 
in the muscles. This has 
important ramifications 
for cellular waste disposal 
because BAG3 has to be 
activated to efficiently 
b i n d d amag ed c e l l 
components and promote 
membrane envelopment. 
An active elimination 
or clearing system is 
essential for the long-term 
preservation of muscle 
tissues. “Impairment of the 
BAG3 system does indeed 
cause swiftly progressing 
muscle weakness in 
children as well as heart 
failure - one of the most 
common causes of death 
in industrialised Western 
n a t i o n s ,”  P r o f e s s o r 
Höhfeld explains. 
T h e  s t u d y  w a s 

conducted with significant 
involvement by sports 

physiologists of German 
Sport University Cologne 
and the University of 
Hildesheim. Professor 
Sebastian Gehlert of 
Hildesheim emphasizes 
how important the findings 
are: “We now know what 
intensity level of strength 
training it takes to activate 
the BAG3 system, so we 
can optimize training 
programs for top athletes 
and help physical therapy 
patients build muscle 
better.” Professor Gehlert 
also makes use of these 
f ind ings to suppor t 
members of the German 
Olympic team.
The BAG3 system is 

not only active in the 
muscles. Mutations in 
BAG3 can lead to a 
nerve disease known 
as Charcot-Marie-Tooth 
syndrome (named after 
the discovering scientist). 
The disease cause nerve 
fibers in the arms and 
legs to die off, leaving 
the individual unable to 
move his or her hands 
or feet. 

Strength training activates 
cellular waste disposal

Dr Spoorthi Arun, 
I n t e rna l  Med i c i n e , 
Promed Hospital
Augu s t  ma r k s  an 

important period for 
public health as it is 
recognized as National 
Immunization Awareness 
Month (NIAM). This 
annual observance plays a 
critical role in highlighting 
the s ign i f i c ance o f 
vaccination and promoting 
vaccine awareness across 
all age groups. With the 
goal of educating the 
public on the importance 
of immunization, NIAM 
aims to ensure that 
everyone understands the 
benefits and necessity of 
keeping up with their 
vaccinations.  
W h y  N a t i o n a l 

Immunization Awareness 
Month Matters  
National Immunization 

Aw a r e n e s s  M o n t h 
is celebrated to draw 
attention to the crucial 
role that vaccines play in 
safeguarding individual 
and community health. 
Vaccines are one of 
the most effective tools 
available to prevent 
a variety of serious 
and potentially deadly 

diseases. By promoting 
vaccine awareness, NIAM 
encourages people to 
stay up-to-date with their 
immunization schedules 
and to understand the 
broader impact of vaccines 
on public health.  
The observance of 

NIAM is essential for 
several reasons:  
Prevention of Disease 

Outbreaks: Vaccinations 
protect against infectious 
diseases that can lead 
to outbreaks if lef t 
unchecked. By ensuring 
high vaccination rates 
within communities, we 
can prevent the spread 
of diseases and protect 
vulnerable populations.  
Protection Across the 

Lifespan: Immunization is 
not limited to childhood. 
Adults also need vaccines 
to maintain their health 
and prevent diseases such 
as influenza, pneumonia, 
and shingles. NIAM 
highlights the need for 
ongoing vacc ina t ion 
throughout life.  
B u i l d i n g  H e r d 

Immunity: When a large 
portion of the community 
is vaccinated, it creates 
herd immunity, which 

Vital role of vaccination in 
preventing diseases

protects those who cannot 
be vaccinated, such as 
individuals with certain 
medical conditions or 
allergies. NIAM helps 
reinforce the importance 
o f  v a c c i n a t i o n  f o r 
achieving this collective 
protection.  
C o m b a t i n g 

Misinformation: In the 
era of misinformation, it’s 
vital to provide accurate 
and reliable information 
about vaccines. NIAM 
serves as a platform to 
dispel myths and provide 
evidence-based facts about 
the safety and efficacy of 
vaccines.  
The Importance of 

Immunization  
The importance of 

immunization cannot be 
overstated. Vaccines save 
millions of lives each year 
by preventing diseases 
that can lead to severe 
health complications, 
hospi tal izat ions, and 
even death. Here’s why 
immunization is crucial:  
 Disease Prevention: 

Vaccines protect against 
numerous infec t ious 
d i s e a s e s ,  i n c l u d i n g 
measles, polio, hepatitis, 
and HPV. By receiving 

vaccines, individuals 
protect themselves from 
t h e s e  d i s e a s e s  and 
contribute to the overall 
health of their community.  
 Reduction in Healthcare 

Costs: Preventing diseases 
through vaccination helps 
reduce healthcare costs 
associated with treating 
illnesses, managing long-
term health complications, 
and handling disease 
outbreaks.  
 Improved Quality of 

Life: Immunization helps 
maintain a good quality of 
life by preventing diseases 
that can lead to chronic 
health issues, disabilities, 
and diminished l i fe 
quality.  
 Eradication of Diseases: 

Vaccination programs 
have been instrumental 
in eradicating diseases 
such as smallpox and 
significantly reducing the 
incidence of others, such 
as polio and measles.  
Key Vaccines for All 

Ages  
Vaccination is crucial at 

every stage of life. During 
National Immunization 
Awareness Month, it’s 
important to review 
recommended vaccines 
for different age groups:  
 Infants and Children: 

Vaccines are critical for 
infants and children to 
protect against diseases 
like measles, mumps, 
rubella, whooping cough, 
and diphtheria. The early 
years of life are when 
children receive a series 
of vaccines to build 
immunity.  
 Adolescents: Teenagers 

benefit from vaccines 
such as the HPV vaccine, 
which helps prevent 
certain cancers, and 
the Tdap booster for 
protection against tetanus, 
diphtheria, and pertussis.  
 A d u l t s :  A d u l t s 

ne ed vac c i n e s t oo , 
inc lud ing those fo r 
influenza, shingles, and 
pneumococcal disease. It’s 
also important for adults 
to keep up with booster 
shots and catch up on 
any missed childhood 
vaccines.  
 Older Adults: As people 

age, their immune systems 
may weaken, making 
vaccines even more 
important. Vaccines for 
influenza, pneumococcal 
disease, and shingles are 
particularly important for 
older adults to prevent 
serious illnesses.  

and Molecular Biology at 
Penn State and co-author 
on the paper. 
“In the broader context 

of aging, neurological 
decline is one of the 
biggest co-factors of 
being unable to age 
healthier. The benefits 
of understanding and 
treating metabolic decline 
in neurological disorders 
will impact not just those 
who are diagnosed, but 
our families, our society, 
our entire economy.”
Alzheimer’s disease 

is the most common 
type of dementia, an 
umbrella term that refers 
to all age-associated 
n e u r o d e g e n e r a t i v e 
disorders, McReynolds 
explained. In 2023, as 
many as 6.7 million 
Americans were living 
with Alzheimer’s disease, 
according to the Centers 
for Disease Contro l 
and Prevention, and its 
prevalence is expected to 
triple by 2060.
“ I n h i b i t i n g  t h i s 

enzyme, particularly with 
compounds that have been 
previously investigated in 
human clinical trials for 
cancer, could be a big 

step forward in finding 
ways to protect our 
brains from the damage 
caused by aging and 
neurodegeneration,” said 
Katrin Andreasson, the 
Edward F. and Irene Pimley 
Professor of Neurology 
and Neurological Sciences 
at the Stanford University 
School of Medic ine 
and the study’s senior 
 author.
Alzheimer’s disease 

affects the parts of the 
brain that control thought, 
memory and language, 
the result of progressive 
and irreversible loss 
of synapses and neural 
circuitry. 


