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A tribute to Beth Levine (1960–2020)

Beth C. Levine, MD, professor of internal 
medicine and microbiology at UT South-
western and investigator at the Howard 
Hughes Medical Institute, passed away on 
June 15, 2020, of metastatic breast cancer 
(Figure 1). She is survived by her husband, 
Dr. Milton Packer, a cardiologist and expert 
in heart failure, and her children, Rachel 
and Benjamin. Beth was renowned for her 
seminal work in autophagy, a pathway of 
intracellular macromolecule recycling that 
is conserved throughout eukaryotic organ-
isms. In addition to cloning the first molec-
ular component of this pathway in mam-
mals, Beth demonstrated autophagy’s role 
in processes from immunity to tumor sup-
pression to aging, thereby placing it square-
ly within the realm of physiology. She was 
known for her incisive intellect, demand 
for scientific rigor, and commitment to 
mentoring. Beth’s leadership in both clin-
ical medicine and research made her a 
paragon of the physician-scientist during a 
time when it has become less common to 
cultivate personal excellence in both areas 
simultaneously. She was a member of the 
American Society for Clinical Investigation 
from 2000 and won its top honor, the Stan-
ley J. Korsmeyer Award, in 2014.

Beth spent most of her life in the 
mid-Atlantic and northeastern United 
States. She was born in Newark, New 
Jersey, majored in French at Brown Uni-
versity, and earned her MD from Cor-
nell University Medical College in 1986. 
Beth was an internal medicine resident 
at the Mount Sinai Hospital in New York 
and a fellow in infectious diseases at The 
Johns Hopkins Hospital. She began her 
independent career at Columbia Univer-
sity College of Physicians and Surgeons, 
where she rose to the rank of associate 
professor of medicine. In 2004, Beth was 
recruited to UT Southwestern as the Jay P. 
Sanford Professor in Infectious Diseases. 
She served as chief of infectious diseases 
until 2011, when she became the founding 
director of UT Southwestern’s Center for 
Autophagy Research, which Beth built to 

include seven faculty members and 23 sci-
entists by 2020.

Beth’s landmark work in autophagy 
arose from an exploration into the mecha-
nisms by which cells respond to viral infec-
tion, starting with her work in Marie Hard-
wick’s lab at Johns Hopkins. Beth showed 
that infection with Sindbis virus induced 
apoptosis in cultured cells and brains 
of neonatal mice and that this response 
could be overcome by expressing the anti-
apoptotic protein Bcl2 (1, 2). Later in her 
own lab, in an effort to better understand 
Bcl2-dependent neuroprotection, Beth 
used a yeast two-hybrid screen to identify 
Bcl2-interacting proteins. The screen pro-
duced just a single colony from one million 
transformants, but that clone launched a 
new direction of research for the Levine 
lab and the autophagy field. It contained 
the sequence of an unknown gene, now 
termed beclin-1 (BECN1), which encodes 
a coiled-coil protein widely expressed 
in mammalian tissues (3). Two critical 
insights about BECN1 quickly followed 

from the lab: first, that one allele of BECN1 
is frequently deleted in some human 
cancers (4); and second, that BECN1 (by 
then recognized as being homologous to 
the yeast autophagy gene Apg6) induces 
autophagy and suppresses tumor forma-
tion in MCF7 human breast cancer cells 
(5). These findings not only described the 
first autophagy gene in mammals; they 
also established the first compelling link 
between autophagy and a human disease.

Prior to these discoveries, most auto-
phagy research focused on yeast, in which 
Yoshinori Ohsumi, Daniel Klionsky, and 
others had defined the molecular com-
ponents of the pathway and its role in 
nutrient stress responses, as explained by 
Levine and Klionsky in their commentary 
on Ohsumi’s 2016 Nobel Prize in Phys-
iology or Medicine (6). In this context, 
Beth’s discoveries were pioneering in the 
truest sense of the word: they helped bring 
autophagy research into the new territory 
of mammalian physiology and disease. 
In addition to her original findings about 
Beclin-1’s importance in tumor suppres-
sion and innate immunity against viral 
infections, Beth and her lab described 
many other contexts in which autopha-
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Figure 1. Beth C. Levine, MD. Image credit, Trevor Paulhus.
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appeal of helping individual patients. Her 
focus shifted to research when it became 
apparent that life as a scientist would allow 
her to solve the larger puzzles that produce 
genuine insights and long-term impact on 
disease. “I think what was most critical 
to my success was my willingness to fol-
low my scientific intuition and curiosity 
and pursue questions that I thought were 
important,” she said. What Beth found 
interesting and important over her career 
as an investigator left an indelible impact 
on the field of autophagy and on the count-
less scientists she inspired.
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precision. Beth’s meticulous and disci-
plined nature extended to all areas of her 
professional life. In large international 
symposia and local committee meetings 
alike, she asked tough, incisive questions 
borne from curiosity and the desire to get 
to the bottom of the issue at hand.

Beth’s colleagues and team saw her 
as someone with high standards, tough to 
impress, but who cared deeply about her 
people and advocated for them, trainees 
and staff alike. She was determined to 
make important discoveries, but neverthe-
less, her lab knew her as a patient and gen-
erous mentor with unwavering ethics. She 
went out of her way to help young investi-
gators, even from outside her home insti-
tution, and she tried to connect research-
ers with common interests. Beth spent a 
great deal of time teaching trainees how to 
communicate their science, helping them 
identify and emphasize the most import-
ant aspects of their discoveries. She was a 
fantastic writing coach, working with her 
trainees throughout the process of pre-
paring grants and manuscripts, not sim-
ply editing their drafts, but explaining the 
rationale behind each edit. Beth also loved 
to celebrate. New papers were recognized 
with a cake customized to reproduce a key 
piece of data in the icing. The entire group 
— the lab, clinical division, and Center for 
Autophagy Research — gathered at Beth 
and Milton’s house for parties in the sum-
mer and winter, complete with a karaoke 
machine and lots of singing.

Beth was a particularly dedicated 
champion for physician-scientists and 
sought to inspire in them the same “joy 
of scientific curiosity and discovery,” as 
she called it, that fueled her own career. 
She saw the value in bringing a clinically 
grounded perspective to bear on funda-
mental questions and tried to find people 
who could do this. Beth sought out budding 
scientists from the ranks of medical fellows 
at UT Southwestern and did as much as she 
could to cultivate their talent. In her inter-
view in JCI after winning the 2014 Kors-
meyer Award (7), Beth connected her deci-
sion to train in medicine to the humanistic 

gy supports tissue function and homeo-
stasis. These included embryogenesis, 
mitigation of age-related neurodegener-
ation, and the metabolic benefits of exer-
cise, demonstrating again and again the 
health-promoting aspects of autophagy. 
Beth’s work also suggested that manipu-
lating autophagy in humans might pro-
duce therapeutic benefits in neurological 
and other diseases, an idea she pursued 
in part by cofounding the pharmaceutical 
company Casma Therapeutics.

Beth thought it was important to stim-
ulate crosstalk among autophagy research-
ers and worked to make this happen, chair-
ing the first Gordon Research Conference 
on Autophagy in Stress, Development and 
Disease in 2003 and serving as an orga-
nizer for the first Keystone Symposium on 
Autophagy in Health and Disease in 2007. 
In addition to demonstrating the rising pro-
file of the field, these conferences had an 
amplifying effect on autophagy research, 
achieved by bringing together investiga-
tors from around the globe working in 
different organisms and on different prob-
lems related to cellular stress and disease. 
Beth was a catalytic factor in these inter-
actions. She was exceptionally talented in 
crossdisciplinary science, capitalizing on 
observations from one field to understand 
processes in another. This skill helped her 
understand how defects in the molecular 
components of autophagy resulted in such 
complex phenotypes in mammals.

Beth became a Howard Hughes 
Medical Institute investigator in 2008 
and won the Edith and Peter O’Donnell 
Award from The Academy of Medicine, 
Engineering & Science of Texas the same 
year. She was elected to the Association 
of American Physicians in 2005 and the 
National Academy of Sciences in 2013. 
None of these accolades surprised those 
who knew Beth and followed her sci-
ence. Beth was an exceptionally creative 
and courageous experimentalist with an 
uncompromising demand for rigor. Her 
lab’s publications were mandatory read-
ing in the autophagy field, and her lec-
tures were famous for their clarity and 
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