
F
or many endocrinologists, the path to fi nding a specialty 

is not a straight line. Th is fact rings especially true for 

Daniel Gorelick, PhD, an investigator at the University 

of Alabama at Birmingham. Prior to establishing his lab, which 

focuses on the infl uence of steroid hormones and environmental 

endocrine disruptors on development, he pursued his passion 

for music — completing a Bachelor of Arts at the University of 

Pennsylvania.

Fast forward to the present, and Gorelick is receiving the 2016 

Outstanding New Environmental Scientist award from the 

National Institutes of Health (NIH). His work with zebrafi sh is 

greatly expanding our knowledge of how hormones aff ect the 

development and function of the heart, brain, and other non-

reproductive tissues, while he continues to moonlight as a 

musician.

Endocrine News spoke to Gorelick about the high notes of his 

career so far and what’s next for him and his laboratory. 

Endocrine News: How did you transition from music to 
medicine? And how did you discover your specifi c specialty?

Gorelick: Growing up, I had many interests — including music, 
theater, and science. When I got to college, I wasn’t sure what I 
wanted to be, so I decided to focus on something I found fun: music. 

I did take some science courses, but the classes were generally 

large and dull — not nearly as engaging as my music classes. But I 
still loved science, and I managed to get a job during the summers 
working in a lab at the NIH. This is when I started gravitating 
toward biomedical research. 

When I graduated from college, I was fortunate to get a job as a 
lab tech in Russell Margolis’s lab at Johns Hopkins University. I 
also won a spot in the Baltimore Symphony Chorus. This was an 
amazing time — during the day, I was helping to identify genetic 
mutations that cause spinocerebellar ataxias, and, at night, I would 
perform with an incredible orchestra and chorus, led by world-
famous guest conductors. I was in heaven. And I realized that if I 
became a scientist, I could still fi nd musical fulfi llment. 

With Russ’s support, I started taking biochemistry and organic 
chemistry courses at night. I ultimately applied to grad school and 
here I am. In addition to my research, I sing with the Alabama 
Symphony Chorus.
 
EN: What projects are you most proud of and why?

Gorelick: We developed a genetically modifi ed zebrafi sh that 
allows scientists to visualize estrogen-responsive cells in a living 
embryo in real time. During my postdoctoral fellowship, we initially 
created these fi sh to investigate estrogen activity in the brain, 
but we wound up discovering a previously unappreciated site of 
estrogen activity in the heart. We also were unexpectedly able to 
use these fi sh as sentinels for environmental pollution. 
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Gorelick’s No. 1 collaborator 
is the zebrafi sh. His studies 
largely rely on this creature 
as the conduit to answers for 
the questions his lab seeks 
to answer. The rapid rate of 
organ development in zebrafi sh 
embryos — just fi ve days — and 
their transparent bodies allow 
Gorelick and his colleagues to 
quickly observe developmental 
infl uences, in addition to other 
unique qualities.

“For our projects, the zebrafi sh 
is ideal because the fi sh have no 
sex up until about 10 days old,” 
he explains. “They are neither 
male nor female and have the 
potential to develop into either, 
which means that we don’t need 
to control for variability in sex 
hormone levels.” 

If working with mice, for example, 
Gorelick would have to perform a 
gonadectomy to remove a large 
source of sex hormone production 
to make the sex hormone level 
similar in all experimental 
subjects. “Zebrafi sh embryos 
are a natural gonadectomy, or 
nature’s gonadectomy,” he says. 

FISHING for 
KNOWLEDGE 

These fi sh are, by far, the reagent that other scientists request most frequently from my lab, and 
we’re happy to share them.

I’m also proud of demonstrating that estradiol regulates heart rate via the G protein-coupled 
estrogen receptor. This was the fi rst fi nding my lab made, so really the fi rst discovery that was 
completely independent of anything I’d done as a postdoc. 

A grad student, Shannon Romano, made the initial observation by chance, but it went on to spawn 
numerous questions and follow-up projects. It also propelled my lab into studying the function 
of the G protein-coupled estrogen receptor, an estrogen receptor that mediates non-canonical 
estrogen signaling. We know relatively little about its function in vivo compared to the canonical 
nuclear estrogen receptors. This project has been the most diffi  cult to get funded, but I see the 
results as cutting edge, controversial, and potentially high impact. 

We’ve used CRISPR-Cas technology to generate sex hormone receptor mutant zebrafi sh. Some 
of these mutants are turning out to be very interesting and will likely supply research projects for 
years to come. 

EN: What kinds of cross-discipline collaborations occur in your work, and how do they 
infl uence your research? 

Gorelick: I like to think that our work, by defi nition, crosses disciplines. In one project, we 
are studying how estrogens infl uence the development and function of the heart. That makes us 
endocrinologists. And since we’re studying the development of the heart, we are developmental 
biologists and cardiovascular scientists, too. 

As part of this project, we’re doing a chemical screen to determine whether other estrogens, 
besides estradiol, exert similar eff ects on heart function and on estrogen receptors in the heart. 
This places us within pharmacology. The point is that we try to follow the science wherever it leads 
without worrying about labels.
 
EN:  Where do you see your research heading in the future?
 
Gorelick: Honestly, I have no idea. As a postdoc, if you told me I’d be studying estrogen 
signaling in the heart, I would have stared back in disbelief. As a new assistant professor, if you 
told me I’d be focusing on non-canonical estrogen signaling and the G protein-coupled estrogen 
receptor, I would have been surprised. 

So here’s my best guess: We’ll continue to focus on the G protein-coupled estrogen receptor 
(GPER) and maybe branch out into studying GPER function in other tissues like the brain. We will 
also develop genetically engineered zebrafi sh that report androgen receptor activity, glucocorticoid 
receptor activity, and so on. As was the case with estrogens, the glucocorticoids and androgens 
probably have functions in embryonic development that are waiting to be discovered. Additionally, 
we hope to become more involved in chemical screens using zebrafi sh to identify selective nuclear 
receptor modulators. 

EN: What advice do you have for researchers interested in your fi eld? 

Gorelick: Find a unique niche. This happened to me by accident when we started using the 
transgenic zebrafi sh that we developed to detect environmental endocrine disruptors. Also, make 
sure to network like crazy.

To learn more about Gorelick’s work, visit his lab’s website: gorelicklab.org.  
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