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A Helpful 
Hormone
Betatrophin increases 
the production of beta 
cells, the body’s insulin 
factories.
insulin injections  are a daily routine for 
many people with type 2 diabetes. The tide 
may be turning for them, however: HHMI 
Investigator Douglas Melton has found a 
hormone that dramatically increases the 
body’s store of insulin-producing beta cells in 
the pancreas.

For more than 10 years, Melton has focused 
on turning stem cells into beta cells as a 
potential treatment for diabetes. With more 
of these insulin producers in their bodies, 
diabetics may be able to forgo the insulin 
injections that help regulate blood sugar 
levels. When Melton heard about a synthetic 
molecule called S961 that inhibits insulin 

The expression of betatrophin (red) in the mouse 
liver increases cell division in pancreatic beta cells.  

action, he wondered if mice given the molecule 
would compensate by producing more insulin, 
or even additional beta cells. 

Peng Yi, a postdoctoral fellow in Melton’s 
Harvard University laboratory, injected mice 
with S961, and to his delight, the rodents started 
making more beta cells. But, as the researchers 
reported May 9, 2013, in Cell, when they tried 
adding S961 to beta cells in a dish, it had no 
effect, suggesting that it acts indirectly on beta 
cells. The missing link, they discovered, was a 
hormone the investigators named betatrophin.

When the researchers turned on the 
betatrophin gene in the livers of mice, the 
number of beta cells in the animals’ pancreases 
tripled within 10 days and their blood sugar 
returned to normal levels. “It boosts beta cell 
replication more than anything anyone has ever 
observed,” says Melton. “It does it fast, and it 
does it specifi cally. The only cells in the body that 

divide [as a result of betatrophin activation] are the 
beta cells.” This makes betatrophin a promising 
potential therapy for people with type 2 diabetes. 

Melton’s group is now working to fi nd 
betatrophin’s receptor to fi gure out how it 
works. He also has partnered with companies 
Evotec and Janssen Pharmaceuticals to bring 
betatrophin to the clinic. “We’re counting 
on our partners to make [the hormone] in 
large amounts for testing in animals and then 
humans,”  Melton says, adding that these fi rst 
steps will take at least a year. – Nicole Kresge

Listen to Douglas Melton discuss 
the work behind this discovery at 

www.hhmi.org/bulletin/fall-2013. 
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a technique for viewing fl ash-frozen 
samples through a microscope—
Nogales and her colleagues made 
the electron microscopy equivalent 
of a stop-motion movie. They fi rst 
captured an image of the complex’s 
core on a strand of DNA. Then they 
added the remaining factors one by 
one, taking pictures of the growing 
complex after each addition. The 
resulting short fi lm, described in 
a paper published March 28, 2013, 
in Nature, reveals just how the 
transcription factors work together.

According to Nogales, this is 
only the beginning. “If we want to 
get at what is different between one 
gene and another, we have to start 
building up even larger complexes,” 
she says. The next step is to add in the 
factors that allow the transcription 
machinery to recognize genes in a 
regulated fashion. 

WITH TIME COMES 
DIVERSITY
The nervous system is 
incredibly complex, 
consisting of hundreds of 

different types of neurons. So how 
does a neural stem cell know what 
kind of neuron to produce during 
embryonic development? Location 
plays a role—stem cells in different 
areas of the brain make different 
types of neurons. And now HHMI 
Investigator Chris Q. Doe and his 
doctoral student Omer Bayraktar 
have shown that timing is important 
too: as stem cells age, they produce 
different types of neurons.

Bayraktar and Doe studied a 
newly discovered Drosophila brain 
stem cell—the type II neuroblast—that 
generates a series of stem cells called 
intermediate neural progenitors 
(INPs). Each neuroblast makes about 
50 INPs, and each INP makes about 10 
neurons. The researchers discovered 
that both neuroblasts and INPs 
produce different transcription 
factors over time, and in INPs this 
leads to the production of different 

neurons. Neuroblasts are 
known to change over time, 

says Doe, but having INPs 
also change over time 
vastly expands the number 

of different neurons in the brain.
The results, published June 27, 

2013, in Nature, help explain how a 
few stem cells can generate the huge 
diversity of neurons within the fl y 
brain. Because humans have similar 
neural stem cells and INPs, explains 
Doe, this knowledge may help guide 
the development of stem-cell-based 
therapies for replacing damaged 
nervous system tissue.

ANOTHER ROLE FOR 
VITAMIN D?
Vitamin D is benefi cial in many ways. 
It helps build strong bones, heals 
skin, aids in calcium absorption, and 
boosts the immune system. And now, 
thanks to research from Ronald M. 
Evans, an HHMI investigator at the 
Salk Institute for Biological Studies, 
it may decrease liver fi brosis as well.

When the liver is damaged, so-
called hepatic stellate cells spring 
into action and start producing 
connective tissue known as collagen 
to stop the damage and heal the 
injury. However, excessive wound 
healing caused by chronic infections 

or alcoholism commonly leads to 
fi brosis—too much accumulated 
collagen—and can result in cirrhosis  
or liver cancer. Currently, there 
are no drugs that effectively reverse 
the damage.

Evans and his colleagues noticed 
that stellate cells contain high 
levels of vitamin D receptors and 
wondered if these proteins played 
a role in liver fi brosis. When they 
gave mice a synthetic version of 
vitamin D called calcipotriol, stellate 
cells stayed dormant and collagen 
production was blocked. On the 
other hand, as they reported April 25, 
2013, in Cell, mice lacking the vitamin 
D receptor gene spontaneously 
developed liver fi brosis.

Because the same biological 
mechanisms are at work in 
humans, these fi ndings could lead 
to new treatments for patients 
with liver disease. Since the Food 
and Drug Administration has 
already approved calcipotriol for 
the treatment of psoriasis, the 
researchers hope to move quickly to 
test it in clinical trials. 


