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tigator Rachel Green at the Johns Hopkins 

university School of Medicine has learned 

something new about how this interaction 

plays out. 

Based on some interesting bioinfor

matic predictions, Green and her colleagues 

studied the MID domain of Argonaute 

proteins from a variety of organisms and 

found that this domain exhibited some 

unusual behaviors. The researchers even

tually realized that the Argonaute proteins 

have two binding sites for RNA—one for 

the miRNA and the other for mRNA, the 

intermediate genetic molecule between a 

DNA sequence and a protein. 

The researchers revealed that commu

nication between the two binding sites is 

important in allowing the miRNA to stop 

the gene expression of the associated 

mRNA. The work is described in the Feb

ruary 2010 issue of Nature Structural & 
Molecular Biology. 

rAre eye disorder expLAined

A study involving 37 clinicians around the 

world has revealed the underlying genet

ics of a rare eye movement disorder. Led 

by HHMI investigator Elizabeth Engle at 

Children’s Hospital Boston, the research

ers analyzed the genes of 29 families and 

found that they all share a mutation in a 

gene called TUBB3. 

Engle has previously identified genes 

underlying other eye disorders, linking 

them to defects in the development of 

motor neurons connecting the eye muscles 

to the brain. In the latest study, she and 

her colleagues turned their attention to a 

disorder called congenital fibrosis of the 

extraocular muscles type 3 (CFEoM3). Chil

dren born with the disorder have droopy 

eyelids and are unable to move their eyes 

fully. In addition, some children show signs 

of social, behavioral, or intellectual impair

ment and, as indicated by brain MRI, have 

abnormal white matter development, and 

some later develop nerve degeneration in 

their arms or legs. 

With the help of collaborators across 

the united States, Europe, Turkey, Ven

ezuela, and Australia, Engle identified 29 

families with the disease and pinpointed 

the culprit mutations to one gene—TUBB3. 

Moreover, unrelated families with the 

same phenotype were found to have the 

identical mutation: a specific amino acid 

substitution in the TuBB3 protein.

To understand why the mutations lead 

to CFEoM3, the researchers engineered 

mice with the most common mutated ver

sion of TUBB3. They found that neurons 

did a poor job of projecting axons from the 

brainstem to the eye muscles and that their 

microtubules functioned abnormally. The 

findings, which appear in the January 8, 

2010, issue of Cell, could lead to improve

ments in genetic testing for affected 

families and, eventually, to treatments for 

the disorder. 

AnthrAx AttAcK

Before it takes over a cell, the anthrax toxin 

hovers on the cell’s surface, preparing for 

battle. HHMI scientists have now explained 

the delay and have discovered how the 

toxin gets inside. Led by HHMI international 

research scholar Gisou van der Goot, the 

team found that the toxin must assem

ble a sevenmolecule structure to make 

its attack. 

Van der Goot and her colleagues at 

the Global Health Institute of the École 

Polytechnique Fédérale de Lausanne in 

Switzerland revealed that the toxin assem

bles its seven parts after it attaches to 

one of two receptors on the cell’s outer 

membrane. This attachment activates an 

enzyme inside the cell, signaling to the cell 

that the receptor needs to be internalized. 

The receptor—and the attached anthrax 
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Lab-Grown Liver
NEW CELL CuLTuRE SYSTEM SoLVES PRoBLEM oF GRoWING LIVER CELLS.

To study the molecular underpinnings of a disease, scientists often 
rely on an animal model of the disease or cells grown in a Petri dish. 
But neither of these methods has shed much light on hepatitis C virus 
(HCV), which affects the liver. It’s exclusively a human disease, so 
animal models are limited. And liver cells don’t survive in typical cell 
cultures, confounding scientists who want to grow them in the lab.

Now, HHMI investigator Sangeeta Bhatia has designed a work-
around: a system that allows liver cells to thrive in the lab. Bhatia, a 
tissue engineer at the Massachusetts Institute of Technology, creates 
what she calls “micro-livers” by using computer engineering tools to 
dot microscopic patterns of liver cells on glass slides. 

“Cultured liver cells are very finicky,” says Bhatia. “They’re 
dependent on interactions with other liver cells, and interactions 
with stromal cells of the liver’s connective tissue.” The tools Bhatia 
developed allow scientists to create an organized environment that 
lets the cells flourish outside the body. 

To test whether HCV could fully infect these liver cultures, 
Bhatia’s lab collaborated with Charles Rice, an HCV expert at 
Rockefeller University. The team designed an assay in which cells 
infected with an HCV-like retrovirus were made to fluoresce green 
when the virus entered. Cells with actively replicating copies of 

the virus secreted a different light-
emitting protein. The researchers 
showed that liver cells grown in 
their micro-liver system could be 
infected with HCV for up to two 
weeks—enough time to poten-
tially screen drugs or test how the 
virus behaves inside the cells. The 
results appeared in the February 16, 
2010, issue of the Proceedings of the 
National Academy of Sciences. 

Bhatia’s technique for applying 
organization to liver cell cultures 
may work for studying other cell types outside the human body—
many stem cells, for example, rely on organized systems of multiple 
cell types to thrive. 

“People usually think about tissue engineering for delivering 
cell therapies to patients,” says Bhatia. “But there’s also a benefit to 
using tissue engineering to develop better in vitro models for drug 
discovery, ultimately impacting patients with better drugs, not just 
the delivery of living cells.” W – s A r A h  C . p.  W I L L I A M s

The complicated organization 
of the liver’s interior is tricky to 
reproduce in culture.
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