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Many a man believes the way to a woman’s heart is by wooing 
her with a song. Apparently, mice think so too. New research by 
HHMI investigator Erich Jarvis shows that a mouse can alter the 
pitch and sequence of its ultrasonic serenade to match those of 

its rivals, which may 
increase its chances of 
winning the affection of 
nearby females. 

In addition to the 
squeak s  we  wou ld 
recognize, a male mouse 
can belt out tunes too 
high-pitched for humans 
to hear. But by recording 
the sounds and lowering 
their pitch on playback, 
we can also appreciate 
the melodies. These 
songs, thought to be 
part of courtship, have 
long been considered 
innate  ra ther  than 
l e a r n e d .  H ow e v e r , 
researchers noticed that 

the vocalizations sound similar to those of songbirds, which can 
modify melodies on the basis of what they hear. “That led me 
to question whether or not mice have any type of vocal learning 
behavior,” says Jarvis.

Vocal learners such as humans and songbirds have a strong 
direct connection between their motor cortex, which manages 
fine motor control, and the part of their brainstem that tells the 
larynx how to move. Jarvis and his graduate student Gustavo 
Arriaga discovered that mice do too. “It’s not exactly what we see 
in humans,” says Jarvis, whose lab is at Duke University Medical 
Center. “In mice there are a few connections, but in songbirds and 
humans there are a lot.” 

The researchers also found that when two male mice are 
placed in a cage with a female, the smaller, presumably less 
dominant, male shifts the pitch of his song to match that of  
the other male. Their findings, published October 10, 2012, in 
PLoS ONE, contradict a long-held assumption that mice are not 
vocal learners. 

“We think that mice are vocal learners but to a limited 
degree,” says Jarvis. “This is not an all-or-none type of behavior. 
We propose it is a continuous spectrum of traits.” Mice fall 
somewhere in the middle. Next, Jarvis plans to figure out whether 
other animals, such as nonhuman primates, have overlooked 
learned vocalizations.    – N I C O L E  K R E S G E 
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GETTING TO THE ROOT OF THINGS

Flowers and seeds are a plant’s most vis-

ible assets, but the real action happens 

below the earth’s surface. A vast world of 

microbes in the soil do everything from 

providing nutrients to helping plants sur-

vive extreme drought. In the first large-

scale analysis of this microbial microcosm, 

scientists led by HHMI Gordon and Betty 

Moore Foundation investigator Jeff Dangl 

looked at hundreds of types of bacteria 

that mingle with the roots of the mustard 

plant Arabidopsis thaliana.
To catalog the diversity of the root bac-

teria, Dangl and his team at the University 

of North Carolina at Chapel Hill, in collabo-

ration with the Department of Energy’s 

Joint Genome Institute, planted more than 

600 microbe-free seedlings in local soil 

samples. As the plants grew, the research-

ers analyzed the bacterial content of the 

roots and surrounding soil. 

The resulting microbiome, published 

August 2, 2012, in Nature, showed that 

the soil close to the roots contains only 

a subset of all soil bacteria. Within the 

roots, even fewer types of bacteria settle 

in. This finding suggests that something 

is selecting which bacteria associate with 

the roots. “We don’t know if it’s the host’s 

ability to attract the bug or the bug’s 

ability to inhabit the niche, or both … but 

now we can do the analysis because we 

have defined conditions for reproducible 

experiments in this complex ecosystem,” 

says Dangl.

A TOXIC ENVIRONMENT FOR KIDNEYS

Chronic kidney disease has been on the 

rise for two decades and no one knows 

why. According to new research from 

HHMI investigator Friedhelm Hildebrandt, 

the problem could be faulty repair of 

DNA that’s been damaged by environ-

mental toxins.

To find the causes of kidney dis-

ease, Hildebrandt and his team at the  

University of Michigan Medical School 

looked at the exomes—DNA regions 

that code for proteins—of 50 families 

with childhood kidney disorders. They 

discovered mutations in four genes 

associated with chronic kidney disease: 

FAN1, MRE11, ZNF423, and CEP164. Sur-

prisingly, all four genes control DNA 

repair. The group reported its findings in 

the August 3, 2012, issue of Cell and the 

August 2012 issue of Nature Genetics.
The DNA repair system fixes errors 

in the genetic code caused by slipups 

during DNA replication or by genotox-

ins—environmental factors that damage 

genetic material. When the system fails, 

mutations remain and the cells cannot 

function properly.

While the connection between DNA 

repair and kidney failure is not clear, the 

kidneys may be particularly susceptible 

to DNA degeneration caused by geno-

toxins because their job is to eliminate 

many toxins from the body. Hildebrandt 

believes that the discovery of this dis-

ease mechanism will help in diagnosing 

kidney failure and offers clues for devel-

oping treatments.

I N  B R I E F

Melody-Modifying Mice
AN UNEXPECTED BRAIN CONNECTION REVEALS  

THAT MICE CAN LEARN NEW FEATURES OF THEIR SONGS.

Neurons (white) connecting the motor 
cortex to the larynx allow mice to copy their 
rivals’ ultrasonic serenades.
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