
Number of experiments our  
printing representative ran  
to find the source of the strange 
smell emanating from the  
Spring 2013 issue of E&S.  
(The culprit was never identified.)
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Left-handed people make up  
only 10% of the population,  
but here at E&S

of our copy editors are southpaws.

Talk about big data! (See page 16.) 
Science writer Marcus Woo wrote

news and feature stories for  
E&S during his six-year career at 
Caltech before leaving in July to
pursue a freelance writing career.

— University of Michigan  
president and biochemist  
Mary Sue Coleman, speaking to  
graduates at Caltech’s 119th  
commencement, on June 14, 2013

We already have warning systems in place for severe weather events,  
and researchers are working on ways to alert us to an imminent earthquake.  
But what about a dangerously smoggy day? Or a not-yet-visible brush fire  
billowing toxic smoke? These sorts of hazardous environmental situations  
may not become apparent until they’ve already done significant damage.
 To make sure we’re not caught unawares by some stealthy environmental  
hazard, senior Sandra Fang spent her Summer Undergraduate Research  
Fellowship (SURF) in 2012 working with computational scientist Julian Bunn  
to build a prototype device that monitors hazards such as radiation, air  
pollution, and carbon monoxide and other noxious gases that may seep indoors.  
“It’s sort of a glorified weather station,” Bunn says of the device, which consists  
of a dozen or so sensors inside a clear box about six inches on each side.
 Judy Mou (BS ’13)—then a senior at Caltech—created an accompanying  
app for Android devices that displays the sensor’s readings and issues a warning  
if any anomalies are detected—for example if carbon monoxide levels become  
dangerous. The app also feeds in news and information to keep the user even  
more aware of potential emergencies—such as a fire or an explosion at a nearby  
oil refinery. Fang has already tested the device—called a situational awareness  
box—and shown that it works. The next step, Bunn says, is to commercialize  
it using funding from investors or, perhaps, a Kickstarter campaign. —MW

An international team of scientists recently published the 
most comprehensive virtual picture of human metabolism 
ever constructed. The computational model, called Recon 2, 
stitches together several previous models of metabolism  
along with many new research findings, and it includes  
more than 7,400 biochemical reactions and 5,000 metabolites. 
The hope is that the new tool will help scientists identify  
previously unknown causes of diseases, make predictions  
of drug efficacy, and even enhance personalized medicine.
 But how did they combine all that data, considering  
that each piece was encoded by different software?  
The massive reconstruction was made possible by the  
work of Mike Hucka, a Caltech staff scientist in computing 
and mathematical sciences. About 13 years ago, Hucka—
working in the lab of John Doyle, the John G Braun Professor 
of Control and Dynamical Systems, Electrical Engineering,  
and Bioengineering—first developed a machine-readable 

common format for computational models called Systems  
Biology Markup Language (SBML), which is a bit like HTML.
 “It’s hard to send an entire database to somebody  
else’s program,” Hucka says. “You need a way to write it 
out—an independent common exchange language—and 
SBML provides that.”
 Over the years, SBML has enabled the creation  
of nearly 1,000 large-scale models, not only of metabolic  
networks but of everything from neural processes and  
cellular signaling to a zombie apocalypse. (OK, a model  
of the way infectious diseases spread.)
 “This way of writing down a model in a formal form 
allows people to do better science,” Hucka says. “It makes 
models more precise, and it enables many people to  
collaborate on the same problem, which is something that 
people have to do more and more, especially in biology.”—KF

IT’S TODAY, FROSH Christine Cheng participates in a 3-D word search  
during Caltech’s infamous Ditch Day, held this past academic year on May 28. One of Caltech’s  
oldest traditions, Ditch Day is an undergraduate rite of spring. Seniors, who are banned from  
campus once the event gets under way, build complex, imaginative scavenger hunts, puzzles, and  
other challenges, known as “stacks,” for their younger peers to complete or solve. The 3-D word  
search was part of the Ender’s Game stack organized by Lloyd House seniors. Other components  
of the stack included a water-balloon fight, a surface-tension tug-of-war, ice-cream making, and  
an electronic keyboard puzzle. As a senior this coming academic year, Cheng will have her own  
opportunity to challenge, baffle, and perhaps even frustrate members of the up-and-coming classes.

Using fabric, beads, and yarn, artist Liddy Hubbell  
reinterpreted a micrograph of a cultured neuron  
(left) as a textile collage (right). The micrograph  
came from the lab of Allen and Lenabelle Davis  
Professor of Biology Mary Kennedy, and Hubbell  
did her collage for an online feature about beauty 
in science in the journal Cell. In the original  
image, the excitatory synapses—tiny connections 
that allow a “sending” neuron to cause a receiving 
neuron to fire—are stained and appear yellow.

Insider Info

The HTML of Systems Biology

Do not be  
afraid to take 
yourselves in 
an unknown 
direction.  
A little 
ingenuity— 
and critical 
thinking  
skills of 
your college 
education— 
will set you  
on a path  
of discovery.”

Brain-Related Beadwork 

Situational Awareness… in a Box
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