
no effect. The problem is not a lack 
of insulin, but a failure of its signal. 

PTP1B’s role in insulin signaling is 
normally to antagonize it, via de-
phosphorylation of the receptor. 
But, “if you can suppress the activity 
of PTP1B in an insulin-resistant state, 
you can facilitate insulin signaling,” 
Tonks suggests. Based on this con-
cept, he and others — including 
chemists at major pharmaceutical 
firms — spent years trying to come up 
with small-molecule inhibitors of PTP1B. 
They succeeded; but there were 
technical problems with delivery of 
the molecules, deemed insuperable. 
Big Pharma dropped the idea.

True to form, Tonks was not ready 
to quit. He and colleagues have 
continued to work on the problem, seeking other solutions. 
“I firmly believe that the function of academia in these situ-
ations is to think outside the box and discover and validate 
new approaches that we can then present to partners in 
industry for development into therapeutics,” he says. 

Several concurrent projects in Tonks’ lab show great 
promise. With postdoc Navasona Krishnan, Tonks has 
“defined an entirely new mechanism for the inhibition 

of PTP1B.” They are working with an inhibitor that 
binds to an alternative, allosteric site. This molecule, a 
natural product, is currently in preclinical testing, and is 
one of two approaches to diabetes now being pursued. 
[For the other, see: “Harnessing oxidation”]

Potentially, inhibitors of PTP1B have another important 
application, in HER2-positive cancers, such as breast 
cancer. The HER2 oncoprotein — the target for the 
drug Herceptin — is a tyrosine kinase. Published 
experiments have shown that mice engineered to 
express HER2 but to lack the PTP1B gene have “attenuated 
tumorigenesis and the tumors don’t metastasize.” This 
intriguing result suggests that PTP1B plays a positive 
role in transmitting the signal from HER2 and “that if 
you inhibit PTP1B you could have a new strategy for 
treating cancers that express HER2,” Tonks says. He and 
Associate Professor Senthil Muthuswamy are currently 
testing natural-product inhibitors in Muthuswamy’s 
mammary epithelial cell models of breast cancer. Dis-
cussions are under way to take this strategy into the 
clinic in 2012. 

“I’ve been trying to do this kind of thing since the mid-
1990s,” Tonks says. “And now, for the first time, we 
have the possibility of getting an inhibitor of that 
enzyme I purified 25 years ago to treat major human 
disease. The idea that one’s research can lead to treat-
ments for real patients — well, there is no other way to 
put it. It’s just a huge motivating factor.”  Peter Tarr

2012 WSBS honorary degree to Sir Kenneth Murray
At this year’s commencement convocation a distinguished scientist, Dr. 
Kenneth Murray, was awarded an honorary doctorate. Professor Murray, 
who was knighted by the Queen of England in 1993 for his discovery  
of Hepatitis B antigens, graduated with a degree in chemistry from the 
University of Birmingham in 1956. He received his Ph.D. in Chemistry on 
an accelerated track just 3 years later. His list of achievements includes 
developing a life-saving hepatitis vaccine, starting the first European 
biotech company and creating his own philanthropic organization —  
the Darwin Trust — to support biological sciences at the University of 
Edinburgh to train of scientists from less affluent parts of the world.
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Harnessing oxidation:  
an alternative diabetes strategy

Tonks and colleagues have also been working to harness new knowl-
edge they’ve obtained about how oxidation changes the structure 
of PTP1B. In excess, oxidation damages living tissue. But controlled 
production of limited quantities of oxidizing compounds such as 
hydrogen sulfide, in defined subcellular locations, “makes possible an 
exquisite level of regulation we didn’t know about before,” says Tonks. 
This is true in insulin signaling, where oxidation of PTP1B removes the 
inhibitory effects of the PTP and enables the signal to be transmitted 
effectively. Stony Brook University grad student Aftabul Haque last 
year generated antibodies that selectively recognized the oxidized, 
inactive form of PTP1B, stabilization of which resulted in enhanced and 
prolonged insulin signaling in cells. The lab now seeks a small molecule 
drug that can produce the same effect.  
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Faculty & Friends

Secret Science Club inducts Alea Mills
With a growing audience of 400+ pushing the 
capacity of its Brooklyn bar venue, the Secret Science 
Club lecture series is no longer a secret! Professor Alea 
Mills is the latest CSHL investigator to take the stage at 
the monthly gathering. Previous CSHL lecturers have 
included Drs. Stillman, Hannon, Martienssen, and 
Mitra. More evidence that the secret is out: a glowing 
article on the club in the New York Times, in which one 

loyal attendee explains it began in 2006 as “push-
back” against “national stupidity.” The idea that 
“people were sick of being dumb” might have been 
key to success of the science series, according to the 
Times piece. The Club’s organizers have held steadfast 
to their original mission of keeping the barriers to the 
audience as low as the qualifications of the speakers 
are high: attendance is always free. Check it out: 
www.secretscienceclub.blogspot.com

Tonks with postdoctoral researcher Li Li. “I like people who bring their own ideas 
and passions to the work we do,” he says.
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http://youtu.be/gCA2nXhSALc



