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racking the genetic pathway of a disease offers a powerful, new approach to drug

discovery, according to scientists at the University of California, San Diego School of

Medicine who used the approach to uncover a potential treatment for prostate cancer,

using a drug currently marketed for congestive heart failure. Their findings are published in the

current online issue of the Proceedings of the National Academy of Sciences.

“The science of genomics – the study of all of the genes in a person and how these genes

interact with each other and the environment – has revealed many fundamental aspects of

biology, including the mechanisms of diseases like cancer. But it has not yet been truly exploited

to find new medicines to treat those diseases,” said Xiang-Dong Fu, PhD, professor of cellular and

molecular medicine and senior author of the PNAS paper.

Fu, with colleagues at UC San Diego and elsewhere, describe a unique screening strategy that

compares genes associated with specific disease phenotypes (traits) with small molecules

capable of intervening with disease-linked gene-expression events. The high-throughput process,

capable of analyzing large numbers of genes and drugs simultaneously, emphasizes investigation

of the entire genetic pathway of the disease against a large set of internal controls, rather than its

limited phenotype or any particular molecular or cellular target.

Historically, drug discovery has been driven by phenotype- or target-based methodologies.

“For 50 years, the standard phenotype approach emphasized the final outcome without worrying

about the mechanism,” said Fu. “The process has produced some very good drugs, but

researchers often didn’t know exactly how or why the drug worked. Aspirin is an example. It’s

been around for more than a century, but we still don’t understand the mechanism in great detail.”

More recently, many drug designers have focused upon targeting particular components of a

disease, such as a vital molecule or receptor involved in the pathogenic process. The approach

has a stronger, more rational scientific basis, said Fu, but remains beset by two fundamental

difficulties: “You can create a drug that disrupts a specific disease target, but you also run the risk

of causing unforeseen, adverse side effects that might be worse than the disease. Second, there
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are many places inside of a cell that are essentially ‘undruggable.’ They are difficult, if not

impossible, to intervene with.”

The new approach attempts to avoid these problems by emphasizing investigation of the genetic

pathways associated with disease processes and how they might be altered to produce a

healthful benefit.

“The idea is to identify the genetic troublemakers associated with a disease and then find a way

to contain them, not crush them,” said Fu. “No gene was ever designed to cause disease. The

goal is to find new drugs or ways to convert these genes or the affected cells back to a normal

state. In many disease paradigms, you don’t want to kill cells. You want to modify them to

become healthy again.”

While the idea of conducting multi-target screenings is not new, the technology to do so has been

limited.  Deep sequencing, said Fu, is ideally suited for the purpose.  

To illustrate the efficacy of their high-throughput, gene-sequencing approach, Fu and colleagues

applied the strategy to prostate cancer, which sometimes becomes resistant to standard

antiandrogen hormone therapy. The scientists found that Peruvoside, a cardiac glycoside, strongly

inhibits both androgen-sensitive and androgen-resistant prostate cancer cells without triggering

severe side effects. Interestingly, a related cardiac glycoside called Digoxin has been used to treat

congestive heart failure. A large epidemiological study found protective effects against prostate

cancer on patients treated with Digoxin, compared to control cohorts.

“High-throughput genetic sequencing and screening allows you to look deeply into cells and

analyze millions of molecules at the same time. The technology is constantly improving and

getting cheaper. We think it’s a promising strategy for drug discovery,” said Fu. 
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