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In Silico Insights 

Harnessing Bioinformatics to Find New Breast Cancer Drug Combinations

Meghaan Ferreira, Contributing Editor

C
ancer research has progressed rap-

idly over the last few decades, with 

a growing repertoire of drugs to fight 

the deadly disease. Despite advances, 

treatment resistance remains a prob-

lem, particularly for treating solid 

tumors such as breast cancer. Drug 

combinations are one of the most effec-

tive ways to fight back, and a group of 

scientists at the Institute for Research 

in Biomedicine (IRB) in Barcelona 

reportedthe successful use of” or “the 

use of” bioinformatics to uncover pre-

viously untested pairs of breast cancer 

therapeutics. The study appeared in 

the journal Cancer Research.

One way treatment resistance to 

cancer therapies occurs is when can-

cer cells evade destruction by using 

alternative signaling routes. “What 

we realized within the literature and 

by attending talks is that one of the 

big problems of treatment relapse or 

resistance is crosstalk between path-

ways,” says Patrick Aloy, Ph.D., head 

of IRB’s Structural Bioinformatics and 

Network Biology Lab, and a co-author 

of the study. 

To address this issue, Dr. Aloy’s 

group used computational methods to 

quantify how well various drug com-

binations could prevent the signalling 

crosstalk and increase treatment effi-

cacy. “The basic idea behind all this 

work was to maximize the damage we 

were incurring to the signalling path-

ways in cancer,” Dr. Aloy explains. 

“Impeding this crosstalk or damaging 

signaling networks could be an effec-

tive treatment for cancer.”

The researchers analyzed 64 breast 

cancer drugs in silico that were either 

currently in use or in clinical trials 

and discovered 390 novel drug com-

binations. From these, they chose ten 

to test in vitro on human breast tumor 

cells and found high level of synergy 

in seven of those combinations. 

As a final step, the group vali-

dated one of those pairs, the estro-

gen response modifier raloxifene and 

the c-Met/VEGFR2 kinase inhibi-

tor cabozantibib, in a mouse model 

of breast cancer. Though each drug 

reduced tumor size on its own, 

together the drugs had an additive 

effect, shrinking tumors by an impres-

sive 60 percent. Remarkably, they saw 

this effect with much smaller doses of 

raloxifene and cabozantibib than used 

in current treatments, three and 25 

times, respectively. 

“Raloxifene isn’t a drug we think of 

as an excellent breast cancer drug […] 

so I think that combination sounds 

interesting, but we would have to 

really see whether there was clinical 

activity before coming to a conclusion 

on that,” says Larissa Korde, M.D., an 

oncologist specializing in breast can-

cer treatment research at the Univer-

sity of Washington Medical Center. 

“I think the paper [used] a good 

strategy, although I would always say 

that it doesn’t matter what happens in 

silico if it doesn’t happen in reality,” 

Dr. Korde adds. “Sometimes things 

(continued on next page)

Patrick Aloy, Ph.D., of the Institute for Research in Biomedicine (IRB), Barcelona, Spain, led a team of researchers that employed bioinformatics 

approaches to uncover new drug combinations for the treatment of breast cancer.
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that work in cell lines and in mouse 

models end up doing very well in 

human studies and sometimes they 

don’t, so I think it’s a good first step.”

Dr. Korde also points out there are 

other forms of treatment for breast 

cancer, and some, such HER2 tar-

geted therapies, have proven to be 

very successful. “I think that to some 

degree we are a little bit behind other 

cancers—there are other cancers that 

really do have very strong target driv-

ers, whereas in breast cancer other 

than HER2 we haven’t really found 

that,” Dr. Korde tells ClinicalOMICs.  

Before bringing this combination to 

the clinic, the group has a few steps 

to complete. This means the group 

won’t move to test the raloxifene and 

cabozantibib combination in humans 

right away. Instead, they plan to see 

if it can prevent treatment resistance 

in xenografts, or tissue from human 

tumors transplanted in mice. The 

team also hopes to find more effective 

drug combinations for breast cancer 

by testing pairs of anti-tumor agents 

and drugs for other conditions such as 

high blood pressure and diabetes. 

Breast cancer is not the only dis-

ease the group hopes to address. It 

is also applying these techniques to 

investigate treatment for Alzheimer’s 

disease, which, according to Dr. Aloy, 

is a much more difficult task since it 

involves restoring function in cells 

rather than simply killing them.  

(continued from previous page) New Guidelines on Genomic 
Data Sharing Could be Key to 
Success of Precision Medicine 
The American College of Medical Genetics and Genomics (ACMG) recently 

released a new position statement that tackles the incredibly complex problem of 

the lack of sharing of genomic testing data. In the new position statement, which 

was published recently on the ACMG’s website under the title “Laboratory and 

Clinical Genomic Data Sharing is Crucial to Improving Genetic Health Care,” the 

group states that “In order to 

ensure that patients receive 

the most informed care 

as possible, ACMG advo-

cates for extensive sharing 

of laboratory and clinical 

data derived from individ-

uals who have undergone 

genomic testing. Informa-

tion that informs healthcare 

service delivery should nei-

ther be treated as intellectual 

property nor as a trade secret 

when other patients may 

benefit from the knowledge 

being widely available.”

The ACMG’s new position statement looks to address long-standing ques-

tions such as: how can a single provider, laboratory, medical center, or even state 

possess sufficient knowledge about genetic conditions to deliver the best care 

possible for patients in need of care? How can we harness the massive amounts 

of genetic data that are currently being produced to improve patient care, con-

tinue to improve critical genetic testing and further the promise of personalized 

medicine?

“The only way that the medical community is going to be able to make sense of 

the massive amount of genetic information that is now being generated is through 

broad and responsible sharing among researchers, clinical laboratories, and the 

clinic,” explained co-author of the new ACMG Position Statement James Evans, 

M.D., Ph.D., professor of genetics and medicine at The University of North Caro-

lina. “If we do it in the way that the ACMG statement lays out, genomic medicine 

can be harnessed to benefit the health of all.”

The ACMG believes that in order for data sharing to be done in a way that 

doesn’t result in the compromise of privacy for patients and providers, systems 

are required that: ensure the security of databases, whether centralized or fed-

erated; guarantee the confidentiality of patient and family medical information; 

and provide transparency in the documentation of data sharing transactions. 
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