
NEWS IN BRIEF

 APRIL  2015�CANCER DISCOVERY | 339 

certain phenomena, such as differen-

tiation and proliferation.”

The analysis differs from previous 

efforts to map the human proteome 

in that it uses immunohistochemistry, 

as opposed to mass spectrometry, to 

analyze protein levels in tissues, says 

Pontén. Mass spectrometry quantifi es 

mean protein levels in whole samples 

of tissue, whereas antibody-based 

protein detection using immunohisto-

chemistry and immunofl uorescence 

provides resolution at the cellular and 

subcellular levels.

“A major difference is the spatial 

resolution,” he explains. “Combining 

RNA sequencing to get quantitative 

measures of mRNA in the different 

tissue types with immunohistochem-

istry to get spatial information on 

where the corresponding proteins are 

expressed provides a map of where 

and how different categories of pro-

teins—such as tissue-enriched proteins, 

housekeeping proteins, transcription 

factors, and membrane-bound proteins—

are expressed.” 

The main atlas is divided into four 

sub-atlases—tissue, cell line, subcel-

lular, and cancer—and contains 

detailed analyses of proteomes related 

to certain features, such as the drug-

gable proteome, including all proteins 

targeted by existing drugs, and the 

cancer proteome, encompassing protein 

expression data for genes implicated in 

cancer. Researchers provided immuno-

histochemistry-based protein expression 

profi les for more than 200 individual 

cancers corresponding to the 20 most 

common forms of human cancer.

“This means that for every gene, 

the corresponding protein expression 

pattern in different cancer types can 

be assessed,” says Pontén. “Researchers 

interested in various genes or cancers 

for metastatic colon cancer. Ibruti-

nib (Imbruvica; Pharmacyclics), for 

mantle cell lymphoma, is among the 

three indications the fund added to 

its list. There are some exceptions to 

the decision. Patients already receiv-

ing any of the discontinued drugs 

can remain on their treatment, for 

instance. 

Shrinking its formulary will help the 

Cancer Drugs Fund save an estimated 

£80 million ($121 million) this year. 

“These are diffi cult decisions,” says 

Peter Clark, MD, chair of the fund, “but 

if we don’t prioritize the drugs that 

offer the best value, many people could 

miss out on promising, more effective 

treatments that are in the pipeline.” ■

Interactive Human 
Protein Atlas Launches

Researchers in Sweden have com-

pleted a major analysis of the human 

proteome and presented their results in 

a free, interactive web portal that allows 

researchers to visualize the distribu-

tion of proteins across all of the body’s 

major tissues and organs, potentially 

accelerating cancer research and drug 

development.

The tissue-based map of the human 

proteome, described in an article 

published in Science, contains RNA and 

protein expression profi les covering more 

than 90% of the putative protein-encod-

ing genes in 32 tissues and organs of the 

body, accompanied by more than 

13 million high-resolution images (Science 

2015;347:1260419). The data is presented 

via the Human Protein Atlas web portal, 

where researchers can conduct advanced 

searches, download information, and 

cross-reference with other major biologic 

resources (see www.proteinatlas.org). 

“To visualize the localization of 

where a protein is expressed in the 

context of the normal tissue in which 

these cells reside provides basic knowl-

edge connecting gene/protein expres-

sion and cellular phenotype,” says 

senior author Fredrik Pontén, MD, 

PhD, professor of pathology at Upp-

sala University in Sweden. “Visualiza-

tion allows for information regarding 

subpopulations of cells and whether 

expressed proteins are associated to 

can go into the atlas and see how a 

given protein is expressed across a 

specifi c type of cancer.”

The new analysis reveals that almost 

half of protein-encoding genes impli-

cated in cancer are expressed across all 

tissues while only a small percentage 

of our genes are tissue-specifi c.

“Tissue specifi city versus widespread 

expression patterns can help identify 

diagnostic markers and develop drugs 

targeting specifi c cancer types,” says 

Pontén. “The defi nition of proteins 

expressed in all tissue types has bearing 

on drug targets, since 30% of all FDA-

approved drug targets are expressed in 

all tissues.” ■

First CDK 4/6 Inhibitor 
Heads to Market

The fi rst of a novel class of cell cycle–

targeting cancer medicines passed 

muster in early February, when Pfi zer’s 

palbociclib (Ibrance) won accelerated 

FDA approval. Palbociclib is indicated 

for use in combination with letrozole 

as a fi rst-line hormonal therapy in 

postmenopausal women with locally 

advanced or metastatic HER2-negative, 

estrogen receptor (ER)–positive breast 

cancer. However, the drug still must 

prove that it prolongs overall survival.

Antiestrogens such as letrozole are 

the mainstay for treating this type of 

breast cancer, but tumor resistance is 

common and additional therapies are 

sorely needed. Palbociclib represents a 

new generation of medicines designed 

to rein in an out-of-control cell cycle.

The Pfi zer pill selectively inhibits 

cyclin-dependent kinases (CDK) 4 and 

6, which normally trigger cell growth 

and division. Two other CDK4/6 inhib-

itors—one from Novartis (LEE 001) and 

one from Eli Lilly (LY 2835219)—are 

also in clinical testing for breast tumors 

and other cancers.

Palbociclib’s expedited FDA approval 

and designation as a “breakthrough 

therapy” were granted based on evidence 

that it doubled progression-free survival 

(PFS) in older women with advanced 

HER2-negative, ER-positive breast cancer. 

In the phase II PALOMA-1 study, women 

receiving the palbociclib–letrozole 

combination had a median PFS of 20.2 

Immunohistochemistry allows observation 
of the relative distribution and abundance of 
proteins. Here, the differences in TP53 expres-
sion can be seen in normal colon tissue (left) 
compared with colorectal cancer (right).
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months, compared with 10.2 months 

in those who took letrozole alone. The 

fi nal results were published in January 

(Lancet Oncol 2015;16:25–35).

Common side effects of palbociclib, 

including low white blood cell counts 

and upper respiratory infections, were 

“predictable and manageable,” the 

study authors reported. 

However, the authors acknowl-

edged the trial’s limitations, such as 

its open-label design and reliance on 

investigators’ assessments of tumor 

progression, rather than on assess-

ments by a central panel of independ-

ent reviewers. Furthermore, PFS is a 

surrogate endpoint, so it is unclear 

whether palbociclib extends overall 

survival; PALOMA-1 did not track par-

ticipants long enough to answer that.

The FDA’s decision came with the 

caveat that continued approval of 

palbociclib “may be contingent upon 

verifi cation and description of clinical 

benefi t in an ongoing confi rmatory 

trial.” Pfi zer’s phase III replication trial, 

PALOMA-2, is now under way, with 

fi nal results due in October 2016. ■

Sunitinib Effective for 
Rare Thymus Cancer

Sunitinib (Sutent; Pfi zer), a tyrosine 

kinase inhibitor already approved for 

several cancers, slowed disease progres-

sion in a phase II trial of patients with 

advanced thymic carcinoma who failed 

the standard fi rst-line chemotherapy. 

The drug might therefore offer the fi rst 

effective second-line treatment option 

for patients with this rare and aggres-

sive form of thymus cancer, whose 

5-year survival rate is 30% to 50%.

The fi ndings are exciting because 

there have been very little data to sup-

port any treatment options for patients 

whose cancers have progressed despite 

fi rst-line platinum-based therapy, says 

Gregory Riely, MD, PhD, a medical 

oncologist at Memorial Sloan Kettering 

Cancer Center in New York, NY, who 

specializes in treating thymic tumors. 

“This is certainly the most active drug 

we’ve seen for patients who have had 

prior therapy for thymic carcinoma.” 

Several observations suggested that 

tyrosine kinase pathways—such as those 

that involve VEGFR, KIT, and PDGFR, 

which stimulate cell survival, prolifera-

tion, and/or angiogenesis—contribute 

to thymic epithelial cancers. For exam-

ple, overexpression of these proteins or 

their ligands is associated with thymic 

carcinoma or other thymus pathol-

ogy in humans. Furthermore, several 

small case studies have suggested 

that drugs that hinder VEGF, KIT, or 

PDGF signaling fi ght thymic epithelial 

tumors. Giuseppe Giaccone, MD, PhD, 

associate director for clinical research at 

Georgetown Lombardi Comprehensive 

Cancer Center in Washington, DC, and 

his colleagues therefore speculated that 

sunitinib, which targets these pathways, 

might curb the cancer’s growth. 

would benefi t from the drug. No asso-

ciation was found between a specifi c 

mutation and response to sunitinib. 

The researchers also probed the 

immunological effects of sunitinib 

administration. They documented an 

increase in expression of the checkpoint 

receptors PD-1 and CTLA4—molecular 

markers of regulatory T-cell activity. The 

result might refl ect what typically would 

be a healthy attempt to keep infl amma-

tion in check, the authors suggest, but 

in this situation, a sunitinib-incited 

immune attack presumably shrinks 

the tumor and is desirable. Perhaps 

drugs that block checkpoint receptors 

would prolong sunitinib’s assault on the 

cancer. To explore that idea, Giaccone’s 

team recently opened a phase II trial 

of the PD-1 inhibitor pembrolizumab 

(Keytruda; Merck) in patients with 

advanced thymic carcinoma. ■

TCGA Releases Head and 
Neck Cancer Data 

Researchers have published the most 

comprehensive genomic analysis of 

head and neck cancers. Their fi ndings 

may lead to improved treatments for 

this type of cancer; current therapies are 

successful only about half of the time. 

More than 90% of head and neck can-

cers are squamous cell carcinomas, and 

most are triggered by tobacco or alcohol 

use or by infection with human papil-

lomavirus (HPV). To clarify how these 

tumors develop and identify potential 

new treatment targets, researchers with 

The Cancer Genome Atlas (TCGA) ana-

lyzed squamous cell carcinomas from 528 

patients, three times as many as in any 

comparable study. Instead of relying on 

one technique, as most genome profi ling 

projects for this type of cancer have done, 

the team used several methods, includ-

ing whole-exome sequencing, microarray 

analysis, and copy-number analysis. 

“We think of this [project] as an 

atlas or encyclopedia” of these tumors, 

says co-author D. Neil Hayes, MD, 

of the University of North Carolina 

Lineberger Comprehensive Cancer 

Center in Chapel Hill. Hayes and more 

than 300 colleagues recently reported 

results for the fi rst 279 patients 

(Nature 2015;517:576–82). 

The open-label trial enrolled two 

cohorts with a total of 41 patients 

who had advanced thymic epithelial 

tumors—25 with thymic carcinoma 

and 16 with thymoma—whose tumors 

had progressed after one or more 

rounds of platinum-based chemo-

therapy. After a median follow-up of 17 

months, 6 of the 23 assessable patients 

with thymic carcinoma (26%) had par-

tial responses; 15 (65%) achieved stable 

disease; and 2 (9%) had progressive 

disease. The thymoma cohort closed 

early due to insuffi cient drug activity. 

The results were published in February 

(Lancet Oncol 2015;16:177–86).

“The take-home message is that there 

is a drug that works in thymic carci-

noma and it is a relatively well-tolerated, 

well-known drug,” says Giaccone, the 

study’s senior author. “This will become 

standard second-line treatment for 

patients with thymic carcinoma.”

Giaccone and colleagues attempted 

to identify somatic variations in genes, 

including those for sunitinib’s targets, 

that might identify individuals who 

In a phase II trial, researchers found that 
the tyrosine kinase inhibitor sunitinib may 
be effective as a second-line treatment in 
patients with advanced thymic carcinoma.
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