
nature biotechnology   volume 33   NumBeR 7   JulY 2015 675

NEwS

CD27, which is expressed by infiltrating reg-
ulatory T-cells (Treg), is immunosuppressive. 
“By blocking that signal—that is our under-
standing of how our antibody works as an 
immune checkpoint inhibitor,” says Debbie 
Allen, vice president of business development 
at arGEN-X. The company is currently com-
pleting a dose-escalation trial of an anti-CD70 
antibody, ARGX-110. It has seen preliminary 
efficacy signals, including progression-free 
survival benefits in patients with solid tumors, 
and the safety profile is positive. “Some are 
on the study for up to two years with no 
autoimmune-related side effects,” Allen says. 
The same company is also targeting GARP, 
another checkpoint with a Treg cell–based 
mechanism. Its preclinical antibody, ARGX-
115, blocks the release of the immunosuppres-
sive cytokine TGF-β, which is complexed with 
GARP on the surface of Treg cells (Sci. Transl. 
Med. 7, 284ra56, 2015). 

As newer agents aim influence immuno-
modulation through different routes, some 
argue that the concept of immune checkpoint 
blockade no longer fully captures the effects 
that drug developers are trying to achieve. 
“We need to expand this idea toward the gen-
eral terms of immuno-oncology or immune 
modulation, which are broader and acknowl-
edge the fact that many different pathways 
cooperate,” says BioNTech’s Sahin. 

 Cormac Sheridan Dublin

Genome in a bottle—a 
human DNA standard 
In May, the National Institute of Standards 
and Technology (NIST) released its first 
‘genome in a bottle’, a reference sample 
of DNA for validating human genome 
sequences. This so-called truth sequence 
comes from a decades-old sample donated by 
a Utah woman for (other) research purposes 
(NA12878 cell line), which, over the years, 
has been one of the most studied, and hence 
best-characterized, human samples. Seeing 
genomic medicine moving toward mainstream 
healthcare, researchers at NIST recognized 
the need for a reference human genome and 
assembled a private-public consortium in 
2012 to create one. As detailed in a 2014 
Nature Biotechnology paper (Nat. Biotechnol. 
32, 246–251, 2014), the group integrated 
and arbitrated among sequences from 14 
data sets, five sequencing technologies, 
seven read mappers and three variant 
callers. By correcting for systematic biases 
in individual platforms and filling gaps 
in any one sequence by pooling data, the 
group created a high-quality reference set of 
variant calls for ~80% of the genome. This 
first emanation focuses on single-nucleotide 
polymorphisms and small deletions. Next, the 
consortium will continue refining their calls, 
including the more difficult-to-resolve large 
structural variants. NIST is also working on 
several other reference genomes, including a 
mother-father-son trio obtained from Harvard’s 
Personal Genome Project. A vial of 10 µg of 
the reference genome sells for $450. 

GINA and the ‘devious 
defecator’ case
In a rare genetic discrimination case, a federal 
district court in Atlanta ruled in favor of two 
workers at an Atlanta warehouse, who sued 
their employer for requesting and analyzing 
their genetic information. The warehouse 
owners were investigating the case of “the 
devious defecator,” who had been leaving 
(apparently human) feces around the facility. 
From their schedules, two employees were 
singled out as the possible perpetrator, but 
both were exonerated when neither DNA 
sample matched that of the feces. The two 
employees sued the company under the 
Genetic Information Nondiscrimination Act 
(GINA), claiming that by analyzing their DNA, 
the company was privy to health information 
that is protected by law. Section 2 of GINA 
“prohibits, as an unlawful employment 
practice, an employer…from requesting, 
requiring, or purchasing an employee’s genetic 
information.” The company argued that they 
did not seek any health information, as they 
were merely using it for identification, but the 
judge was not swayed and in June awarded  
$2.25 million in damages to the two plaintiffs. 
The case sets a precedent: most cases of 
genetic discrimination have been settled out of 
court, and most have been filed by the Equal 
Employment Opportunity Commission on 
behalf of individuals. 

engagement with major histocompatibility 
complex (MHC) class II antigens, it also has 
an immunosuppressive effect on activated 
T cells, which it exerts through MHC class 
I antigens. As a soluble protein, IMP321 
appears to act in both ways. Novartis is explor-
ing LAG3 inhibition in a recently opened trial 
of an anti-LAG3 antibody LAG525, which is 
enrolling 240 patients. This program has its 
origins in CoStim, an Immutep licensee, so 
Prima BioMed retains an economic interest 
in this effort as well. Patients on the trial will 
receive either LAG525 alone or in combina-
tion with PRD001, a PD-1 inhibitor.

New York-based Pfizer, like Novartis, is a 
latecomer to molecular immuno-oncology. 
It paid dearly to enter the field last year, by 
partnering with Merck KgaA in Darmstadt, 
Germany, on its PD-L1 inhibitor avelumab, 
in a deal worth $850 million upfront, with 
up to $2 billion more to come in possible 
milestones. Less visibly, it has also started to 
report data from a trial of a 4-1BB agonist, 
PF-05082566, which exhibits preliminary 
efficacy signals in 38 difficult-to-treat CD20+ 
non-Hodgkin’s lymphoma patients. 4-1BB, 
a co-stimulatory molecule, is transiently 
upregulated on activated CD4+ T-helper (TH) 
cells and CD8+ cytotoxic T cells. Binding of 
its ligand 4-1BB ligand—or of an agonistic 
antibody—sustains T-cell survival and pro-
duction of pro-inflammatory TH1 cytokines, 
such as interleukin-13 and interferon-g. Of 13 
patients with Rituxan (rituximab)-refractory 
follicular lymphoma, 5 responded to the 
therapy, as did 1 of 3 patients with Rituxan-
refractory mantle cell lymphoma. “So that was 
a hint that maybe something was happen-
ing,” says Ajay Gopal, of the Fred Hutchinson 
Cancer Research Center in Seattle, who is 
principal investigator on the trial. The drug 
also appeared relatively safe. “Only three 
patients had grade 3 or higher toxicity—and 
they were all grade 3.” That level of toxicity 
is severe and can lead to treatment interrup-
tion, but is not life-threatening. In contrast, 
urelumab, the 4-1BB agonist which BMS is 
developing, caused a high incidence of grade 
4 hepatitis—which can be life-threatening or 
disabling—in a phase 2 trial in melanoma. 
That drug is now under investigation at lower 
doses. 

The precise definition of what constitutes 
an immune checkpoint is becoming looser, 
as checkpoint-like functions are becoming 
apparent in molecules that were previously 
considered to perform other roles. arGEN-X, 
of Breda, the Netherlands, is targeting CD70, 
normally regarded as a tumor antigen, on 
the basis that the interaction between CD70 
overexpressed on tumor cells and its ligand 

“They take a term that sounds really 
wonderful, but genetic engineering 
is genetic engineering is genetic 

engineering.” Brise Tencer, of the Organic 
Farming Research Foundation in Santa Cruz, 
California, commenting on the proposition by 
Danish researchers to call crops that have been 
modified with their own genes “rewilded” rather 
than genetically modified (GM). (The New York 
Times, 28 May 2015) 

“What are your choices? One is to wait for the 
liver to get cirrhosis and get real sick or go to 
india and get the medication.” An HCV patient, 
denied Sovaldi (sofosbuvir) because his disease 
wasn’t advanced enough, who, like others in his 
situation, traveled to India and elsewhere, to buy 
generic Sovaldi at a fraction of its cost in the US. 
(Bloomberg Business, 1 June 2015)  

“How can a government say they want this 
country to be an innovation center with a strong 
focus on life sciences, and yet when we discover 
new innovation it doesn’t find a market?” 
Pascal Soriot, CEO of AstraZeneca reacting to 
the UK’s National Institute for Health and Care 
Excellence (NICE)’ refusal to cover Olaparib for 
ovarian cancer due to its cost (£4,200/month). 
The drug was approved by the US FDA as 
Lynparza in December 2014. (CityAMI, 3 
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