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Swedish deals surge

In June Stockholm-based Athera 
Biotechnologies struck a deal with German 
pharma Boehringer Ingelheim to co-develop 
antibodies to treat cardiovascular disease. 
Boehringer paid an unspecified amount to 
acquire Athera’s antibody program after a 
phase 1 study is complete. Athera will use 
the option money plus a recent EU grant to 
fund early-stage work on its lead compound, a 
human monoclonal anti-phosphorylcholine (PC) 
antibody as a therapy for atherosclerosis. Low 
levels of naturally occurring anti-PC antibodies 
have been linked to protection the disorder. 
Athera is one of 26 portfolio companies held by 
Stockholm-based Karolinska Development (KD). 
KD wooed Boehringer to the deal with Athera, 
says Benjamin Nordin, investor relations officer 
at KD. “We don’t aim to build companies,” 
he says. Instead, their portfolio startups are 
often founded with innovators and are initially 
operated as virtual companies with few or no 
employees. KD works in collaboration with 
Karolinska Institute Innovations, the technology 
transfer office of the Karolinska Institute, 
and other universities in Europe and the US. 
It functions much like the London-based 
Imperial Innovations, an investment group that 
encompasses the UK’s four leading research 
universities, with a few notable differences.  
KD invests in life sciences only, and many 
of KD’s portfolio companies are located on 
the same campus as KD management. This 
enables KD to steer its companies closely, 
says Jens Lindqvist, director of life sciences at 
N+1 Singer in London. “KD has the regulatory, 
drug development and formulation expertise 
all within the company.” In contrast, Imperial 
Innovations invests more broadly and might 
outsource expertise, he says. By diversifying 
risk at early development stages, this model 
has proved appealing to institutional investors: 
the Swedish National Pension Fund owns a 
10% stake in KD. Also boosting Stockholm’s 
life sciences appeal, AstraZeneca (AZ) and 
Karolinska agreed in June to form a new 
research center on the latter’s campus—
Karolinska Institute/AZ Integrated Cardio 
Metabolic Centre—to identify new targets 
to treat cardio-metabolic disease. AZ will 
contribute up to $20 million annually during 
the first five years. AstraZeneca also recently 
selected ten research projects at Stockholm’s 
Science for Life Laboratory and associated 
universities to receive $5–10 million a year. 
Since 2010, AstraZeneca has invested about 
$81 million in Sweden toward developing a 
research site in Mölndal, production facilities 
in Södertälje and new collaborations with 
academic institutions. Gunjan Sinha

Stuart McElroy, of the University of Dundee, 
in Dundee, Scotland, arose from the estab-
lishment of a drug screening unit. Ataluren 
was one of several molecules his team used 
to validate the reporter assays it set up. “We 
certainly never wanted to get caught in the 
trap where we optimized a compound on an 
off-target activity,” McElroy says. “That’s one 
of the challenges of all drug discovery, if you 
optimize your drug on one activity.” 

The Dundee team built its case by compar-
ing the activity of ataluren with that of one 
particular read-through agent, the aminogly-
coside antibiotic Geneticin, in several assays. 
They found that when they used a cell-based 
Fluc reporter assay containing an in-frame 
premature termination codon, Geneticin 
provided full read-through whereas ataluren 
had just a minimal effect. That same mini-
mal effect was also seen in an assay based on 
the wild-type version of the Fluc reporter, 
whereas the read-through effect of Geneticin 
was completely abolished. McElroy and col-
leagues attributed the apparently low-level 
activity of ataluren to background ‘leaky’ 
read-through. They connected this find-
ing with previous studies reported in PNAS 
by James Inglese and colleagues while at 
the National Institutes of Health Chemical 
Genomics Center in Bethesda, Maryland, 
proposing the stabi-
lization effect of ata-
luren on Fluc. The 
Dundee researchers 
also noted that in 
reporter assays based 
on β-galactosidase Renilla reniformis lucif-
erase, ataluren, in contrast to Geneticin, 
failed to exhibit read-through activity. They 
reported similar observations in two differ-
ent tagged collagen VII constructs, which 
mimicked two common nonsense mutations 
found in patients with severe dystrophic epi-
dermolysis bullosa. 

It is possible that these assays may not be 
providing the full picture, McElroy acknowl-
edges. “There may be something, biologi-
cally speaking, that is under-represented 
in our assays,” he says. “The complexity of 
endogenous genes is higher than you’ll get in 
reporter genes.” PTC, in an emailed response 
to questions from Nature Biotechnology, 
refuses to accept any of his conclusions, 
arguing that his team did not obtain ataluren 
from the company and did not seek any guid-
ance on its complex handling requirements. 
PTC states that McElroy’s paper incorrectly 
claims that the Fluc reporter assay the com-
pany used in the discovery of ataluren was 
based on a cDNA construct, whereas the 
original construct used did, in fact, contain 

an intron (Nature 447, 87–91, 2007). “This 
difference is important because several 
studies have shown that mRNAs derived 
from intronless precursors (i.e., cDNAs), or 
mRNAs otherwise deprived of specific EJC 
[exon junction complex] proteins, are mark-
edly deficient in translation activity,” the 
company states. It also adds that the messen-
ger ribonucleoprotein particles, which play 
a role in exporting mRNA from the nucleus 
to the cytoplasm, influence the ability of an 
mRNA molecule to undergo efficient trans-
lation termination, as well as its suscepti-
bility to drugs that promote read-through. 
“This is why PTC Therapeutics utilized an 
intron-containing LUC nonsense allele in 
its initial screen, and bona fide genes in its 
follow up assays, and why almost all of the 
successful read-through experiments also 
employed bona fide genes instead of cDNAs,” 
the company states. 

As for in vivo data, PTC had previously 
reported that ataluren partially restored pro-
duction of dystrophin and muscle function 
in mdx mice, which have a premature stop 
codon in the gene encoding the dystrophin 
protein (which is mutated in DMD). And in 
cultured muscle fibers isolated from DMD 
patients, the company also reported restora-
tion of dystrophin production. McElroy says 

they are not disputing 
any of the in vivo data.

So far, PTC has been 
unable to identify atal-
uren’s precise molecu-
lar target, although it 

has assembled indirect evidence of its inter-
action with the protein translation machin-
ery, including its activity in cell-free protein 
synthesis assays and ribosomal RNA chemi-
cal footprinting experiments involving ana-
logs of the drug. 

Earlier studies on ataluren’s mechanism 
included crystallization experiments, which 
showed that ataluren, in the presence of 
ATP, formed an acyl-AMP mixed-anhydride 
adduct, which inhibited FLuc. Those stud-
ies were conducted by a team led by Inglese, 
who is now head of the laboratory for assay 
development and screening technology at the 
National Center for Advancing Translational 
Sciences, the newest of the NIH’s 27 institutes. 
“One of the broader implications of this work, 
an area we have explored deeply, points to the 
need to more fully understand the mechanistic 
liabilities of technologies forming the basis of 
high-throughput screening assays and other 
drug discovery and development processes,” 
says Inglese. His group has, he says, adapted a 
principle from medical imaging, called ‘coin-
cidence detection’, “in an effort to discriminate 

It is possible that these 
assays may not be 
providing the full picture.
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