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NEWS

FDA raps liquid biopsy firm

In September, the US Food and Drug 
Administration (FDA) stepped into the 
laboratory-developed tests sphere again, with 
a letter sent to Pathway Genomics of San 
Diego. The agency expressed concern that 
the diagnostics company was marketing an 
unapproved genetic test—CancerIntercept 
Detect—directly to consumers. Under guidance 
issued by the FDA in 2014 (Nat. Biotechnol. 
32, 855, 2014), certain genetic tests defined 
as class 2 devices require regulatory review. 
Pathway Genomics claims that because it runs 
CancerIntercept Detect in a CLIA-certified 
laboratory, the test does not require review. The 
genetic test is purported to detect cancer in 
the blood (a so-called liquid biopsy) of people 
at high risk for the disease but who have yet to 
have a diagnosis. It probes circulating DNA for 
96 variants in nine cancer driver genes, such as 
BRAF and EGFR.  But the FDA points out that 
existing literature has detected these markers 
only in cancer patients. In marketing directly 
to consumers—albeit with an option to consult 
a company physician—Pathway ignores all the 
signals the FDA has sent out in recent years 
about direct-to-consumer (DTC) marketing of 
genetic tests (Nat. Biotechnol. 32, 1, 2014). 
This is not Pathway’s first encounter with the 
agency. In 2010, Pathway pulled plans to 
market genetic test kits through US pharmacy 
chain Walgreens after the FDA sent cease and 
desist letters to five DTC genetic test providers 
including Pathway. The biotech was given 15 
days to respond. In other news, Theranos, a 
low-cost, direct-to-consumer blood diagnostics 
company based in Palo Alto, California, at 
the request of the FDA, has stopped using its 
undisclosed ‘nano-scale testing system’ in all 
but one of its offered clinical assays. This took 
place after agency inspections of the companies 
facilities revealed problems.

classes of E3 ubiquitin ligases exist: homol-
ogous to the  E6-AP  C-terminus (HECT) 
domain proteins, U-box proteins, monomeric 
really interesting new gene (RING) finger E3 
ubiquitin ligases and multisubunit E3 com-
plexes containing a RING finger protein. “For 
most, we still don’t know their functions,” 
Goldberg says.

The other hurdle drug designers face is 
that the bulk of E3 ubiquitin ligases func-
tion as adaptor proteins rather than enzymes. 
“There’s no active site for an E3—it’s essen-
tially a protein-protein interaction chal-
lenge,” says Mark Rolfe, president and CSO of 
Cleave Biosciences. E2 ubiquitin-conjugating 
enzymes are also difficult targets. “It turns out 
there isn’t a deep cleft on the E2 ubiquitin- 
conjugating enzyme—it’s a fairly exposed 
active site because the C-terminus of ubiqui-
tin needs to bind there and needs to be able 
to react with the lysine residue on the substrate 
it’s going to be ultimately bound to,” Rolfe says. 

Without specifying the targets involved, 
Celgene, of Summit, New Jersey, plans to tap 
into the structural biology capabilities of San 
Francisco–based Nurix in the hunt for small 
molecules that target either E3 ubiquitin 
ligases or E2 ubiquitin-conjugating enzymes. 
The scale of the deal—
it involves $150 million 
upfront plus up to $405 
million in milestones 
for a single program—
prompted one seasoned observer to speculate 
that Nurix already had Revlimid’s target in its 
sights. “I think they are going after cereblon 
and most likely have molecules that are bet-
ter,” he says. 

Cancer indications remain the main—but 
not exclusive—focus of drug  developers. 
“Everybody looks for inhibitors, but we 
are activating a couple of ligases that are 
very important in inflammation and neu-
rodegeneration,” says Tauseef Butt, CEO 
of Malvern, Pennsylvania–based Progenra. 
“There, the ubiquitin ligases offer exquisite 
specificity,” Goldberg comments. “The DUBs 
are a little more general in some cases, but 
there are others which regulate the cell cycle 
and those are alluring targets.” Five classes 
of DUBs—comprising over 70 enzymes in 
all—have been identified. These include 
four cysteine protease families, ubiquitin 
C-terminal hydrolases, ubiquitin-specific 
proteases (USPs), Machado-Joseph disease 

protein domain proteases and ovarian tumor 
proteases, and one family of metalloprote-
ases, the JAMM domain metalloproteases. 
Mission Therapeutics, of Cambridge, UK, 
is focused exclusively on targeting the first 
four classes. “At least one-fifth of the DUBs 
are very attractive, with our current knowl-
edge,” says vice president of biology Xavier 
Jacq. The deal between Almac and San 
Francisco–based Genentech, which is worth 
up to $363.5 million in upfront and  milestone 
payments, concerns an undisclosed USP can-
cer target. USPs have proved to be evasive 
targets thus far. “You could count on one 
hand the number of bona fide published USP 
inhibitors,” says Tim Harrison, Almac’s vice 
president of drug discovery. 

Academic researchers reported that a 
USP7 blocker, developed by Progenra, over-
came resistance to Velcade in a series of in 
vivo and in vitro models (Cancer Cell 22, 
345–358, 2012). Progenra aims to move a 
successor to this molecule into the clinic next 
year, Butt said. Proteostasis Therapeutics, of 
Cambridge, Massachusetts, entered an alli-
ance with Biogen, also of Cambridge, to target 
USP14 in neurodegenerative disease, based 
on preclinical findings, which suggest that 

its inhibition acceler-
ates the degradation of 
proteins that are prone 
to aggregation, such as 
tau in Alzheimer’s and 

a-synuclein in Parkinson’s disease (Nature 
467, 179–184, 2010).

Less selective, perhaps, is targeting the E1 
ubiquitin-activating enzyme. But Takeda is 
exploring these targets in combination with 
other therapies, having seen what senior sci-
entist Allison Berger describes as “striking 
synergy” between an E1 ubiquitin-activating 
enzyme inhibitor TAK-243, in phase 1, and 
azacytidine in patients with acute myelog-
enous leukemia. “We’re still working on 
understanding the mechanism of that, but it 
seems to apply across a wide subset of AML 
[acute myeloid leukemia] subtypes,” she says.

Dissecting the complex biology of the ubiq-
uitin-proteasome system and its role in human 
disease remains an ongoing task. Progress has 
been slow, but given the rich target universe it 
holds, it would be surprising if those in the field 
did not make significant additions to the drug 
approvals it has already attained.

Cormac Sheridan Dublin

“Parents owe it to their children 
to provide a good start.” Harvard’s 

George Church on editing human genes. 
(The New Scientist,  18 September 2015)

“We who practice genomic medicine—we say 
HLI [Human Longevity Inc.] has absolutely 
no experience with patient care. I want to 
inject caution: it needs to be medically 
sound as well as scientifically sound.” Charis 
Eng, chair of the Cleveland Clinic’s Genomic 
Medicine Institute in Ohio, reflects on Craig 
Venter’s intention to open a ‘health nucleus’ 
at his La Jolla headquarters to provide 
genetic and health services to self-insured 
individuals. (MIT Technology Review,  
22 September 2015)

USPs have proved to be 
evasive targets
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