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CpG Oligonucleotide Therapeutics – 
A History Lesson for CRISPR?

When we look at the emerging and 
likely future battles being fought to 
establish dominance in the emerging 
fi eld of CRISPR technologies, it may be 
too easy to conclude that one has no 
frame of reference to help understand 
what the conclusion will likely be. 
However, as Harry S Truman said; 

“There is nothing new in the world 
except the history you do not know”. 
There have, of course, been many 
emerging technologies that have been 
subject to an IP land-grab. One such 
instance that we will look at in this 
article relates to CpG oligonucleotides. 

In the 19th century, a clinician 
called William B Coley successfully 
treated a number of patients suffering 
from cancer with bacterial lysates. It 
took many years to identify the basis 
for this therapy. In the 1980s, a team 
of researchers concluded that the 
ability for the lysates to treat cancer 
was derived from the nucleic acid 
content. It was not, however, until 
the 1990s that the full story began to 
emerge. Dr Kreig found that it was a 
specifi c structure within a bacterial 
nucleic acid that elicited a powerful 
immune response. That structure 
was a cytosine-guanine repeat, with 
an unmethylated cytosine, when 
provided with appropriate bases up 
and downstream from that repeat, ie 
CpG oligonucleotides. This discovery 
opened the doors to a new branch of 
immunotherapeutics and immune-
adjuvants. 

A number of companies sought 
to exploit the emerging field of 
CpG oligonucleotides. Two of the 
companies that were amongst the 
fi rst to rise to this challenge were 
Coley Pharmaceutical Group Inc. 
and Dynavax Technologies Corp. 
Both were able to raise considerable 
fi nancial capital on the back of the 
excitement surrounding the potential 
for a new range of therapeutics and 
immune adjuvants derived from CpG 
oligonucleotides. Each armed with a 
full war-chest, they both set about 
laying down a considerable portfolio 

of patent applications and strategies 
for restricting the ability of the other 
to establish a useful monopoly in 
the fi eld. Both parties wanted to 
dominate this emerging fi eld.

As an indication of how this wish 
to dominate the fi eld played out with 
respect to patent protection, we can 
look to the position in Europe during 
the period from 1995 to 2005. During 
this period, 22 European patent 
applications were published in the 
name of Coley Pharmaceutical Group, 
whilst during the same period, 19 
European Patent Applications were 
published in the name of Dynavax 
Technologies Corp. As both parties 
were aware that the other was trying 
to establish a dominance in the fi eld, 
even when the technology was not 
fully developed, each party raced 
to fi le their applications before the 
other. Not all CpG oligonucleotides are 
created equal, and so the accuracy 
of defining those most effective 
oligonucleotides in the applications 
was vital. The need to speedily fi le 
applications inevitably resulted in 
many of the applications being fi led 
with problems that would make their 
prosecution to grant diffi cult. Of the 
19 European patent applications fi led 
by Dynavax Technologies Corp, four 
applications had to be withdrawn by 
the applicant and two were refused 
during oral proceedings before the 
Examining Division of the EPO. Coley 
Pharamceutical Group perhaps fared 
worse, with seven of their European 
patent applications having to be 
withdrawn by the applicant and one 
being refused during oral proceedings 
before the Examining Division of the 
EPO.  

The cost of prosecution of both 
portfolios was no doubt considerable, 
with losses through withdrawal and 
refusal resulting in a considerable 
waste of resources. Nevertheless, in 
a land-grab for an emerging fi eld, this 
is probably to be expected.

The strategy for both parties was, 
of course, not merely to protect as 

much as they could of the emerging 
fi eld, but also to go on the attack. 
Of the 13 patents granted in Europe 
to Dynavax Technologies Corp., 
four were opposed. The result of 
these oppositions was that two of 
the patents were revoked in their 
entirety, whilst two were maintained 
with restrictive amendments to the 
claims. Coley Pharmaceutical Group 
was an opponent in the majority 
of these oppositions. A similar 
situation occurred on the other 
side. Of the 14 patents granted 
to Coley Pharmaceutical Group, 
four were opposed. Three of the 
opposed patents were maintained 
with restrictive amendments to the 
claims, whilst the remaining opposed 
patent was revoked in its entirety. 

The position was much more 
complicated and no doubt 
considerably more expensive 
in the US. Indeed, costly and 
time-consuming interference 
proceedings were launched and 
won by Dynavax Technologies 
Corporation. In these proceedings, 
Dynavax Technologies Corporation 
successfully argued that the invention 
defi ned in an application – which it 
had in-licensed from The Regents 
of the University of California – was 
invented prior to that of a patent 
granted to Coley Pharmaceutical 
Corp. Under the old “fi rst-to-invent” 
rules in the US, despite the fact 
that the Coley Pharmaceutical Corp. 
patent had been fi led prior to that of 
the University, the University patent 
was able to claim an effective earlier 
date. 

A lot of fi ghting and money was 
clearly spent, but both parties 
did come through this period to 
achieve relative success. Coley 
Pharmaceutical Corp. went on to 
list on NASDAQ, raising a reported 
$96 million, and was later majority 
purchased by Pfi zer for a reported 
$164 million. Dynavax Technologies 
Corp. is still operating independently 
and developing CpG oligonucleotides 
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for use in multiple cancer indications, 
as a vaccine for the prevention of 
hepatitis B and as a disease-modifying 
therapy for asthma. Their lead 
product is SD-101, an investigational 
cancer immunotherapeutic currently 
in Phase I/II studies, and HEPLISAV-B, 
a Phase III investigational adult 
hepatitis B vaccine.

Interestingly, after years of 
opposing each other’s position, it 
finally became necessary for the 
parties to collaborate. In order 
for Dynavax Technologies Corp. to 
pursue commercialisation of their 
hepatitis B vaccine, they took a 
non-exclusive license from Coley 
Pharmaceutical Corp in 2007. Under 
the reported terms of the agreement, 
Coley Pharmaceutical Corp. received 
a $5 million up-front payment, with 
a further $5 million upon regulatory 
approval of the therapeutic. Royalty 
payment also accrued to Coley 
Pharmaceutical Corp. from sales 
of the therapeutic. The two parties 
were then working together for their 
mutual benefit.

Perhaps the relationship between 
Coley Pharmaceutical Corp and 
Dynavax Technologies Corporation 
would always have ended up taking 
this route, competition seeming to 
be the natural order in business. But 
one does reflect on the story and 
wonder if a more beneficial route for 
both parties could have been taken. 
Ultimately, both parties collaborated 
to get a product to market, and both 
parties financially gained from this 
arrangement. If collaboration had 
been honestly sought around the 
beginning of the new millennium, 
could things have been different? 
Could both parties have agreed 
areas of this new field that each 
could investigate un-hampered by 
the other, whilst at the same time 
identifying areas where they could 
collaborate. In agreeing to proceed 
in this way, they would no doubt 
have spent considerably less on legal 
fees fighting each other, and likely 
have ended up with broader patent 
protection in which together they 
could have better dominated the 
emerging field. On the other hand, 
perhaps this story demonstrates 
that the patent system is working. 
Two innovators bringing an emerging 

technology to the world have been 
rewarded by the grant of a good 
clutch of patent rights. However, 
the breadth of those patent rights 
has been kept in check by the 
natural inclination of both parties to 
compete. 

Perhaps an even more interesting 
avenue for reflection is the parallels 
with the current land-grab we see 
in relation to CRISPR technologies. 
The early CRISPR/Cas9 patent 
landscape for use of CRISPR/Cas9 
in eukaryotes is even more complex, 
with a plethora of interwoven filings 
by at least six parties. Originally, a 
number of the early players in the 
field, including the lead inventors 
Feng Zhang of MIT/Broad Institute, 
Jennifer Doudna of UC Berkeley and 
George Church of Harvard College, 
collaborated with one another and 
set up Editas to develop human 
therapeutics using CRISPR/Cas9. 
Had this collaboration continued, 
then today they collectively may 
have been in a stronger position 
to dominate this emerging field. 
Instead, the collaboration fell apart 
and various companies obtained 
licences from different early players 
in the field. The ongoing CRISPR 

patent wars have resulted in a 
replay of the approach for the CpG 
oligonucleotides technology. 

There are a number of similarities 
to be observed here. Like for CpG 
oligonucleotides, the parties are 
adopting an approach in which they 
attempt to dominate this new field, 
and to go on the attack against the 
others. This can be illustrated by 
looking at the patent filings of the 
MIT/Broad institute of which Feng 
Zhang is the lead inventor. From the 
outset the plan was to thicket the field 
with a number of patent applications 
and to expedite the process in an 
attempt to dominate the field. Their 
earliest patent application was on 12 
December 2012, and a year later they 
divided this out into 10 international 
patent applications which mostly 
entered Europe early. These patent 
applications have been expanded 
further, so that currently they have 
no less than 24 European patents/
patent applications in Europe which 
claim the earliest priority date of 
12 December 2012. Armed with a 
war-chest, they have attempted to 
dominate the field, whilst attacking 
the patent applications of the others. 
And this approach may also be seen 
to be backfiring in Europe. Eight 
of their European patents are in 
opposition and whilst the opponents 
are mainly anonymous, it is likely that 
the other parties in the early CRISPR/
Cas9 patent landscape are amongst 
the opponents. A preliminary and 
non-binding opinion issued by the 
Opposition Division of the EPO 
on one of these oppositions (an 
opposition to EP 2771468) implies 
that a number of the granted 
patents will be severely restricted 
or revoked during opposition, as the 
opponents highlight that the formal 
requirements to be entitled to their 
earliest filing date have not been met 
by the patentee. 

In the US, the situation is just as 
contentious; the patent interference 
between the Broad Institute and UC 
Berkeley over who was the first to 
invent CRSIPR/Cas9 as a gene-editing 
tool for eukaryotes has been ongoing, 
and the decision announced in 
February 2017 is currently being 
appealed. Back in August 2016, the 
legal fees spent by Editas alone (a 
company having an exclusive licence 
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for human therapeutics aspects from 
the Broad Institute) on the CRISPR 
patent battles was reported to be 
$10.9 million. This will have increased 
signifi cantly since then.

Furthermore, there are similarities 
between obtaining patent protection 
for CpG oligonucleotides and for the 
guide sequences used in the gene 
editing process. The guide sequence 
is an RNA sequence which contains 
a portion of around 20 nucleotides, 
which is designed to hybridise to 
a target sequence which you wish 
to edit. Like CpG oligonucleotides, 
not all guide sequences are created 
equal; for example, different guide 
sequences having different rates 
of deleterious off-target effects. 
When CRISPR/Cas9 emerged as 
a gene editing tool, there seems 
to have been a follow-on race to 
seek protection for specifi c guide 
sequences which may have utility 
in human therapeutics. The need to 
speedily fi le patent applications to 
attempt to get protection for guide 
sequences for use in their treatment 
of specifi c diseases has inevitably 
resulted in many of the patent 
applications being fi led too early, 
creating problems that will make 
their prosecution to grant extremely 
diffi cult.

Whilst the CRISPR patent 
landscape is still evolving and 
appears murkier than for CpG 
oligonucleotides, there may be 
lessons to be learnt from history. At 
some point there will be a need for 
collaboration between the parties 
involved, whether by cross-licensing 
between the parties or agreements to 
areas of therapeutics which each may 
work within. MPEG-LA has invited the 
parties involved to consider pooling 
their foundational CRISPR patent 
rights under a single non-exclusive, 
cost-effective, transparent licence 
on 25 April 2017. It remains to be 
seen if the parties would be willing 
to pool their patents under such 
terms, given the advantages of 
exclusivity when seeking to provide 
new medicaments. However, perhaps 
as with CpG oligonucleotides, we 
will eventually see some form of 
collaboration between the parties, 
which may be to the advantage 
of all.
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