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property rights covering technical standards. 
Inevitably, there will be trade-offs in the 
time and resources needed for developing 
technical standards versus the time and 
resources needed to identify and evaluate 
property rights that may be essential for 
practicing those standards. As such, it 
will be important to establish policies for 
meaningful disclosure that are not overly 
burdensome and will not unduly hinder the 
standards development process.

We, together with the BioBricks 
Foundation and others in the synthetic 
biology community, would welcome 
additional work by legal professionals 
to analyze, establish and share opinions 
regarding the ‘freedom to operate’ for 
SBOL v1.1 and other standards from 
a property rights perspective. These 
opinions could, for example, be made 
available to the public by posting on 
the BioBricks Foundation’s website. By 
engaging in a careful and active process 
of public documentation and disclosure 
of SBOL’s development, and by working 
with legal experts that could assist in 
identifying potential third-party rights 
(thereby enabling workarounds if needed), 
we hope to realize our goal of keeping the 
SBOL standard free to use for all.
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Members of the SBOL development group, 
J. Christopher Anderson, Evan Appleton, 
Douglas Densmore, Drew Endy, Michael 
Fero, Michal Galdzicki, John H. Gennari, 
Raik Grünberg, Linh Huynh, Jeffrey David 
Johnson, Linda J. Kahl, Goksel Misirli, Chris 
Myers, Ernst Oberortner, Matthew Pocock, 
Jacqueline Quinn, Cesar A. Rodriguez, 
Nicholas Roehner, Herbert Sauro, Evren 
Sirin, Guy-Bart Stan, Neil Swainston, Mandy 
Wilson, individually and collectively, do 
not hold or plan to assert property rights 
claims against users of SBOL. Although we 
can never guarantee that third parties will 
not assert claims against SBOL users, our 
intention is to develop, release and, if needed, 
revise SBOL so that it remains free to use.

We therefore chose to work in an open 
and transparent manner using the BioBricks 
Foundation Request For Comments 
(BBF RFC) process (http://biobricks.
org/programs/technical-standards-
framework/), which allows us to document 
the development of the SBOL standard by 
means of a time-stamped world-readable 
digital archive. For example, BBF RFC #84 
(ref. 3) and BBF RFC #87 (ref. 4) were issued 
on October 3, 2011, and October 11, 2012, 
respectively. We used these BBF RFCs to 
formally disclose the development of SBOL 
at specific points in time, name all process 
participants and establish various aspects of 
prior art.

We agree with Contreras et al.1 that the 
time is right for the SBOL development 
group and others in the synthetic biology 
community to consider more formal 
policies requiring disclosure and licensing of 

(https://biobricks.org/bpa/). It would be a 
small step to implement similar policies for 
synthetic biology standards, such as SBOL. 
Such an approach has recently been proposed 
by one of us for bioinformatics standards9, 
and numerous readily available tools exist 
to assist with policy development2. Best 
outcomes for synthetic biology will result 
from simultaneous consideration of technical 
standards and IP issues.

Accordingly, although we commend 
the authors on their development of 
SBOL and other techniques for achieving 
interoperability of synthetic biology 
elements, we hope that they will also devote 
some attention to the IP issues noted above 
to avoid some of the pitfalls that have 
affected and increased costs associated with 
standardization in other industries.
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Michal Galdzicki, Linda J Kahl, 
Drew Endy & Herbert M Sauro reply:

We thank Contreras et al.1 for drawing 
attention to the important couplings between 
technical standards and property rights in 
synthetic biology. In creating a first-ever 
standard for information exchange in 
synthetic biology2, we are committed to 
ensuring that the synthetic biology open 
language (SBOL) remain free to use for all. 

Status and market potential of 
transgenic biofortified crops
To the Editor:
This month marks the 15th anniversary of 
the publication of pro-vitamin A–enriched 
‘Golden Rice’1. As the crop still awaits regu-
latory approval, its developers have little 
reason to celebrate. Golden Rice is not alone 
in facing a political and regulatory block-
ade. Several other biofortified transgenic 
crops also await authorization, in contrast to 
numerous staple crops with elevated micro-
nutrient content developed through conven-
tional breeding techniques that are available 
for consumption around the world.

Currently, genetically modified (GM) 
crops approved for cultivation are all 

products with improved agronomic traits— 
so-called first-generation traits that mainly 
benefit farmers in the developed and 
developing world2,3, rather than consumers. 
Despite the global growth in transgenic 
acreage of first-generation crops, there is 
now a world-wide ‘regulatory slowdown’4,5 
in approvals of GM crops, and agbiotech 
remains politically controversial in Europe6 
and elsewhere7,8.

The case of Golden Rice illustrates 
how second-generation GM crops face 
commercialization barriers similar to those 
the preceding generation of crops faced9, 
with their benefits often ineffectively 
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