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Property Rights are Important
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The first U.S. patent, issued to Samuel Hopkins on July 31, 1790,
for an innovative way of making "pot ash and pearl ash™ -- source, Wikipedia

I. Define and scale
relationships
among parties

2. Support
investment and
returns

3. Rights
frameworks
change over time



Property Rights Change

The Copyright Act of 1976 stipulates (section 102):

(b) In no case does copyright protection for an original work of authorship extend to any idea, procedure,
process, system, method of operation, concept, principle, or discovery, regardless of the form in which it is
described, explained, illustrated, or embodied in such work.

Congress attempted to clarify the situation for computer programs
(Rep. No. 473, 94th Cong., Ist Sess. 54 (1975)):

Section 102(b) is intended, among other things, to make clear that the expression adopted by the programmer is
the copyrightable element in a computer program, and that the actual processes or methods embodied in the
program are not within the scope of the copyright law.

and the National Commission on New Technological Uses of Copyrighted Works (CONTU),
wrote in its final report (1978):

Where could a meaningful line of demarcation be drawn? Between flow chart and source code! Between source

code and object code! ...The Commission believes that none of these is appropriate. The line which must be drawn
is between the expression and the idea, between the writing and the process which is described.

From MIT Course 6.805/STS085: Software and copyright law

E.g., copyright law was extended to cover software decades ago.
More recently software patents have been pursued.




What About Biotech Today?

Example: UC Berkeley, Amyris Inc., & One World Health
team up against malaria!

I. ~10 step biosynthesis project leading to artemisinin

2. ~$25 million research and development budget

3. Strong, traditional patent-based property rights program
4.

Prepare defense against possible poor quality
counterfeit products, preserve freedom to operate



Synthetic Biology as Tools Revolution

Recombinant DNA Polymerase Chain Reaction DNA Sequencing
First . il -
Gen. = | = = _
Biotech 3 = _
Basic “Cut” & “Paste”l8 Amplify & Make Simple Changes Read Out the Genetic Code
Synthesis Abstraction
Next RS
Gen. IS BBa_F2620 | SCREW THREADS AND NUTS
Biotech . TR S
New
Tools Decoupling of design Engineered simplicity Refined genetic

components supporting
“off the shelf” reuse.

& fabrication, leading enabling many
to CAD and EDA. component systems.




Connection or Collision?

(synthetic biology meets property rights)

Example:

2008 iGEM competition resulted in 1,500 new BioBrick Parts being
developed last year, produced by students across 30 countries.

I. 2008 iGEM budget
worldwide ~$4 million

. 2. Commercial freedom
o f- "_ . to operate unclear

k. ' $ : 3 Patent filings on all
’ 5 | new 2008 parts would
- *::r cost up to $37.5 million

| 4. iIGEM and the parts
i ¥ collections continue
L | to grow (geometric)

N



Connection or Collision?

(synthetic biology meets property rights)

Second Example:
ATCE - 010/ ATe &~
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I. DNA sequencing and synthesis technologies make
genetic information and material interconvertible

2. Material transfer agreements are thus becoming less
relevant

3. Sequencing and synthesis tools improving geometrically

4. Construction of 1000+ component systems now

possible; conducting FTO searchers on 1000s of
components non-trivial.



OPEN G ACCESS Freely available enline

Collision!!

!

PLOS sowoar

ey
Synthetic Biology:

Caught between Property Rights,
the Public Domain, and the Commons

Arti Rai’, James Boyle

ovel anufical gemetic sysiems

wath teclve Bvacs insicad of

for 1], Bacieria that can
be programmed o Gke photographs
[2) or form visitiée patserns | 3], Celis
Gt can count the number of Gaues
they divide [4). A live podio virus
“created froes scratch aing madl
ocder segmenas of DNA and 2 viral
Remoane map that s frecly avadable
o he Internetl” [5) Those are some
of the remarkatie, and occasionally
daturbing, e of "syndhetc Baology,”
the astompd %0 comnsanect Mde starting
a1 the genete lewvel [ terms of their
scale and ambinon, these oefforn
g0 beyond radisonal recombinant
DNA echnology. Rather thas simply
tramderming a precxntng gene from
Ofe oo 1o another, wnitihe tic
blologats aim 10 make blology a tree
engincermng discipline

In the wane way that clecancal

engncers rely on standand

PLoS Biology | www.plosbiology.org

DNA, ias developen Believe that, o
DNA synthesin technology becomes
increasingly inexpemsive (7], the
regiatry will be composed largely of
ndormation and specilicatons that
can be executed in syathesiscrs just
as semiconductor chip designs e
exccuted by fabcication firs,
Snthetc Bodogy has already
produced importasa resalss, including
moee accurate ALDS s and the
possataliny of undamesed sapples of
proeviownly scarce drugs for madar
[%]. Proponemts hoge 10 e ssnthetic
crgansms to peoduce not anly
medicaly relevam chemicals but alwo
indusrial materialy, incuding biofucls
such o hydrogen and ethanol [9]. At
the same ume, sythetic tuology has
cngendered mumerows policy concerns.
From its imcepaon, comenentaion have
rabved beucs rangiog from eoethocal
and covironmental wornes to fearns of
boterronsm--indeed, the US Central

0389

temsion botwoen different methods

of cresting “opennea” On the one
hand, ooe sandard mechaniam for
creating opennes has irvalved putteg
marersal in the pubidc domain, ouside
the world of groperty. On the other,
snchet buodogy researchers may wang
10 we micBecusal property rights o
Creaie a “commoms,” Just as develogeen
of free and opon source software use
the Jeverage of sofltware copnrights to
ULpOse TOqUIrements of openness on
future programmen, roquirements
reater chan those attaching 10 2 public
domuain work. Bul synthetic biology,
unlike software, & not necossandy
protecied by copyright. Should we
retiunk e boundary lines between
inteBecoaal property and the public
domain as a result?

The Perfect Storm: Flawed Biotech
Law Meets Flawed Software Law?

Intellecoual property law @ the US has

March 2007 | Volume 5 | Issue 3 | e58



Challenge or Opportunity?

Experiments and advancements in the business models and
owhnership, sharing, and innovation frameworks will be at
least as important to our future biotechnology successes
and competitiveness as will be the advancements of our
educational programs and research laboratories.



Past Lessons & Inspirations

Early 1970s

“Who can afford to do professional work for
” , o nothing? ... Nothing would please me more
The first Unix application would be a - ¢, being able to hire ten programmers and

word-prclacessing program to be”used deluge the hobby market with good software.”
by AT&T's patent-writing group. Bill Gates, Microsoft, Inc.

http://www.spectrum.ieee.org/print/ | 57|

http://www.time.com

“Proprietary software divides the users and
keeps them helpless, and that is wrong.”
Richard Stallman, Free Software Foundation

http://www.boycottnovell.com/2009/03/14/
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Our Combined Opportunities

Develop and validate complementary legal frameworks
that best support the ownership, sharing and innovation
needed to power the next generation of biotechnology.

Enable a rich, fully diverse ecology of commercial and
public benefit use from the outset (i.e., avoid “religious”
and dysfunctional community polarization).

Address issues of equity (and perhaps also safety and
responsibility) that impact broader acceptance and
framing of biological technologies.




The BioBricks Foundation is a not-for-profit that:

I. Is developing and supporting new legal frameworks
enabling open biotechnology (next slides).

2. Enabling an open, open technical standards
process (inspired by IETF, USB, et cetera).

3. Fostering the Synthetic Biology community
(e.g., SB4.0 in Hong Kong, 2008)

www.biobricks.org



http://www.biobricks.org
http://www.biobricks.org

BioBricks Legal Team Leadership

‘Lee Crews, Principal

Patents
Life Sciences
Medical Technologies

David Grewal

J.D.,Yale; PhD, Harvard (2009)
Harvard Society of Fellows
Author, “Network Power”

FisH & RICHARDSON P.C.

Intellectual Property | Litigation | Corporate

Jason Schultz

Acting Director
Samuelson Clinic

UC Berkeley Law
Previously of EFF

Mark Fischer, Principal

New Media and Entertainment
Trademarks

Copyrights

Licensing

FisH & RICHARDSON P.C.

Intellectual Property | Litigation | Corporate

Jennifer Lynch

Clinic Fellow &
Supervising Attorney

Samuelson Clinic
UC Berkeley Law
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First-Order Goals

Food
Energy
Enviro

Agricult.
Health
Chemicals
Security

Collections of
Free-to-Use Genetic Parts

I. Enable and support development of a community of
contributors and users of free-to-use parts.

2. Address issues associated with encumberance of novel
uses/reuse of parts, alone or in combination.

3. Don’t “irreversibly pollute® the long term, big picture.

| 4



Starting from First Principles

Slow, expensive,

Pate nts: Standard practice exclusive

Could be too strong.

COP)'I‘IghtI Cheap, easy to Use Not used today

ContI‘aCtSZ Defined agreements Leaky

Pu bl |C DOma| N:  Cheap, fast May not offer protection.

Hard to build community

SUi Genel‘iSZ Could be exactly right Expensive & political

|5



First Generation Solution

The BioBrick Public Agreement

I. Bilateral Agreement between Contributors and Users of genetic
parts (optimized for BioBrick parts but not limited thereto).

2. Contributors make irrevocable promise to not assert any
property rights they hold that would Ilimit use of their “contributed
materials® against Users.

3a. Contributions are “freedom to use” for specified materials.

3b. Users agree once, getting access to all contributed materials
3b. Framework is backwards & forwards compatible with patenting.
3c. Framework is opt-in (i.e., non prescriptive).

16



BPA vI DRAFT is available for

bublic distribution and comment.

I'he BioBrick™ Contnbutor Agreement
DRAFT Version | (October 2009)

The "Matenals” are the particular standardized genctic matenial and associated functional

mformation descnbed as follows:

| Please include BioBnck part number(s), if appropniate. Coatributor may list as many different
parts as Matenals as Contnbutor wishes. |

The “Comtnbutor™ 18 (name, address, contact infoematon):

Applicablc BioBnck™ Standard(s):

Attnbution o the Contnbutor: Should Users attnbute the Matenals 10 the Contnbutor when the

Materals are commercialized or otherwise distnbuted? Yes NO

Describe attnbution (if any)

http://hdl.handle.net/1721.1/49434

|7
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Mapping the Paths of BioBrick Parts

Commons
of Free Parts

(1) Direct public contribution of non-
patented uses (most parts).

(2) Convenant not to assert uses
protected by patent (some parts).

Most Users will
contribute new
parts too.

\ \ i ARrick™ Direct- or Mixed-
é BioBrick™ Part Use Product, as per
Users 1 & 2
Contributor Agreement
User Agreement

N 7

s

=
Direct-Use Product or

Re/Distribution
(“Powered by the BPA”)

Mixed system, novel

\wmbination, or mvention/’

e — _

.Mixed-Use Product

Powered by the BPA

(User may choose to seek patent
protection)




How is this going to help me?

Food
Energy
Enviro

Agricult
Health
Chemicals
Security

Collections of
Free-to-Use Genetic Parts

I. Over time, but on a timescale much faster than patent terms,
sets of genetic parts should become available for commercial use.

2. Expansion of existing biotechnology communities and many
new service opportunities.

3. Reduction of capital costs for new R&D projects and startups.
19



How will this not hurt me?

http://aunz.siemens.com/Safety/Publishinglmages/CC_2095_safety.jpg

I. Opt-in. Individuals and
corporations can choose to
participate as Contributors or
Users as appropriate.

2. Mixed-use. Heterogeneous
systems can be protected by
patents, if needed.

3. Liability management.
Transparent disclosure, direct
disclaimer,& compartmental.

4. Strategic awareness &
leadership. The world of
biotechnology is changing.
Ignoring new ideas and
approaches can be a greater
risk.

20
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Frequently Asked Questions

I. How will this work practically? Will it be like iTunes?

Contributors will contribute materials via the BioBrick Contributor Agreement. The BioBricks
Foundation (BBF) will provide this service for free via the web. Third parties could (theoretically)
also provide such service. The Contributor Agreements themselves will be made publicly available
for use and redistribution. Users will agree to the BioBrick User Agreement via a “clickthrough”
form that will be freely available via the web (c/o the BBF). The BBF will not maintain records of
User Agreements, but will provide a free service to validate User Agreements as needed.

2. What is being contributed?

An irrevocable promise not to assert any property rights held by the Contributor over Users of
the contributed Materials.

3. Will all existing BioBrick parts be covered by the BPA?

The BioBrick Public Agreement will not apply retroactively to all BioBrick standard biological
parts. Existing or new parts must be contributed under the BPA to be covered.

4. Can only BioBrick parts be covered by the BPA?

The BPA is optimized for use with, and best supports, contributions of use for genetic material

that has been refined and standardized in accordance with one or more open BioBrick Standards.

5. Is institutional sign-off required?

Sometimes, for example, if your terms of employment would require such sign-off.

6. When would this impact me?

It depends. For example, if you are a researcher who would like to contribute something, sigh up now
as one of the lead BPA launch teams. A bioproducts company?! Build awareness now so that as parts
become available R&D, business, and legal teams are knowledgeable. A tools company? Develop
strategy now. A next generation synthetic biology startup? Integrate thinking into soul of company
strategy and structure. 21




More Questions

7. Is the BPA “viral’?

No, not as currently drafted. Users of BPA-contributed parts are not required to “give back™ any
other genetic components that they might combine with BPA-contributed parts.

8. Can I patent something that uses BPA-contributed parts?

Yes, as currently drafted. Novel materials and applications produced using BPA-contributed parts
may be considered for protection via conventional property rights.

9. Why won’t a patent “troll” file patents on all possible novel

uses of BPA-contributed parts.

In theory, nothing. In practice, many things. As one example, the costs of such filings would be
formidable. As a second example, contributors and others can readily disclose at the time of
contribution known and imaginable uses of so-contributed parts, making obvious many future uses.
As a third example, the community of BioBrick parts users continues to grow (e.g., a highschool
student could make and contribute a new part) and professionally-staffed public-benefit
production facilities for making and contributing high-quality free-to-use parts are getting started.

10. Will the BioBricks Foundation own the parts that | contribute?

No. You decide who owns or can use your parts. By contributing a part under the BPA you are enabling
others who agree to the BPA User Agreement to freely use the parts that you contribute.

I 1. Why does the BioBricks Foundation use a trademark right?

The BBF hold trademark on uses of the word “biobrick” in order to protect its free-to-use and open
technical standards and legal framework. As a government recognized not-for-profit organization the
BBF has no intention of profiting from these public benefit services.

12. What if | have a different question?

Please contact us by email via the addresses on the next slide. 22



How To Particpate!

We are looking for very strong feedback and participation.

Please send us your comments, questions, or concerns.

Contacts: Drew Endy via endy@biobricks.org
David Grewal via grewal@biobricks.org
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