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A Berkshire Hathaway Company

Takeda and PvP Biologics Announce Development Agreement around
Novel Therapeutic for Celiac Disease

OSAKA, Japan & SAN DIEGO & SEATTLE--(BUSINESS WIRE)--Takeda Pharmaceutical Company Limited (“Takeda”)
(TOKYO:4502) and PvP Biologics, Inc. (“PvP”) today announced a global agreement for the development of KumaMax, a novel 7- m
enzyme designed to break down the immune-reactive parts of gluten in the stomach, thereby avoiding the painful symptoms and

damage done in the small intestine from accidental gluten ingestion.

Under the terms of the development agreement, PvP will conduct all
research and development through phase 1 proof-of-principle studies per

We are pleased 1o be partnering with

PvP Biologics, a company whose a pre-defined development plan. Takeda will fund $35 million for PvP’'s

nanagement team has a proven track expenses related to the plan in exchange for an exclusive option to

record of successfully bringing assets acquire PvP following receipt of a pre-defined data package. Upon PvP’s

that taraat chroric inflammatony G successful completion of the development plan, Takeda may exercise its PVP BIOLOGICS
L -'-.-.'-J-'- i rouah develon Tl"'l“{ ) option to acquire PvP by paying an undisclosed fee as well as

development and regulatory milestones.

3 Tweet this

“This agreement with PvP Biologics reinforces Takeda's commitment to
developing therapeutics targeting celiac disease. KumaMax could address
a significant unmet need for celiac patients who try, but are unable to completely avoid gluten exposure in their diets, and thus
continue to experience debilitating symptoms,” said Asit Parikh, head of the gastroenterclogy therapeutic area for Takeda. “We
are pleased to be partnering with PvP Biologics, a company whose management team has a proven track record of successfully
bringing assets that target chronic inflammatory Gl diseases through development.”

http:// www.businesswire.com/news/home/20170105005656/ en/Takeda-PvRBiologics Announce-Development-Agreement-Therapeutic



The KumaMax project got its start in 2011 as an undergraduate project at the University of
Washington (UW) for the international Genetically Engineered Machine (iGEM) competition.
The iGEM competition is the premiere student team competition in synthetic biology. For
iIGEM, undergraduate students design, build, and test new biological molecules or systems
over the course of the summer, then travel to MIT in the fall to present their work and
compete against teams from around the world. The 2011 UW iGEM undergraduate team
dreamed of treating celiac disease with an oral therapeutic, using computational protein

design software developed at UW.
https:// www.pvpbio.com/technology/
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Make It or Break It:
Diesel Production and Gluten Destruction, the Synthetic Biology Way

Synthetic biology holds great promise regarding the production of important compounds, and the degradation of harmful ones. This summer, we harnessed
the power of synthetic biology to meet the world's needs for fuel and medicine.

Make It: Diesel Production We constructed a strain of Escherichia
coli that produces a variety of alkanes, the main constituents of diesel
fuel, by introducing a pair of genes recently shown to convert fatty
acid synthesis intermediates into alkanes.

Break It: Gluten Destruction We identified a protease with gluten-
degradation potential, and then reengineered it to have greatly
increased gluten-degrading activity, allowing for the breakdown of
gluten in the digestive track when taken in pill form.

iIGEM Toolkits To enable next-generation cloning of standard
biological parts, we built BioBrick vectors optimized for Gibson
assembly and used them to create the Magnetosome Toolkit: a set of
18 genes from an essential operon in magnetotactic bacteria which
we are characterizing to create magnetic E. coli.




We believe that the engineering of biology
will fundamentally change the world
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And we are part of this revolution
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Funding (US$m)

Over $590m raised

(June 2019)
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HUMAN PRACTICES

Through Human Practices, iGEM teams consider whether their projects are responsible and good for
the world. They engage creatively with issues relating (but not limited) to ethics, sustainability, safety,
and security. These issues are complex and don’t have simple answers. Teams therefore often conduct
public engagement; inviting stakeholder input to shape the direction of their work.

"Human Practices is the study of how your work affects the world, and how the world affects
your work." — Peter Carr, Director of Judging
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Introduction How to Succeed
Learn about Human Practices and why it is an All teams are expected to engage in Human
important part of iIGEM. Practices. Check out our tips for teams and the

medal and prize criteria.

READ MORE
READ MORE

Resources

Getting started? These resources can help you
think about how to integrate human practices in
your project design

http://2018.igem.org/ Human_Practices
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COMPETITION - EDUCATION - TEAMWORK - TECHNOLOGY -~ SAFETY & SECURITY - ENTREPRENEURSHIP -
RESPONSIBILITY - COMMUNITY - SHARING

http:// igem.org/Facets



SAFETY AND SECURITY HUB

Welcome to the 2018 Safety and Security Hub!

0 FBI Biosecurity Program

BIOLOGICAL
§ COUNTERMEASURES
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Introduction Safety Policies Keep it in the lab
In IGEM, we have clear expectations for teams iGEM has policies on do not release, human IGEM teams should not release any genetically
when it comes to safety and security, including experimentation, human subjects research, modified organisms or their products outside the
for Project Design, Laboratory Work, and gene drives, antimicrobial resistance, use of lab (or put them in people). See the Do Not
Transfer Practices. animals, parts from risk group 4 organisms Release policy for more information on

and deletions as modifications. complying with laws, being responsible and what

constitutes a release.

WHAT IS SAFETY & SECURITY SAFETY & SECURITY POLICIES

http://2018.igem.org/Safety






Safety Form

=

All teams are required to fill the Safety Form.

o
T

June 29 September 7
An initial version of A final version of this
this form, with as form must be signed

much information as  off by the PI.
possible, is to be
provided by the team.

Check-In Form

Any team that plans to acquire or use
any organism/part that is NOT on the
White List must submit a Check-In
form first. Once the iGEM Safety
Committee has approved your Check-
In by email, you may begin your work.

Animal Use Check-In Form

-

»

If your team is using any vertebrates
(e.g. rats, mice, guinea pigs,
hamsters), or higher order
invertebrates (e.g. cuttlefish, octopus,
squid, lobster) you will need to
complete a Check-in form to tell us
about any risks associated with your
work and how you will be managing

them.
ANIMAL USE FORM



The IGEM White List




