Engaging Audiences in Science Building
through Building with Biology g-\\ | Blology
Public Forums

Activities and Conversations about Synthetic Biology

Welcome!
Thursday, April 28t — Today’s presenters are:

Caroline Lowenthal, Kayla Berry and Elizabeth Kollman, Museum of Science, Boston

As we wait to get started with today’s discussion, please:

Introduce yourself! Type your name and institution into the Chat Box

Call into the phone line (optional) at (877) 898-0037 (if using the phone line please make sure
to mute your phone when not talking and also your computer’s microphone)

Questions? Feel free to type your questions into the Question pod at any time throughout the
webinar

Today'’s discussion will be recorded and shared on www.buildingwithbiology.org at:
http://www.buildingwithbiology.org/blog/online-project-orientations-and-workshops

? » This presentation is based on work supported by the National Science Foundation under Grant No. DRL 1421179. Any opinions, findings, and
J " conclusions or recommendations expressed in this presentation are those of the author(s) and do not necessarily reflect the views of the Foundation.
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What I1s a forum?

e Event for groups of 2-100+
where participants:

— Learn about an emerging
technology

— Engage in a guided
conversation

— Share their views
— Make a plan of action

* Alonger, more in-depth
conversation targeted at
ages 16+

 Scientists are participants,
rather than facilitators
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What I1s a forum?

e Aforum has 4 main parts:
— Welcome and introduction

— Speaker or video
presentation

— Participant conversation
— Report out and wrap up

o A forum usually takes
around an hour and a half
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Why should you hold a forum?

For your participants

For your institution

« Attract and engage adult
audiences with various
backgrounds and ages in in-
depth learning experiences

 Develop your ability to engage
the public in conversations
about societal issues raised by
emerging technologies

« Start to define a new role for
your museum in your
community, as a neutral place
to talk about controversial
science and technology issues

Share their perspectives with
scientists and policy-makers who
want public input on their work

Increase scientist and public
understanding of diverse points of
view

Gain confidence in making
decisions about new technologies

Practice considering different
perspectives and sources of
information for problem-solving

Learn about a new technology and
get the chance to discuss its
impacts
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How this fits into BWB project goals

e The aim of this project is to foster activities in
science museums through which public
audiences can engage with scientists and
in conversations about what synthetic biology is,
how research in the field is carried out, and the
potential products, outcomes, and implications
for society of this work.

 Researchers and publics will explore personal
and societal values and priorities as well as

research outcomes so that both groups can learn
from each other.
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Your options for forums

 Should We Engineer the Mosquito?

— The materials for this forum are provided In
your kit and you can print more from the
Building with Biology website if needed

 Editing the Genome: Now We Can.

Should We?
— You will need to print all of the materials for

this forum yourself from the Building with
Biology website, available by the end of May
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| YOUR PLAN ENGINEE

ENGIN EER [ ™ Wiirite sown your group's proposal for mansging mosquitoss that transmit malaria.

"MOSQUITO?

I pour group chooso o rocass GEmoquitoo In Mombaa, dockde:
Wt you will uses i one dive red iF 5o, which cne? [Lanpeting M rrabaria et or Rargating mindguitoss], nd

Your group is going to decide whether to release genetically engineered [GE) B TR e IO
. - - Vi s s v b F remyerions™ A whed seole
mosguitoes in Mombasa, Kerya, and how to go sbout it. Follow the steps below to el et P I
lzarn about options, then draft your proposal on the back of this sheet. You can find N sk
mers in-depth informstion about the mosquits life cyele, malaria and traditional e s ] B s s L S A Nl
T . . v c e o b A s rsglienst srvmcal [ i s b v, B sl i o e
control methods, and enginesred meosguitoes in the Supplementsl Informabon Sheets. o s = e e e
:ula'al'-lulmllxmlma:"l!'m'lllml. el
E. Oithor [Diher
we W E STEP 1: INTRODUCTIONS AND MALARIA PROFILE
1 cord, 5 minufas
. introduce yoursetves, Share your name and your connection 5o the topic. Then nead
LR _-—_'-- the mzlara profille card alowd to the sroup. 1. Wil you redease (GE masguitos in Mominasa? Wiy orwity not?
sy STEP : ENGINEERED MOSQUITO PROFILE
= 1 card, 5 minutes
E The technolagy cand provides information onone genetic enginesring method that
L ool be userd to-engineer mosquitoes 50 they would not transmit malarka as well
E Engineers are working on gther methods but this s one of the mone promising options,
- [Read the techrobogy profile cand alowd to the proup. 2 Iyou choose to rdease GE masquitoes, will vou usea gene drive? If so, which bype?

STEP 3: GEME DRIVE PROFILES
2 pords, & minutes
The gene drive cands provide Information about a techncdogy that can be added o GE
rrsquitoes. Gere drives rabe ethical corslderations, bug can Improsee the success of
the GE mosquitn strategy. Talos turns reading the pene diive profiles cands.
4. I you choose to release GE mosguitces, wha should handie the nebease? &t what scale?

STEP 4: RELEASE OPTIONS
1 card, 2 minutas

The release-options card provides some possible aptions for howyour group can
chaose o relesse genetically engineered mosquitces. As part of your conversation, you
can choose one of these options or make up your oen, Read the relesses options card

aloud to the growp.
4 What were the reasons behind your group's dedsian?

STEP 5: PERSOMNAL PROFILES

5 cords, 10 minulas

Take turns reading the personal profile cards. vou don® need 1o phay the roles
of these people. but rather, corsfder thelr perspectives & you malke declklons,

STEP &: DISCUSS AND MAKE A PLAN 5. If the community in Momibasa cannot agree about whether to redease the GE mosquitoes, who should have the power to decide?
30 ri

Dsouss whather your group would [ke bo relbssse the GE mosguitoes In Mombasa, s

wou disouss, corsider the personal profiles. How might each of thess peaple feel about

Inbrodicing GE mosguitoes o help comtrol malarks? For mone badkground Information on

mcsquitioes, refer to the Supplemental information Sheets. Flip to the other side of this

paper iowrite your plan as 2 group, Your proup will need to decide:

L'l you nedease GE mosquitoes In Momiass? Wty or wimy not?

& i you chioose to refease GE masquitoes, will vou uee a gere drive? If so, which bype? fyou have time, consider this: How would your answers change if this were in your own city?
A you chooss o release GE mosquitces, who should handle the: relesse? A wihat scale?

4 What were the reasons behind your group's dedslon?

5. if the community In Mombasa cannot agree about whether to relesse the GE

rrcscquitoes, who should have the power o dedde?

STEP 7: REPORT OUT

10 minutes

Each group presents thelr plan In 2 minutes or less. Then partcipants can commenton
eachather's plans. Berpody dn presant your phan in @ 2-minute sumesaryd
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Engineered Mosquito

Release Options

Who should release the
GE mosquitoes?

A. Local Mombasa
government
B. Governmental authorities

such as the Kenyan Ministry of
Health

C. Companies who developed
the mosguitoes

D. A nonprofit/NGO that
developed the mosquitoes in
collaboration with academics and
government

E. Other

At what scale?

A. Group releasing the
mosquitoes determines the

scale

B. Limited local release
followed by a one year study
period (if using gene drives, this
is only possible for the technique

targeting mosquitoes)

C. Large scale release

D. Other

H
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RELEASE OPTIONS

Gene Drive

Part 1: Overview

Some genes found in nature are more likely to be passed on to

offspring. By using elements of these genes, engineers have

developed gene drive systems. Genes with gene drives spread

through a population quickly over just a few generations.
NormlInheritance

Altcree gome docsnot cxist

Gene Drive Inheritance.

s Al pepe s wars inberitcd do fo cone drve

CONSIDERATIONS:

‘Some scientists suggest that we could release a secand gene drive that would
reverse tne first gene drive If something went wrong. This strategy would
not completely return the population to “normal” because the genes from the:
second gene drive wauld still be present

Gene drives have been tested successfully in the lsb but o mosauitoes with
gene drives have ever been released inthe wild.
OPTIONS:

One possitle gens crive could target the malaris parasite that can live inside
mosauitoss.

Ancther gene drive could target the mosauito itself.

TECHNOLOGY PROFILE

Gene Drive

Part 2: Targets

TARGET: Malaria Parasite
The gene drive targeting the
malaria parasite makes
mosquitoes unable to carry
the malaria parasits.

PROS:

This is not likely to have marny
unexpected effects on animals
besides mosquitoss.

The mosauitoes would still be
present in the ecosystem.
CONS:

The malaria parasite mig;
resistance end returninz
years.

it
i

Scientists donot knowwnether
the sitered gene might spread
tother related species of
mosquitoss.

TARGET: Mosquito

The gene drive targeting
mosquitoes causes sterility to
spread through the masquito
population, which reduces the
number of mosquitoes.

PROS:

This s likely to permanently
reduce the mosquito population.
With & smail enough mosauito
population, malaria cannct be
transmitted.

CONSs:

This might affect speck
o interact with that s
mosqito.

This might wipe out Mombasa's
of this species of

Malaria and Trasitional Canirol Methods.

TECHNOLOGY PROFILE

Matthew

Bioengineer

R —

My name is Matthew. I'm a bioengineer at the company
producing these mosquitces. | truly believe cur company

is doing great work for the greater good. The mosquitoes
we engineer combat diseases which sicken and kill many
people every year. Our product means that pecple no longer
need to rely on dangerous chemicals in insect repellent or
insecticides to stay safe from mosquito-borne diseases.
‘With strict guidelines, plenty of rigorous testing, and the
best scientists on our team, this is a sound product for
reducing a public health issue. | want to get public input
because | know that there are social and ethical questions
about their release. We also know that our mosquitoes
won't be as good at mating as wild ones, which is why we're
considering gene drives.

PERSONAL PROFILE

~
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Editing the Genome: Now We Can.
Should We?
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BUilding Application:

ot . ? S
Editing the Genome: Now We Can. Should We? with Bmlngy

1. Would you like this technology to be used? If so, how? If not, why not?
+  Restricted to research use? Commercialized? Used in clinical applications, if applicable?
You are agroup of citizens brought together to advise the city council on a * What benefits do you hope will result from the use of this technology?
rasearch project at a local university, Scientists at the university have + What concerns do you have about its use?
developed a new application using CRISPR, and local biotech companies are
showing interest, The city councll is interested in what local citizens think
about the future use of this technology.

STEP 1: INTRODUCTIONS AND BACKGROUND INFORMATION

1 page, 10 minutes

Introduce yourselves. Share your name and your connection to the topic,
Then take turns reading the background information aloud to the group.

:TEPME:;‘;:}-'CM":’N CARDS 2, Should the university should bring this technology to market/the world? If o, how?
cards rites : . . .
o . , . - . Generally, filing o patent s the first step whether an inventor wants (o cha the wse af their
CRISPR is being used for a wide variety of applications. Take turns reading dr'scwer;:c{Ir mmvppeople to w;-t freelpy. ! rge for fthel
the application cards aloud to get a sense of their range. +  Charge people who want to use it? If so, should the price be low or high?

STEP 3 CHOOSE AN APPLICATION + O allow people to use it freely? If so, should they insist on some restrictions on profits for

5 minutes companies who make products that useit?

Choose one of the applications to discuss in more depth,

STEP 4: DISCUSS AND MAKE A RECOMMENMDATION

30 minutes

Flip to the other side of this paper to write your recommendation as a

group. City council is specifically interested in the answers to the following

questions:

1. Would you like this technology to be used? If so, how? If not, why not?
= Restricted to research use? Commercialized? Used in elinical

applications, if applicable?

« What benefits d h ill It th f thi 3. What restrictions, if any, would you like to see ther:n implemant to maximize benefits and
t&ﬁmf;g?l > foyounape Wil esult from the use ot this safety? Who should regulate/oversee the use of this technology?
+ \What eaneerns do you have about its use? +  The scientists themselves? The city council? The state government? The federal government
rd
2. Should the university should bring this technology to market/the or afederal agency (eg. FDAY’
world? Ifso, how?
Generally, filing a patent is the first step whether an Inventor wants to charge
i e o —_ for the use of their discovery or allow people to use it freehy:

*  Charge people whowant to use it? If so, should the price be bow or
high?

= Or allow people to use it freely? If so, should they insist on some
restrictions on profits for companies who make products that use
it?

3. What restrictions, if any, would vou like to see implemented to
maximize the benefits and safety of editing this genome? Whao should
regulate/overses the use of this technology?

*  Thescientists themselves? The city council? The state government?
The federal government or a federal agency [eg. FDAJ?

If you have time, consider this: How would your answers change If it were a company developing

STEP 5: REPORT OUT this technology rather than a university?

10 minutes
Each group presents their recommendation in 2 minutes or less. Then
participants can comment on each other's plans,



Background info (2 pages)

Background Information

Throughout history, - —
humans have strived to
create better versions
of existing plants and
animals through
salective breeding.
Since the 1970s,

scientizts have been —
able to genetically Qb_
modify living things by | ==

“cutting and pasting” '-E

DNA.In 2013, l.:‘j CRISPR-Casd
scientists developed a -~ -
new technique for

genetic modification that uses repeating patterns in the DMNA of many
species. This new technigue is called the CRISPR/Cas# system (called
CRISPR, pronounced “crisper,” for short). CRISPR works like a search-
and-replace function in 2 word processor and allows scientists to edit
genomes with much more precision, efficiency, and flexibility than they
had with prior technigues. It is also fazter, lower cost, and easier to use.

T T o L T

The CRISPR technique is only useful where the connection between
genes and the desired or undesired characteristic is well understood.
For example, scientists have identified the mutated gene that causes
the deadly disease cystic fibrosis. On the other hand, 2 mosquita’s
ability to find humans has not been mapped to specific genes and likely
invalves a combination of genes. Using CRISPR to remove the mutated
cystic fibrosis gene and replace it with an ynmutated one should be
much simpler than changing the mosguita’s sense of smell.

¢ Building




8 application cards

Application Card: Bees

Problem

Bees are an impartant part of ecosystems all over the world
They play a critical role in agriculture, with 35% of global crops
depem:llnqjﬂn pollinagtors |ike {}.ﬂerthg Iasg 1 -.-Elars. FrIre
and mare bees have been last, In et:nruar-T_ D15, the LM
released a report that incleded bees on a list of pollinator
species that are at risk of global extinction,

Paossible Solution

Itis not clear yet what is causing so many bees to die, but
IJE?SS-II:‘I“I:IES- include disease, parasites, and pesticides. Scientists
ave been studying the genomes of "hvglenic’ bees, which
obsessively clean their hives and remowve sick and infested
larvae, Hygienic colonies are less Iikelx«"_lm die out fram disease
or parasites. If scientists can identify the hygienic genes, thEI'
cuan use CRISPR to copy them to other types of bees to help the
BES UMW

Pros

* Many people, including scientists, the Environmental
Protection Agency, and the Department of Agriculture, as
weell as their counterparts all owver the world, been trying
fior years to combat the loss of bees with little success.
Medification with CRISPR may give the bees & way to survive

Cons

« Early stages/may be complicated: Mo hygiene-associated
genes have been definitively identified, and the combination
of genes u:lrlvinﬁetm behaviar may tn[lrr- ot to beicnmule::. Itis
nof clear whether changing the hivgienic genss might cause
other behavior changes in the bees.

+ Reason not todo senetic modification: If hygiene-associated
genes are identified, conventional breeding may be enough to
spread resistance to new populations, potentially making

RISPR unnecessary

%+ Building
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Discussion

STEP 4: DISCUSS AND MAKE A RECOMMENDATION
30 minutes
Flip to the other side of this paper to write your recommendation as a
group. City council is specifically interested in the answers to the following
questions:
1. Would you like this technology to be used? If so, how? If not, why not?
+ Restricted to research use? Commercialized? Used in clinical
applications, if applicable?
+  What benefits do you hope will result from the use of this
technology?
+  What concerns do you have about its use?

2. Should the university should bring this technology to market/the
world? If so, how?

Generally, filing a patent is the first step whether an inventor wants to charge
for the use of their discavery or allow people to use it freely.

+ (Charge people who want to use it? If so, should the price be low or
high?

+ Orallow people to use it freely? If so, should they insist on some
restrictions on profits for companies who make products that use
it?

3. What restrictions, if any, would you like to see implemented to

maximize the benefits and safety of editing this genome? Who should
regulate/oversee the use of this technology?

+ The scientists themselves? The city council? The state government? BUi ld | n
The federal government or a federal agency (e.g. FDA)? ek [DC g
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New Opportunity
Building with Biology Forum Stipend

Stipend discussion — FEmTmEEE e

e Stipend overview

 Budget and
expenses

e Application and
selection process

e Timeline

 Building
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Forum Stipends
Application deadline: May 315t

One-time stipends in the amount of $1,200 are
iIntended to:

* help support the planning and implementation of
a Building with Biology forum, in connection with
your planned Building with Biology event

e to engage public audiences and create
conversations among publics and scientists
about synthetic biology and its societal
Implications

g Building
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Stipend Overview

Building with Biology Forum Stipend Overview —
provides details on stipend criteria and eligibility, the
evaluation and reporting requirements, allowable expenses,
and application and selection process

Eligibility
* Only recipients of Building with Biology physical kit can
apply for a forum stipend

 The forum stipend is designed for institutions (e.g.,
museums, universities, and industry and professional
organizations) within the United States

g Building
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Stipend Budget and Expenses

Eligible expenses

Staff time — planning meetings,
recruiting forum participants

Audio/Visual, space rental

Subsistence (participant food only)
Honorarium for outside presenters

Other — parking and incidental
expenses for guest presenters

Ineligible expenses

Cannot be used to pay for indirect
costs (overhead)

Cannot be used for alcohol

Cannot be used to pay participants to
attend the forum

Cannot be used for any prizes or
entertainment costs

Building
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Application & Selection Process

Application deadline is Tuesday, May 315t

* Application must be filled out and submitted online
through SurveyGizmo -
http://www.surveygizmo.com/s3/2657162/2016-Building-
with-Biology-Forum-Stipend-Application

« Applications will undergo review process by Building with
Biology project team

* Applicants will be informed of their award status in early
June 2016; stipends issued in June

g Building
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http://www.surveygizmo.com/s3/2657162/2016-Building-with-Biology-Forum-Stipend-Application

Stipend Timeline

May 315t Deadline to apply for forum stipend

June 2016: Applicants informed of award status in
early June; stipend received in late June/early July

June 23" Evaluating Building with Biology Forums
(required for those awarded stipend) webinar; 2:00
— 3:00 PM EST

June 24" — September 30": Host a Building with
Biology forum

g Building
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Activities and Conversations about Synthetic Biology

Forum Stipend
Evaluation Requirements
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Forum Evaluation Questions

What do scientists and publics learn from the forum
and from each other?

Does participation increase publics’ and scientists’
Interests in PES or synthetic biology? If so, how?

What do scientists and publics value about their
participation in the forum?

What follow-up behaviors does participation prompt in
scientists and publics?

What are scientists’ and publics’ viewpoints about
synthetic biology?

g #* Building
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Data Collector Requirements

Provide documentation of human subjects
training completion

Attend a 1-hour webinar: “Evaluating Building
with Biology Forums”™

Collect surveys and discussion materials on
the day of the forum

Mail the surveys and discussion materials

back to the Museum of Science

g Building
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Data Collector nitig:____ Sa

Fo

Areyou 18 or older? If st

Participation is volun

1. Thinking about your experience at this i
the statements below? (Please check)

| shared my views about synthetic biology.

| considerad the benefits of synthetic biclogy.

| considerad the risks of synthetic biology.

My group’s final plan reflected my personal vie
| learned about viewpoints different from my ¢
| enjoyed this event.

2. What, if anything, did you learn from p:

3. Did both scientists and non-scientists p:
O ves O Mo O

4.  wWhat, if anything, did you learn from ot

5. How much did you know about the folk
know AFTER the forum? (Check one ‘BE|

BEFOR!

| Nothing
Facts about synthetic biology o
Applications of synthetic biology O
Societal aspects of synthetic
biolagy =
wihat other people think about o
synthetic biology

Building

vith Biology
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Pilot Events — Summer 2015

Data Collected from Forum Participants ENVELOPE

Document contents
Imtroduction

Data collection

Data analysis

Themes within the data

Questions to consider

Authorship

Presantation of data

Forum participants represented various backgrounds, ages, genders, and group types.

moon N s o W W R R

In some cases, volunteers and visitors experienced the forums differenthy. ...

Forums increased participant—especially visitor—interest in future synthetic biclogy activities. ..o T
Participants learned from interacting with one another and from the forum experience overall e 7
Partidipants valued a number of things about their experience, espedally aspects of the disoussion. ... 10
Partidipants offered some suggestions for improving the forums. 11

g
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Questions?

http://www.buildingwithbiology.org/project-evaluation

Contact: Elizabeth Kollmann (ekollmann@mos.orq)

¢ Building


http://www.buildingwithbiology.org/project-evaluation
mailto:ekollmann@mos.org

Resources

Guides

— Mosquito guide available now

— Editing the Genome guide coming soon!
Training video coming soon!

Forums manual available now

BWB website:
http://buildingwithbiology.org/forums

Introduction to Synthetic Biology and
Society video available now

‘ Tonight's Top Sto ‘ f : | Bu I ld I ng
Building with Biology @& " g % BlOlogy



http://buildingwithbiology.org/forums

What to think about now

e The parts of your forum that need the longest lead
time are:

— Choose a date, and find and reserve a location
— Decide which forum you want to host
— Find and confirm a speaker, if you want to have one
— Publicize the forum
e Create a registration list for participants to sign up
e This will also take a while and needs to be done In
advance:

— Find synthetic biologists and other scientists to attend as
participants

— You may also want to run a practice forum with volunteers
or staff to familiarize yourself with the process and content

g Building
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Q&A

To get Iin touch with questions, emaill
clowenthal@mos.org

g Building
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Upcoming Webinars

Host site staff

We have a number of webinars and project orientations designed to
help prepare host site staff for hosting their Summer 2016 Building
with Biology events and forums.

5/16: Host Site Overview: Communicating Synthetic Biology (12PM
EDT)

6/14: Evaluating the Public’s Experience at Building with Biology
Events (1PM EDT)

6/21: What's in Your Building with Biology Kit (2PM EDT)
6/23: Evaluating Building with Biology Forums (2PM EDT)

Scientist Volunteers

Online project orientations led by our project partner, AAAS, target
your scientist volunteers. These three webinars will take place
throughout the month of May.

g Building
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