
	
Welcome	everyone	–	thank	you	for	volunteering	your	5me	to	a6end	this	orienta5on	
session	for	the	Building	with	Biology	event	
We	could	not	have	this	event	without	you!	
	
Note:	This	project	and	PowerPoint	presenta5on	use	the	free	Google	font	Lato.	To	
correctly	use	and	view	this	presenta5on	you	will	need	to	download	the	font	and	
install	it	on	your	computer.	Lato:	h6ps://www.google.com/fonts/specimen/Lato.	You	
can	download	from	here:	h6ps://www.google.com/fonts#UsePlace:use/
Collec5on:Lato	The	more	common	fonts	Calibri	or	Ariel	are	fine	subs5tu5ons.	
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Here	is	our	agenda	for	the	orienta5on	today.	
We’ll	start	out	with	a	project	overview	and	then	spend	most	of	our	5me	going	over	
the	hands-on	ac5vi5es.	
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We’ll	start	by	discussing	the	project.	
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One	of	the	primary	goals	of	this	NSF-funded	project	is	to	encourage	back-and-forth	
conversa5on	and	dialogue	between	scien5sts	and	public	audiences.		
	
The	ac5vi5es	and	programs	we’re	doing	during	our	event	are	designed	to	share	some	
basic	scien5fic	informa5on,	and	to	solicit	people’s	own	ideas.	Public	audiences	will	
benefit	from	knowing	about	this	field	of	research	and	researchers	will	benefit	from	
hearing	public	perspec5ves	directly	from	event	par5cipants.		
	
You,	scien5sts	and	volunteers,	are	an	important	target	audience	for	this	project!	By	
par5cipa5ng	in	this	event,	and	in	this	kind	of	outreach	experience,	we	hope	that	you	
will	learn	through	your	conversa5ons	with	the	public	and	share	what	you	learn	back	
with	your	colleagues	in	the	field.	The	field,	as	a	whole,	benefits	from	many	voices	
including	scien5fic	and	public.	
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In	order	to	encourage	mul5-direc5onal	conversa5ons	between	scien5sts	and	the	
public,	the	Building	with	Biology	project	team	has	created	1)	hands-on	ac5vi5es	and	
2)	longer	conversa5onal	forums.		
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“Building	with	Biology”	is	the	public	facing	event	of	the	Mul$Site	Public	Engagement	
with	Science-Synbio	project,	led	by	Museum	of	Science,	Boston	in	collabora5on	with	
a	number	of	scien5st	and	informal	learning	partners.	
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The	Building	with	Biology	pilot	events	in	the	Summer	of	2015	brought	scien5sts	and	
members	of	the	public	together	at	8	science	centers	and	museums	across	the	U.S.	to	
have	conversa5ons	about	synthe5c	biology.	
	
The	materials	and	ac5vi5es	for	Building	with	Biology	have	been	developed	by	both	
informal	science	educators	(the	event	host	sites	and	the	regional	hubs)	and	scien5sts.	
In	the	summer	and	early	fall	of	2016,	these	conversa5ons	will	take	place	at	about	200	
sites	around	the	na5on.	
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In	the	pilot	year	of	the	project,	we	conducted	evalua5on.	
	

• 97%	of	visitors	who	filled	out	surveys	“agreed”	or	“strongly	agreed”	that	they	
enjoyed	their	par5cipa5on	
	
• 85%	of	visitors	who	filled	out	surveys	said	that	the	event	increased	their	
interest	in	learning	about	how	synthe5c	biology	is	connected	to	their	daily	
lives	“somewhat”	or	“a	great	deal”	
	
• 95%	of	volunteers	“agreed”	or	“strongly	agreed”	that	par5cipa5ng	in	Building	
with	Biology	increased	their	skills	in	engaging	the	public	in	science	
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Now	we’re	going	to	move	onto	sharing	some	very	quick	and	basic	informa5on	about	
the	emerging	field	of	synthe5c	biology.	
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First,	a	very	quick	introduc5on	to	synthe5c	biology…	Many	visitors	may	be	more	
familiar	with	the	fields	of	biology	and	engineering.	Biologists	study	life,	specifically	
organisms	and	their	rela5onship	to	their	environment.	Engineers	solve	problems	
using	science	and	math.	They	use	an	engineering	design	process,	which	is	a	series	of	
steps	towards	solving	a	problem.	
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Synthe2c	biologists	solve	problems	by	applying	engineering	principles	to	biology.	
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Many	visitors	may	find	the	new	and	emerging	applica5ons	from	this	field	most	
accessible	and	interes5ng.	Researchers	in	this	emerging	field	redesign	exis5ng	
organisms	and	make	new	ones.	Synthe5c	biology	may	provide	solu5ons	to	problems	
in	areas	such	as	food	security,	healthcare,	energy,	and	the	environment.		
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Using	tools	from	gene5cs	and	biology,	scien5sts	and	engineers	mix	and	match	pieces	
of	DNA	to	make	modified	or	new	living	systems.	They	design,	build,	and	test	these	
new	systems	in	an	itera5ve	cycle	(engineering	design	process).	
		
Synthe5c	biologists	are	developing	a	library	of	standard	biological	parts.	These	
gene5c	parts	act	like	instruc5ons	that	can	be	put	together	in	different	combina5ons	
to	do	and	make	new	things.		
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We’d	like	to	show	you	3	short	videos	designed	for	public	audiences	to	help	you	think	
about	ways	to	share	informa5on	about	synthe5c	biology	and	have	a	conversa5on	
with	visitors.	
	
First:		

How	does	synthe2c	biology	work?	
~2	minutes,	h6p://youtu.be/ZTBl5NJaqNg	
created	by	MindfFuel	Canada	
	
Note:	to	play	the	video,	you	will	need	to	use	the	file	on	the	USB	drive	or	go	to	
YouTube	(The	video	is	not	embedded	in	the	slide	show)	
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Second:	

Synthe2c	Biology	Explained	
~4	minutes	
h6ps://www.youtube.com/watch?v=mlOFE9-3CN0	
created	by	Grist	
	
Note:	to	play	the	video,	you	will	need	to	use	the	file	on	the	USB	drive	or	go	to	
YouTube	(The	video	is	not	embedded	in	the	slide	show)	
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Now,	we’d	like	to	show	you	a	short	video	designed	for	public	audiences.	This	video	
focuses	on	the	ways	that	synthe5c	biology	is	interconnected	with	society,	and	shares	
some	specific	examples	examples	of	how	to	talk	about	this	complex	content	with	our	
guests.	
	
English	Version:		
h6ps://vimeo.com/160802115	
h6ps://vimeopro.com/nisenet/buildingwithbiology/video/160802115	
	
Spanish	Version:	
h6ps://vimeo.com/160802114	
h6ps://vimeopro.com/nisenet/buildingwithbiology/video/160802114	
	
Note:	to	play	the	video,	you	will	need	to	use	the	file	on	the	USB	drive	or	go	to	
Vimeo	(The	video	is	not	embedded	in	the	slide	show)	
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Now	we’re	going	to	move	onto	a	brief	overview	of	public	engagement	with	science	
and	conversa5ons	about	synthe5c	biology.		
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In	these	ac5vi5es,	we	take	a	neutral	posi5on	on	synthe5c	biology.	We	are	not	
“selling”	it	–	and	we	are	also	not	trying	to	discourage	it.		
	
We	are	crea5ng	a	space	for	museum	visitors	to	ask	ques5ons,	share	their	ideas,	and	
explore	this	emerging	technology	as	it	applies	to	their	lives.	We	want	scien5sts	to	
have	a	conversa5on	with	the	public.	
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This	project	is	focused	on	increasing	opportuni5es	for	public	engagement	with	
synthe5c	biology	rather	than	public	understanding.	With	the	hands-on	ac5vi5es	and	
the	forum	this	engagement	comes	from	having	back-and-forth	conversa5ons	
between	scien5sts	and	volunteers	and	the	public.	
	

READ	NOTES	FROM	SLIDE	

	
Note:	Addi5onal	resources	about	Public	Engagement	with	Science,	specifically	about	
synthe5c	biology,	have	been	created	for	this	project	by	AAAS.	Links	to	resources	and	
archived	webinars	can	be	found	online	at	buildingwithbiology.org/orienta$ons		
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We	have	a	few	suggested	strategies	for	having	conversa5ons	with	the	public	that	
involve	using	different	analogies	and	concrete	examples.	
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Analogy:	Cells	are	like	5ny	factories.	
	
With	synthe5c	biology,	modified	bacteria,	algae,	and	yeast	cells	can	be	programmed	
to	become	5ny	“factories”	that	produce	new	materials.	Synthe5c	biology	may	
provide	solu5ons	to	problems	in	areas	such	as	food	security,	healthcare,	energy,	and	
the	environment.	
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Analogy:	Pieces	of	genes	can	be	assembled	like	blocks.	
	
Gene5c	engineering	has	tradi5onally	focused	on	swapping	out	single	genes	at	a	5me.	
Rather	than	cut-and-paste,	synthe5c	biologists	hope	to	create	en5rely	new	gene5c	
code	assembled	from	an	open-source	repository	of	snippets	of	working	genes	called	
"BioBricks."	Assembling	them	like	blocks,	the	new	sets	of	custom	gene5c	code	can	
then	be	re-inserted	into	bacteria	or	other	organisms,	modifying	their	fundamental	
behaviors	and	life	cycles.	This	opens	the	door	for	scien5sts	to	engineer	en5rely	new	
living	organisms.	
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Having	concrete	examples	of	synthe5c	biology	products	is	another	good	way	to	talk	
about	synthe5c	biology.	All	of	the	hands-on	ac5vity	boxes	include	a	reference	with	a	
few	examples.	This	can	be	is	a	good	way	to	prompt	visitors	when	discussing	ways	in	
which	these	technologies	are	interconnected	with	society.	
	
Examples:		
Medical	applica5ons	are	interes5ng	and	important	to	many	visitors	
Consumer	products	help	connect	synthe5c	biology	to	their	everyday	lives	
Surprising	inven5ons	can	spark	their	curiosity	
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We’ll	give	you	an	opportunity	to	try	out	the	hands-on	ac5vi5es,	but,	first,	here’s	an	
overview	of	all	the	ac5vi5es.		
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In	every	hands-on	ac5vity	box:	
Ac2vity	guide	-	with	language	to	help	you	interact	with	visitors	
Facilitator	guide	–	with	learning	objec5ves	and	sugges5ons	for	conversa5on	

starters	
Background	reference	sheets	with	informa5on	about	the	science	behind	your	

ac5vity.	
All	the	hands-on	ac2vity	materials	you’ll	need	to	run	the	ac5vity,	including	a	

sign	stand	and	colorful	table	cloth.	
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This	project	has	4	“big	ideas”	that	we	use	to	talk	to	the	public	about	the	emerging	
field	of	synthe5c	biology.	The	ac5vi5es	in	the	kit	are	meant	to	provide	opportuni5es	
for	conversa5ons	about	synthe5c	biology	and	these	ideas.		
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The	ac5vi5es:	“Bio	Bistro”	and	“VirEx	Delivery”	focus	on	the	idea	that	“Synthe5c	
biology	builds	biological	systems”	
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The	ac5vity	“Kit	of	Parts”	focuses	on	the	idea	that	“Synthe5c	biology	generates	new	
tools	and	knowledge”	
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The	ac5vity	“See	DNA”	introduces	visitors	to	this	essen5al	biological	material,	and	
explores	the	idea	that	many	people	can	par5cipate	in	synthe5c	biology.	
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The	ac5vi5es	“SuperOrganism”	and	“Tech	Tokens”	explore	how	synthe5c	biology	and	
society	are	interrelated.		
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The	forum	touches	on	all	four	of	the	big	ideas,	and	encourages	thoughtul	and	
delibera5ve	conversa5on	between	scien5sts	and	the	public	about	ways	synthe5c	
biology	and	these	new	technologies	are	interconnected	with	society.	
	
Note:	In	the	forum	box,	you	will	find	a	detailed	manual	on	how	to	host	a	forum-style	
program.	Addi5onal	forum	programs	and	resources	can	be	found	online	at	
Buildingwithbiology.org.	
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Each	staff	or	volunteer	will	need	to	be	prepared	to	stamp	visitors’	passports	if:	

Guests	ask	the	facilitator	a	ques2on	
Guests	share	what	they	think	about	synthe5c	biology	

Facilitators	who	are	scien5sts	should	wear	“I’m	a	scien5st”	s5ckers	at	the	event	and	
should	be	ready	to	stamp	passports	if:	

Visitors	talk	to	the	scien2st	facilitator	
The	person	at	the	graffi5	board	will	need	to	stamp	passports	if:	

Visitors	add	a	post-it	note	to	the	graffi5	board	about	how	they	think	synthe5c	
biology	will	change	our	lives	in	the	future	

	
Note:	You	may	or	may	not	choose	to	use	the	Building	with	Biology	passports	at	your	
event,	and	that’s	fine.	They	physical	kit	include	100	copies	(in	English	and	in	Spanish)	
but	you	are	free	to	print	more	of	your	own	from	the	digital	file.	Every	ac5vity	box	
include	a	marker	stamp	for	facilitators	to	use.	
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We’d	like	to	go	over	a	few	logis5cs	for	today’s	event.	
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Note:	Here	are	some	common	logis5cal	points	you’ll	probably	want	to	cover.	You	can	
add	any	logis5cs	that	you	would	like	to	share	for	your	ins5tu5on.		
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