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Presentation Notes
* Introduce how iGEM works to everyone

 Summarize what happened and what will happen with iGEM
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The Registry of Standard Biological Parts

High copy number assembly plasmid backbones

Tha most common se! of plasmid backbones that people use 10 assemble BloBrick® standard biclogical
pars together e high copy BioBrck plasmid backboned. High copy plasmid DINA is easdly purified in
high yieid from cultures, 0 it makes obtaining enough DNA lor assembly oasy.

Tha high copy plasmid backbones ksted below have a common set of features.

1. Acomplete BioBrick® cloning site for easy cloning and assembly of BioBrick parts
2. Terminators flanking the BioBrick® cioning sit 1 insulate the vecior from read-through
transenption orgrrating n he eloned BoBrei® par, deves of system assembly plasmid
3. Primar binding sitos for thi standard BuoBrick® verification primers VF2 (B8a_G00100) and VR
(BBa_G00101), These primens are located for convenient sequencing and screening by colony
PCR of cloned BioBrick® parts, devices, and systems. igh copy origin - antibrotic resistance
Plasmid backbonos are distributed by the Registry with a default insert. There are jus! @ handful of
dofault plasmid inserts used in the Registry. Many the avalable plasmid backbones have the ccdB
positive seloction marker (BBa_P1010) as the default plasmid insort within the BioBrick® cloning site.
The cedB gend ensures that whon assembling two BioBrick® parts logother, the uncut plasmid is not Iranstormed. However, inclusion of the codB geno means tha!
these voctors mus! bo propagated in a cod8 Wlerant strain, such as E. colf strain DB3.1 (BBa_\1005)

BioBrick high copy

Finally, 1o make assembly of BoBrick® pans easior, these BioBrck® assembly plasmid backbones an avaiabie with three different antibiotic resistance markers, 5o
hat you can use 3 anbibiotic assembly methods o assembie BioBnck® parts,

S Name Description Resistance | Replicon m Chassis | Length
l\l\\' pSBIAY High cogy BioBrick assembly plasmid A pMB1 100-300 2157
pSBIAT Transcriptionally insulated high copy BioBrick plasmid | A pMB! 100-300 243
PSBIACI High copy BicBrick assembly plasmid AC pMB1 100-300 3055
pSBIAKY High copy BioBrick assembly plasmid AK pha1 100-300 3189
PSBIAT High cogy BioBrick assembly plasmid AT pMB1 100-300 Mg
pSBICI High copy BioBrick assembly plasmid 2m
Iw SBIKI High copy BieBrick assembly plaserid 2206
pSBITI High capy BioBrick assembly plasmid 2483

]
Karmella Haynes, an instructor of the 2006 Davidson Colloge iGEM team, designed and construciod the plasmid backbone pSB1AT). You can read mone
about tho 2006 Davidson projoct in their opon-access paper Enginooning bactoria to solve the Bumi Pancake Probiom published in the Joumal of

Bialogical Engineenng.

"

Robbie Bryan! construcied the plasmid backbone pSB1ACT in Tom Knight's lab.
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ﬁ@l Synthetic Biology Question

Can simple biological systems be
built from standard, interchangeable
parts and operated In living cells?

Or, 1s biology so complex that each
case IS unique?
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ﬁ@l Device-Level System Diagram 2003
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EM Parts- and Device-Level System Diagram
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2003 2004 2004 2005 2006 2007 2008 2009 2010

IGEM Growth and Scale

Year Teams Participants

|AP 4 20
2004 5 70
2005 13 150
2006 32 400
2007 54 750
2008 84 1180
2009 112 1650
2010 130 1900
2011 170 2500
2012 225 3300

Projected
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IGEM Sites
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ﬁ‘@ﬂ iGEM Philosophy

Get and Give

Teams are expected to use the parts, ideas, and
experience of teams in previous years.

Teams are expected to contribute their parts,
iIdeas, and experiences.



Community Beyond IGEM

iGEM and Registry User and Group Management System

Labs
T Lab List
"! Register a New Lab
.

iGEM Competition
iIGEM 2010 Website
iGEM 2010 Team List
Previous iGEM Competitions

Courses Users
Course List Login
Register a New Course Create a User Account
Alumni Association
Requirements

iGEM and the Registry of Standard Biological Parts have a large and diverse user community. The skill levels run
from high-school students who are new to synthetic biology to world-acclaimed experts in the field. Our user
community spans the globe with users from over 26 countries and regions participating in iGEM alone last year. The
field of synthetic biology is young, but individual synthetic biologists have already progressed from iGEM team
member to graduate student advisor, or from advisor to professor advising a team and running a lab.

The Registry of Standard Biological Parts serves the academic research community, providing the first and largest
catalog of standard biological parts. While much of the growth has been in the iGEM community, over 70 academic
labs are now members of the Registry community. We are making it easier for labs to participate and the number is
growing.

This site focuses on the Registry, iGEM, and lab accounts and personal pages of the enduring community of
synthetic biology based on standard parts. This site is a mixture of wiki pages and computer generated pages that
allow users to manage their personal accounts as well as the accounts of their lab and their teams.

User Accounts

= Create an Account
= Listof Users

= Requirements

iGEM Competition

= iGEM 2010 Main Page
= iGEM 2010 Teams
= Previous iIGEM Competitions

Labs

= Lab List
= Lab Parts
= Register a New Lab

Courses

= Courses
= Course Parts

Registry of Standard
Parts

= Registry Main Page
= Registry Catalog
= Registry Help

UNG Tools
= Manage Teams
= Upload Jamboree Files
= Judge Dashboard
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@I IGEM Statistics

e 6,513
e 2,478
« 1,005
. 85
e 12,327
e 5,166
e 2,328
e 1,691
. 800

users
users have logged in this year
have entered parts

labs registered

parts in the Registry

samples in the Repository
parts reported to work

parts sent by IGEM 2009 teams
confirmed parts (of 1000)



Assemble Your Team

GEM Schedule
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IGEM Schedule: Raise Money




ﬁ* IGEM Schedule: Attend A Workshop
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IGEM Schedule: Get the BioBrick Parts

=R 5 MBS
Spring 2010

DNA Distribution
Kit Plate 2

ry oS 210 _ONA_sewtritanion

R ¥ L8R R

Spring 2010
DNA Distribution
Kit Plate 3

v TRt ry o i e 20 | O_ONA et e "
_ el
S XR NS AL RO et gl i d T A
A T e M S R N T L

B 2l AL oS |

-
AWV AR

=i =

b || Sl T e

. i tha

-t =N bl SHE Bi
-0 e L)

B pidiy g

] -

2 56 5




@)
®
L
@)
)
|-
-
@)
VI
.
<
4
-
=
D
-
[®)
D
L
@)
)
=
L]
O



Presenter
Presentation Notes
Each student teams works at own school
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Presenter
Presentation Notes
Typically 6-12, had up to 25

Biologists, others…



Mostly undergrads (had HS), but GS’s should only be supervisors



Instructors are important as well – a way to get synbio into a school




IGEM Schedule: Publish Your Work

Development of a novel biosensor for the detection of
arsenic in drinking water

J. Aleksic, F. Bizzari, Y. Cai, B. Davidson, K. de Mora, S. Ivakhno, S.L. Seshasayee, J. Nicholson, J. Wilson,
A. Elfick, C. French, L. Kozma-Bognar, H. Ma and A. Millar
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Presenter
Presentation Notes
iGEM 2006 from Edingburgh


1
ﬁ[(%ia MIT iGEM 2006

i I| i
eau d'e
| ‘ coli !I
mit igem i
2006



Presenter
Presentation Notes
Hasn’t been explored much in synthetic bio

Put Cool, Regulated biosynthetic devices in e. coli for the registry
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Presenter
Presentation Notes
Change title of cell to indole-deficient

Get rid of title of indole knockout chassis in other slides.


ﬁ@l Banana Generating Device

J45200 - Banana Generating Device (BGD)

isoamyl | S A __, isoamyl

alcohol acetate
A t

J45014[ATF1W -2

J45199




[
ﬁ@l Precursor Biosynthesis

J45400 - Isoamyl Alcohol Generating Device (IAGD):

. 3-methylbutanal
leucine ---- RN A2 IS -- > (reduced to isoamyl
alcohol, sent to BGD)

J45008 [BATZ2] J45009 [THI3]

J45398



Presenter
Presentation Notes
Mention: we put these devices together w/ WGD and BGD, and found that they expressed the scent without exogenously adding precursor


Medical Applications

BACTOBLOOLD

Researchers

Arthur Yu * Austin Day * David Tulga °
Hannah Cole ¢ Kristin Doan * Kristin
Fuller * Nhu Nguyen * Samantha Liang
Vaibhavi Umesh ¢ Vincent Parker

Teaching Assistants

Amin Hajimorad ¢ Farnaz Nowroozi ®
Rickey Bonds

Advisors
John Dueber ¢ Christopher Anderson *
Adam Arkin ¢ Jay Keasling

UC Berkeley iIGEM 2007



Medical Applications - Bactoblood

The System's Components

Oxygen Transport

Our system is designed to produce Hemoglobin, Heme, and the necessary chaperones and detoxifying agents to promote the
transport of oxygen throughout the bloodstream. We also investigaled alternates to hemoglobin and other strategies for its
production.

The Chassis

Our bacterial chassis has been heavily modified to remove its sepsis-inducing toxicity, immunogenic factors, and ability to grow
within the bloodstream, as well as promole its ability to last longer in the bloodstream by masking it from the immune system.

The Controller

The Controller is an integrated genetic circuit comprised of two plasmids that allows stable maintenance of the system’s vanous
operons on a large single-copy plasmid in a dormant state. Upon induction, the copy number of the operons and their transcription
increase 100-fold resulting in a dramalic increase in protein expression.

Genetic Self-Destruct

To prevent chance of infection or unwanted proliferation after hemoglobin produclion, we have engineered a genetic self-destruct
mechanism whereby when induced, the bactenal cell will express a genetic malerial-degrading toxin which kills the cell, but leaves it
physically intact.

Freeze Drying

To enable preservation of our bactenia for prolonged periods, we are including the ability to produce the compounds hydroxyectoine
and trehalose that will enable our baclena to survive freeze-drying intact. This will dramatically increase shelf-life and decrease
transport cosls.
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@3 Save the World - Arsenic Detector

ADOGTU AT ADQTN AT AT ANDDGN AT
A test tube could contain all the necessary
components: Freeze dried bacteria, growth medium,

@ indicator powder, Ampicillin salt, etc...

—

*These tubes could then be
given to local villagers to monitor
their own water quality
themselves

*A good alternative to the widely
used Gutzeit method

www.Macteria.co.uk


Presenter
Presentation Notes
Here is the result we got from the modeling. When there is low concentration of arsenic input, like 5 ppb, the lacZ is produced at a basal level while the Urease is quite high.


ﬁ@l Live Forever - BioBeer - Resveratrol




2009 Winner - Cambridge
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2008 Winner - Slovenia
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Helicobacter pylori

Testing in Mice

Fluorescent image White light image
multi-TMTIR4-GFP

Peptic Ulcers
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Is IGEM Safe?

L1

_ discussion edit history move watch teams
Safety

For iGEM 2009 teams are asked to detail how they approached any issues of biological safety associated with their projects.

Specifically, teams should consider the following four questions:

1. Would any of your project ideas raise safety issues in terms of:

= researcher safety,
» public safety, or
= environmental safety?
2. Is there a local biosafety group, committee, or review board at your institution?
3. What does your local biosafety group think about your project?
4. Do any of the new BioBrick parts that you made this year raise any safety issues?

« |f yes, did you document these issues in the Registry?
Teams, please document any answers 1o these (or other) safety questions in your presentation, wiki presentation, or poster.
Judges will be asked to evaluate your project, in part, on the basis of if and how you considered and addressed issues of biological safety.

If any questions arise regarding IGEM and biological safety please send an email to safety AT igem.org.



Human Practices - Heidelberg 2008

makers: They first have to know about synthetic biology, have to understand this new research area and
therefore have to understand the basics of molecular and cell biology. And this step is where our project is
involved.

“Only a well-informed public is able to develop a non-prejudiced and profound opinion about
synthetic biology."

From the past we learned, that modern bioscience is not always accepted and fully integrated in the public
interest. A good examle is the public view on green biotechnolgy in Germany and Europe. Many people in

combination in many cases leads to fear and by that to non-acceptance in the society. And this is what
green biotechnology has to battle every single day.

"Science can only work successful and develop useful inventions if it is based on a high level of
acceptance in the society."

Synthetic biology is up to now very young and far away from experiencing the same problematic lack of

arrantanra that nanaticr anninaarinn and Araan hintarhnnlame indanvant in manu Eiirnnaan rninintriae Rt



Is IGEM Secure?

{&Em 2009

discussion edit history delete move watch teams Randy My account Logout

Security
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Resources
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Piers Millet
-vom. BWGC ISU
\ bwec@unog.ch =3
'Bnology should be more fun. It should be about exploring the world around us. We should want to www.unog.chibwe

get out there and do things. We should be able to do things more easily. Securing biology should be
something that helps us do that. It cannot be something that gets in the way."

The BWC ISU is the
closest thing to an

international organisation to
Scientific research continues to bring us new and unexpected knowledge, technologies and approaches. Synthetic ensure biology is used

biology, being on the very cutling edge of whal is possible, promises unprecedented opportunities for health, wealth | solely for beneficial purposes. It is housed in the
and better living. But science and technology can be used for destructive purposes as well as for constructive ones. | UN Office for Disarmament Affairs in Geneva and,
Refining our control of biology opens up chances to intentionally cause harm to humans, animals, plants and the | as Deputy Head, Piers helps States Parties to the
environment that just did not exist before. That's why it is important now, more than ever, for us to think about how | Biological Weapons Convention ban the hostile use

others might use what we are doing in ways we would not be happy with. o biclogy. Me & micecblolagiet snd Ghariered
biclogist, Piers supports the technical aspects of
Preventing Malign Use the ISU's work.
As a participant in iGEM, there are three things you
Securing biology is not a simple task. It is not something can do right now to help us secure our science: R
those outside biology could, or should, do alone. Equally, — 4 :

o g 4 + § c enomics:
this is not something that biologists can do by 1. Include something in your project description e e
themselves (our focus, as the name implies is on the and presentations that demonstrates that P )
biology). This is a truly interdisciplinary problem - one that you have thought about how others could :;mt:: ;S;m'sm\"‘::
means we will need to work together, in new ways, with misuse your work - !
irr all Rhvan tha intardierinlinan: natora Af eunthatie PR - C . “




IGEM Awards: Finalists

2009 2008 2007 2006
Cambridge Slovenia Peking Slovenia
Freiburg Caltech UC Berkeley Imperial
Groningen NYMU Taipei Slovenia Princeton
Heidelberg Freiburg Paris

Imperial Harvard UC San Francisco

Valencia UC Berkeley USTC China
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