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Synthetic Biology Question 

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


Or,  is  biology so complex that  each
 case is unique?
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What is iGEM? 

•  An international design competition for
 undergraduate teams 

•  Synthetic Biology based on Standard Parts 
•  Goal: Design and build a project that will impress us 
•  Have fun 

Long term outcomes:  
1.  Help develop Synthetic Biology 
2.  Train its students and instructors 
3.  Establish a positive and cooperating community  
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iGEM Philosophy 

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, 
ideas, and experiences. 
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IAP 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

4 

5 

13 

32 

54 

84 

112 

180 

270 

20 

70 

 120   

360 

570 

 825 

1100 

1800 

2700 

20 

70 

150 

400 

750 

1180 

1650 

2700 

4000 

  Year       Teams  Jamboree  Total 

iGEM Growth and Scale 

iGEM Scale and Growth 

Or Not ! 
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2009 – Europe and USA 

Aberdeen Scotland Amsterdam BCCS Bristol BIOTEC Dresden Bologna 

Cambridge DTU Denmark Edinburgh EPF Lausanne ESBS Strasbourg 

Freiburg bioware Freiburg software Groningen Heidelberg Imperial London 

KU Leuven Newcastle Paris SDU Denmark Sheffield 

Slovenia Southhampton SupBiotech Paris Sweden TU Delft 

Turkey UAB Barcelona UCL London ULB Brussels UNIPV Pavia 

Uppsala Sweden Valencia Warsaw 

Bay_Area_RSI Berkeley_Software Berkeley_Wetlab Brown Brown Too 

City College SF Cornell Duke Gaston Day School Harvard 

Illinois Illinois Tools Indiana Johns Hopkins Johns Hopkins BAG 

Michigan Minnesota Missouri Miners MissouriW–Davidson MIT 

Nevada Purdue Rice Stanford U Chicago 

UCSF UC Davis UNC Chapel Hill Utah State Virginia 

VA Commonwealth Washington Washington Software Wash U Wisconsin Madison 

Yeshiva NYC 

Europe (33) 

USA (36) 
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2009 – Asia, Canada, Latin America 

Bangalore CBNU Korea Chiba HKU-HKBU HKUST 

IBB Pune IGIB Delhi IIT Bombay IIT Madras KU Seoul 

Kyoto NCTU Formosa NTU Singapore NYMU Taipei Osaka 

PKU Beijing Queensland SJTU Shanghai Tianjin Todai Tokyo 

Tokyo Nokogen Tokyo Tech Tsinhua TzuChiU Formosa USTC 

USTC Software Victoria 

Alberta British Columbia Calgary Lethbridge McGill 

Queens Ontario Toronto U Ottowa Victoria BC Waterloo 

Asia (27) 

Canada (10) 

IPN UNAM Mexico IPOC1 Colombia IPOC2 Colombia LCG UNAM Mexico UNICAMP Brazil 

Latin America (5) 
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iGEM Schedule: Assemble Teams 

Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Oct. Nov. Beyond 
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iGEM Schedule: Raise Money 

$20K  8 
$30K  8 
$40K  1 
$50K  4 
>$50K  2 

Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Oct. Nov. Beyond 

Small sample of team budgets 
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Teachers Workshops - Tianjin 2007 

Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Oct. Nov. Beyond 
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DNA Distribution 

Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Oct. Nov. Beyond 
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Work At Your School 

Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Oct. Nov. Beyond 
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Jamboree 

Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Oct. Nov. Beyond 
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iGEM Jamboree 

Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Oct. Nov. Beyond 



igem.org 

After iGEM – PublishYour Work  
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Is iGEM Safe? 
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Impact of iGEM 

•  Students 
•  Training future synthetic biologists 
•  Teaching entrepreneurial competition 

•  Instructors 
•  Opportunities for junior faculty 
•  New programs - new ideas 

•  Schools 
•  Synthetic biology entering curriculum 
•  Energize research programs 

•  Synthetic Biology 
•  Examples, parts, successes, testimonials 
•  Academic research projects – SynBERC 

•  A task worth the effort  
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iGEM 2008 Projects 

•  RNA Logic, Biological Memory, 
•  Turing Patterns, Voltage Output, 
•  Magnetic Bacteria, 
•  Polutants 
•  GFP Modification, Biomacromolecule 
•  Fuel, bio-removal 
•  Betacarotine production 
•  Quorum sensing 
•  Counter in yeast 
•  Game of life 
•  GM Symbiots 
•  Cyanobacteria 
•  Slot machine 
•  ‘Stress kit’, transcription factors 
•  Yeast biosensor 
•  Bioprinter 
•  Starch-producing E.coli 
•  Yeast sex detector 
•  Bacterial drug delivery system 

•  Ligase independent cloning 
•  Counter, time bomb 
•  Ligain peroxide degrading 
•  Biogurt 
•  Repressilator 
•  “Bug Busters” 
•  Kill bad E.coli O157:H7 
•  Bacter O’Clock 
•  Hormone biosensor 
•  Bacterial UV sensor 
•  “Redhawk: Search and destroy” 
•  Viral amplification 
•  Biobeer 
•  Chemotaxis 
•  Thermometer 
•  Lysophonix - sound sensitive bacteria 
•  Clotho (biocad) 
•  Multiplexor/Demultiplexor 
•  Singing bacteria 

And 40 more . . .  
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iGEM 2008 Activity and Success 

Activities Successes 
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iGEM 2008 
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     The Registry of Standard Biological Parts 



partsregistry.org 
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Example Part 
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Plasmids/Assembly 
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Parameters, Categories, . . . 
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Chris Anderson’s Constitutive Promoters 

Part Libraries 

Variant  
J23112 
J23103 
J23113 
J23109 
J23117 
J23114  
J23115  
J23116 
J23105 
J23110 
J23107 
J23106   
J23108   
J23118   
J23111  
J23101   
J23104   
J23102  
J23100  

RFP (au) 
1 
17 
21 
106 
162 
256 
387 
396 
623 
844 
908 
1185 
1303 
1429 
1487 
1791 
1831 
2179 
2547 
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Registry Contents 1/2009 

•  Promoters 

•  Protein Coding 

•  Reporters 

•  RNA 

•  Terminators 

•  Signaling 

•  Many project parts     

3500 Parts Available as DNA

(Includes 1300 from iGEM 2008)
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Quality Control 
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Sequence Verification 

Source Plate 1000 Image Antibiotic A 
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Synthesis 
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Robotic Assembly 



igem.org 

Different Chassis 
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Devices 
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CAD and System Design 
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Creating a Red Blood Cell Substitute 

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 

Commercial Applications 
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Save the World - Arsenic Detector 

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 
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iGEM and Registry Needs 

•  Open Access 
•  Visas, Iran 

•  Patents 
•  Is there a de facto research or education exemption? 
•  Does it work for iGEM? 

•  Organization 
•  Not for profit vs NCBI vs other 

•  Policy and Education 
•  What should we teach the 1700 participants this year? 

•  Funding for iGEM Headquarters and the Registry 
•  Funding for teams 
•  Better parts 
•  Better tools 
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Sponsors 

  NSF / SynBERC 
  MIT 
  Microsoft (2005-2006) 
  MathWorks 
  GeneArt 


