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Setting Standards 
in Synthetic Biology



What is iGEM?



INTERNATIONAL GENETICALLY
ENGINEERED MACHINE



WHAT IS SYNTHETIC BIOLOGY?



BIOLOGY
IS VERY COMPLEX!



ENGINEERING
SIMPLIFY AND BUILD



ENGINEERING + BIOLOGY
SYNTHETIC BIOLOGY



USING DNA
TO PROGRAM CELLS





iGEM 2004
5 teams

1 country



iGEM 2017
310 teams

44 countries



iGEM 2018
340 Teams
42 Countries 2018.igem.org



Work in the Lab

Giant Jamboree Teams receive DNA 
Distribution Kits



Technology



BIOBRICKS
STANDARDIZED DNA SEQUENCES
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BioBrick Standard
Developed by Tom 
Knight in 2003

Very easy to use

Restriction based 
assembly

Four enzymes in the 
method



parts.igem.org



Request for Comments (RFC)
RFCs for Physical Assembly Standards

10, 21, 23, 24, 25, 26, 28, 37, 39, 45, 
47, 53, 54, 61, 65, 69, 75, 81, 88, 92,
94, 98, 104, 106, 109, 110, 111, 113
…and counting!

BioBrick Assembly is RFC10

https://openwetware.org/wiki/The_BioBricks_Foundation:RFC

– Physical assembly standard 
– Reference standard 
– Functional composition standard 
– Data exchange formats





Snapshot of DNA Assembly

BASIC

Loop

PhytoBricks



Adopting a New Standard in iGEM

• Can all teams easily use the assembly 
method?

• Is the system reliable? Does it “just work”?
• Will parts be assembled in order?
• Can multiple parts be assembled at the 

same time?
• Will it work in multiple chassis?
• Has the system been widely adopted?



Type IIS Assemblies
Type IIS enzymes cut outside of 
their recognition sites

User-defined scars

Sequential ordering of parts

Fewer enzymes

Library generation is easier



RFC94: MoClo

2012-2014 Boston University 
iGEM teams developed MoClo 
library for E. coli



RFC106: PhytoBricks
Combined effort from three 2014 
iGEM teams (Cambridge-JIC, 
Valencia UPV, and NRP-UEA)

Widely adopted by plant 
syn bio community

Multi-part assembly in one-pot - 
easy to use

Compatible with other 
Type IIS systems

Began accepting RFC106 parts 
from iGEM teams in 2015



Loop Assembly

Two enzyme system, built from 
PhytoBricks

Compatible with other Type IIS 
systems (MoClo, PhytoBricks, 
GoldenBraid)

Reliable assembly of multiple 
parts in one reaction

Open source

Pollak et al., 2018; bioRxiv 247593; doi: https://doi.org/10.1101/247593



Measurement in iGEM
InterLab Study
- Development of a standard measurement 
protocol to measure green fluorescent protein 
(GFP) in E. coli using plate readers

Measurement Committee
- 10 volunteer members
- Develop InterLab
- Support teams
- Write publication 

Measurement Hub: 
http://2018.igem.org/Measurement

Dr. Jacob Beal
BBN Technologies

Committee Chair

Prof. Natalie Farny
WPI

Committee Co-Chair







Questions?
traci@igem.org

@Traci_H_Angelli


