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* International Genetically Engineered
Machine competition

« Competition for student in synthetic biology
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Aim of IGEM competition\

To build biological systems and
to operate them in living cells
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- “BioBricks”
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- Playing with BioBricks
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* (Future) Engineers design systems with BioBricks
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« Result in practice
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January — June:
* Brainstorm sessions
* Ordering materials, planning and working out details
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Summer 2014
« Let’s start with the Lab labour!




 Results available online
http://2014.i

Click Coli: Exanding the Toolboxfor Bacteria
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E y! P il 4 £ y eng po

g
g
Insade the human body without causing an immune response. We want fo achieve this by cambining polymer chiémistry and mecrofluidics to create indhvidually
y
oncapiulated bactegia. Want Lo learn mofe? Go to our Prgfect Overvwewl
J

Y,

|

Team News contact

M rofuaion: Tims Wit Sur So6 ercapuiesy devim L WAk Clek o swastis whcw a1 PNWY W Yy of Tetewogy
) - f fuenor e e e T L IC A —— 3 WIIAZS
1wty iove 1f e e A D L1 AZ Shetrcen
# s i 1ven e Nue s g

Covwn 314



http://2014.igem.org/Team:TU_Eindhoven
http://2014.igem.org/Team:TU_Eindhoven
http://2014.igem.org/Team:TU_Eindhoven

Giant Jamboree

« 30th of October — 3rd of November
Boston, United States of America
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Boston, MA
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v The Synthetic Biology event of the year!
4 “ v With over 2,500 Synthetic Biology researchers from 245 univerties across
4 32 countries in attendance, the Giant Jamboree is sure to be the largest
‘ ' \ v 4 V gathering of synthetic biologists to date.The Giant Jamboree celebrates
7 w; 0 university students as they showcase their achievements in Synthetic

Biology at the iIGEM Synthetic Biology competition.



Giant Jamboree

* 5 days
« 245 teams
« 2500+ participants
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- New application

New Application

New Application is an apt description for a track that doesn't have a common
problem, or focus tying all projects together. It is the novelty of ideas and approach
in investigating a question that may never have previously been examined that
qualifies a project in the New Application track.
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- BactoBlood alternative for red blood cell
« Shining Sanctifier watercleansing

- MRIGEM contrast agent MR

- Bee. Coli Save the bees!

» Taxi.Coli smart drug delivery

Cardiobiotics  cardiovasculair problems
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Solution

Click Coli:

* E. Coli bacteria on which every chemicals group can
be “clicked”

* Possible to make a protective coating around
bacteria N

* Expansion of the chemical toolbox
of synthetic biology
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Clickable Outer Membrane Pratein




Genetische Modification

TAG mutation

ter membrane P“Oﬁe\ﬂ
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Addition of unnatural amin@ acid




Translation
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Transport to outer membrafme
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Clickable Outermembrane Protein




« k
"~

Addition of clickable chemieal










Using FACS to dete%fne Ietej'of

fluorescence \ |
\ \/
20 X 104 | PEG 5kD Tiltration |
® DBCO-PEG-Tamra + cells
25 [ | A DBCO-PEG-Tamra control i

Fluorescence [a.u.]

107° 107 10
Concentration DBCO-PEG-Tamra [M]
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Click system

* Every desirable chemical compound can be clicked
onto the membrane of the bacteria by use of the
Clickable Outer Membrane Proteins




Application depends on the properties of the
molecule that is clicked onto the bacteria

Immobilisation of cells
Clustering of cells

Clicking proteins onto cells
And so on..







Scenario: Immune syster [/
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NATION FACES RISING RATES

OF TYPE 2 DIABETES I’'M LEARNING TO

MANAGE MY TYPE
2 DIABETES WITH
INSULIN!

INSULIN
R
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* Microfluidics
* Optimised “workbench”
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What 1s microfluidics? \ v
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* Lab-on-chip technology
- Scale: mm-cm
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Application of microfluid'\Csw
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* Formation of microdrops (water in oil)
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Advantages mICI’OﬂUIdICi y 4

Precision: one bacteria per droplet

No clustering of cells

Environment is well controlable

Precision in the addition of the amount of chemicals
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Human Practices

- Being open and transparant about synthetic biology
* Opportunities and risks







Bacteria




Geneticallly Modified
Organism (GMO)
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We would like to thank...\

Technische Universiteit
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lly of Technology

Institute for Complex
Molecular Systems

Universiteitsfonds
Eindhoven

&), SnapGene®

Software for molecular biology

GenScript

Make Research Easy

-0 Jena Bioscience
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On behalf of the IGEM team TU Eindhoven 2014




