
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Apr 10, 2018

Lab-on-a-disc device for screening of genetically engineered E.coli cells

Sanger, Kuldeep; Zor, Kinga; Jendresen, Christian Bille; Amato, Letizia; Burger, Robert; Boisen, Anja;
Nielsen, Alex Toftgaard

Publication date:
2016

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Sanger, K., Zor, K., Jendresen, C. B., Amato, L., Burger, R., Boisen, A., & Nielsen, A. T. (2016). Lab-on-a-disc
device for screening of genetically engineered E.coli cells. Poster session presented at Biosensors 2016,
Gothenburg, Sweden.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/154332701?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/labonadisc-device-for-screening-of-genetically-engineered-ecoli-cells(2e2c01f4-ab25-48d6-ac0d-e6d1efff311d).html


Due to the limited natural availability and huge demand of plant secondary metabolites (e.g. p-Coumaric acid (pCA)) in the production of health care and 
nutritional products, E.coli system are often modified to construct strains containing artificial biosynthetic pathways for the production of these 
metabolites[1]. Usually, HPLC[2], TLC[3] and spectrophotometry[4] are the common approaches available to screen the modified strains by quantifying the 
produced secondary metabolites, which are expensive, tedious and time consuming. In this work, we propose electrochemical detection on a lab-on-a-
disc (LOD) platform, as a low cost, fast, and easy-to-use approach with possibility of multiplexing as an alternative to traditionally used screening methods.

Fabrication

Conclusion and outlook

Email: sakuld@nanotech.dtu.dk
Phone: +45-71421426

Lab-on-a-disc device for screening of genetically 
engineered E.coli cells
Kuldeep Sangera, Kinga Zora, Christian Bille Jendresenb, Letizia Amatoa, Robert Burgera, Alex Toftgaard 
Nielsenb and Anja Boisena

aDepartment of Micro- and Nanotechnology, Technical University of Denmark, 2800 Lyngby, Denmark
bNovo Nordisk Foundation Center for Biosustainability, Technical University of Denmark, 2970 Hørsholm, Denmark

Introduction

Loading chamber with 
microporous filter at 
the bottom

CE

WE

RE

Waste chamber

Detection chamber

Connection to the 
potentiostat

Electrode Characterization and pCA
detection

pCA detection from supernatant

Magnetic clamping
enabled PCB

Microfluidic disc with 
integrated electrodes

Figure 1. Exploded view of microfluidic assembly: 3-pressure sensitive adhesive (PSA) 
layers are interspread between 4-Poly methyl methacrylate (PMMA) substrates with 
portable circuit board (PCB) mounted at the top for interfacing the electrodes to the 
potentiostat.

Figure2. A) Image of LOD assembly for electrochemical measurements; B) Schematic 
showing the Cross section of the microfluidic layout (arrows shows the direction of flow 
while spinning the disc).
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Figure3. Cyclic voltammograms recorded simultaneously on an array of 8-electrodes on 
the disc in the presence of 10mM ferro/ferricyanide in PBS supporting electrolyte; scan 
rate 50mV/s.

Figure4. A) Square wave voltammograms (SWV) at 10mV/s (f=10 Hz; Esw=50mV; 
Estep=1mV) obtained for different concentartions of pCA in M9 media (pH=7); B) 
Calibration curve for pCA in M9 media (n=4).

Figure6. SWV at 10mV/s obtained for pCA and Tyrosine in M9 media (pH=6); pH 
matched with the physiological pH of the supernatant of TAL(+) E.coli strain 
after 24 hours of cell culture.

Figure7. SWV at 10mV/s obtained for supernatant from TAL negative strain, TAL 
positive strain and pCA spiked in TAL negative strain.

Figure5. Concentration of Tyrosine and pCA in supernatant of TAL(+) E.coli strain 
from time 0 to 24 hours obtained by HPLC; the inset shows the Conversion of 
Tyrosine to pCA by Tyrosine Ammonia lyase gene (TAL)
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The Lab-on-a-disc system with integrated reproducible electrodes is suitable for reliable detection of pCA from culture medium as well as from the 
bacterial supernatant. Integrated microporous filter membrane allows the cell free detection directly on to the platform without any prior sample 
pretreatment. Genetically engineered E.coli cells can easily be distinguished and screened for the successful integration of TAL (Tyrosine Ammonia Lyase) 
gene in bacterial genome by detecting the presence of pCA in supernatant after 24 hours of culture. The developed LOD platform will be used to screen 
genetically modified bacterial strains to evaluate the pCA production rate during the culture. 
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