
Introduction 

 

iGEMs InterLab study aims to establish a standard for developing a robust measurement 

protocol for GFP. GFP is chosen because it is one of the most used biological markers in 

synthetic biology laboratories.  

 

Fluorescence data has been a poorly comparable measure since data is reported in various units 

or different groups process this data in different ways. That is one of the main reasons that 

fluorescence data is hard to share and compare between labs, which makes it harder to 

collaborate and troubleshoot. 

 

Over the years, iGEM community has advanced in establishing a baseline for this protocol. 

For the Fifth InterLab study, it is aimed to eliminate one more variable measure which is OD 

because OD measures yield high variability between labs and it is unclear how good an OD can 

approximate the number of cells.  

 

Therefore, the Fifth InterLab study is asking if the lab to lab variability in fluorescence 

measurements can be reduced by normalizing to absolute cell count or CFUs instead of OD?  

Methods and Protocols 

Bilkent-UNAMBG has participated to the 2018 InterLab study by completing the plate reader 

measurements.  The study has two parts: calibrations and cell measurements. 

1. Calibrations 

1.1 OD600 reference pointWe obtained a conversion factor (OD600/Abs600) to transform our 

absorbance data from the plate reader into a comparable OD600 measurement  as would be 

obtained in a spectrophotometer.  

 
LUDOX 
CL-X H2O 

Replicate 1 0,055 0,038 

Replicate 2 0,055 0,039 

Replicate 3 0,054 0,037 

Replicate 4 0,056 0,037 

Arith. Mean 0,055 0,038 
Corrected 
Abs600 0,017  
Reference 
OD600 0,063  

OD600/Abs600 3,615  



 

1.2  Particle standard curve 

- Allows to obtain a standard curve of particle concentration  which can be used to 

convert Abs600 measurements to an estimated number of cells. 

 

 

 

1.3 Fluorescein standard curve 

- In order to compare fluorescence values between teams’ devices, it is necessary for 

them to create a standard curve for fluorescein values.  

 



 

Mean uM fluorescein / a.u.: 4,65E-04 

MEFL / a.u.:  2,80E+09 

 

2. Cell Measurements 

2.1 Plate Reader Measurements 

- 6 test devices and 2 control devices were transformed into competent E.coli DH5alpha 

cells. 2 colonies from each transformation plate was chosen. 4 replicates of each colony 

were prepared. Abs600 and fluorescence measurements were done at zero and six 

hours. 

 



 

 

 

  

 

Fluorescence per OD600  

OD600 / Abs600 3,62 

uM Fluorescein / a.u. 4,65E-04 

 

 

 



Fluorescence per particle 

Particles / Abs600 
3,11E+0
8 

MEFL / a.u. 
2,80E+0
9 

 

 

From the above graphs, it is seen that the GFP expression  rates are as follows:  

TD6 > TD5 > TD1 > TD4 > TD2 > TD3 .  

J23116 > J23104 > J23101 > J23100 > J23106 > J23117 

2.2 CFU protocol 

CFU protocol allows us to have a calibration value between OD600 and CFU counts. For this protocol, 

colonies were counted for 2 positive and 2 negative control cultures. 

Before starting, overnight incubated the cell cultures were diluted to have a 0.1 OD value. 3 dilutions 

were done for each culture. 

Seria dilutions for a total of 12 samples were carried out as stated in the protocol and dilutions 3,4 and 5 

were spreaded on agar plates, respectively having  8.00 x e4, 8.00Xe5 and 8.00 x e6 dilution factors. 



Colonies on each plate were counted and  CFU/mL calculations for OD600 = 0.1 were found. 

The results are as follows: 

Dilution OD600 
measurements  D3 D4 D5  CFU/ml  

Pos Ctrl 1-1 0.0925  TNTC 121 17  
9.68x10^
8  

Pos Ctrl 1-2 0.0928  TNTC 158 16  1.264x10^9 

Pos Ctrl 1-3 0.092  TNTC 194 12  1.552x10^9 

Pos Ctrl 2-1 0.0882  TNTC 69 3  
5.52x10^
8  

Pos Ctrl 2-2 0.0901  TNTC 203 12  1.624x10^9 

Pos Ctrl 2-3 0.0932  TNTC 242 17  1.936x10^9 

Neg Ctrl 1-1 0.0897  313 148 26  1.18x10^8 

Neg Ctrl 1-2 0.0917  207 23 4  1.656x10^7 

Neg Ctrl 1-3 0.0877  TNTC 49 5  
3.92x10^
8  

Neg Ctrl 2-1 0.0888  TNTC 16 6  
1.28x10^
8  

Neg Ctrl 2-2 0.0783  302 30 42  2.416x10^7 

Neg Ctrl 2-3 0.0914  TNTC 178 16  1.424x10^9 
 

 


