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PURPOSE 
Establish a GFP measurement protocol based on engineering principles that anyone with a plate 
reader can use in their lab. This means that through e the same exact protocol around the world 
everyone can produce common, comparable units for measuring GFP with different plate readers.  
 

CELL COMPETENCY TEST 
*Procedure adhered to indicated under iGEM Interlab Protocols Page: Cell Comp. Test* 
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RESULTS 

VDNA	transformation 	[µl] 1
V total 	[µl] 251
Vplated 	[µl] 20

DNA	concentration	[pg/µl] 0.5 5 10 20 50
#	of	colonies 13 125 289 477 517
#	of	colonies 17 178 371 510 532 <<	sample	data,	substitute	with	real	data
#	of	colonies 11 138 321 588 572
average	#	of	colonies 13.7 147.0 327.0 525.0 540.3
efficiency ####### 3.69E+08 4.10E+08 3.29E+08 1.36E+08

Results efficiency
average 3.2E+08 average	of	the	efficiencies	calculated	for	each	DNA	concentration
weighted 2.3E+08 gives	more	importance	to	higher	concentrations

 
 

DNA PREPERATION 

The DNA of the 8 plasmids listed below was resuspended in 10 µL of distilled water (diH2O). The 
liquid turned red to indicating a successful resuspension of the plasmid (dried down the plasmid 
DNA with cresol red dye by IGEM). 

The 8 plasmids are transformed (Positive Control, Negative Control, Test Device 1, Test Device 2, 
Test Device 3, Test Device 4, Test Device 5, and Test Device 6 - locations listed below) from Kit Plate 
7 into E. coli DH5-alpha cells. Parts are taken from kit plate 7. 
 
 

  

 

 

 

Kit Plate 7 InterLab Part Locations 

§ Positive Control (BBa_I20270): well 21B 

§ Negative Control (BBa_R0040): well 21D 

§ Test Device 1 (BBa_J364000): well 21F 

§ Test Device 2 (BBa_J364001): well	21H	

§ Test	Device	3	(BBa_J364002):	well	21J	

§ Test	Device	4	(BBa_J364003):	well	21L	

§ Test	Device	5	(BBa_J364004):	well	21N	
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TRANSFORMATION 

*We employed a similar transformation protocol, and have included the methodology below* 

 MATERIALS 

a. DNA samples 
b. Transformation efficiency DNA, pUC 19, 10 pg/ µL, Lucigen, Cat No. F92078-1 
c. LB Chloramphenicol  agar plates, Cat No. Teknova, L1017 
d. LB Carbenicillin 50 agar plates, Cat No. Teknova, L1801 for pUC19 transformation 
e. DH5a competent cells, Invitrogen, Cat 18265-017 
f. SOC (Recovery Medium), Lucigen, Cat No. F98226 
g. 15 mL culture tube 
h. Vortex 
i. Tooth pick 
j. Incubator shaker 
k. 42°C Water bath 
l. Ice and ice bucket 
m. Pipet 

 
 

PROCEDURE 
 

a. Transform 2 µL of 8 different DNA mini-preparation samples aliquoted from 2017 
IGEM distribution plate 7 into E coli DH5a chemically competent cells   

b. Transform 1 µL of DNA of pUC19 as transformation efficiency control into E coli 
DH5a chemically competent cells   

c. Turn on incubator-shaker at 37°C. 
d. Turn on incubator for plates at 37°C. 
e. Set up water bath 42°C. 
f. Bring to room temperature S.O.C medium. 
g. Bring LB plates supplemented with appropriate antibiotic (chloramphenicol for 

IGEM clones and Carbanicillin for pUC19) at room temperature and label them. 
h. Thaw competent cells on ice. 
i. Aliquots competent cells in as many tubes as needed. 
j. Add 2.0 µl DNA preparation to 50 µl competent cells to DNA and swirl gently to mix 
k. Incubate on ice for 20 minutes 
l. Heat shock at 42°C in heat block for 30 seconds. Quickly return to ice and let it sit 

for 2 min. 
m. Add 200 µl of 18-25°C SOC medium and transfer mixture to 15mL Falcon tube 
n. Incubate in shaker at 37°C, 225 rpm for 60 min  
o. Plate 150µL of the mixture on LB agar plates supplemented with Chloramphenicol 

34 µg/mL 
p. Plate 150µL of the mixture with pUC19 on LB agar plates supplemented with 

Carbenicillin 100 µg/mL 
q. Incubate plates at 37°C overnight 
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RESULTS 
 

The transformation of plasmid DNA into E.coli DH5a were plated on LB agar plates supplemented 
with Chloramphenicol (34 µg/mL). pUC19 transformed into E.coli DH5a was plated on LB agar 
plates supplemented with Carbenicillin (100 µg/mL). The plates are shown below.   

 
200 uL transformation volume, plated 50 uL, 1 uL DNA for pUC = 10 pg 
For the IGEM plasmids:  200 uL transformation volume, plated 50 uL, 2 uL DNA for pUC ( estimated 20 pg) 
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CALIBRATION 

*Procedure provided by iGEM Interlab: Plate Reading Protocol* 

Cultures were started in 4 mL medium overnight. 

Plate Layout of Overnight Cultures: 

Colony 1   Colony 2     
Replicate 1 Replicate 2 Replicate 1 Replicate 2   
positive 
control 

positive 
control 

positive 
control 

positive 
control Media Media 

negative 
control 

negative 
control 

negative 
control 

negative 
control Media Media 

device 1 device 1 device 1 device 1   
device 2 device 2 device 2 device 2   
device 3 device 3 device 3 device 3   
device 4 device 4 device 4 device 4   
device 5 device 5 device 5 device 5   
device 6 device 6 device 6 device 6   

 
The OD readout of the overnight cultures was determined using a spectrophotometer. The values 
and the plate layout are shown below. As directed by IGEM, we use LUDOX-S40 as a single point 
reference to obtain a radiometric conversion factor to transform the absorbance data into a 
standard OD 600 measurement. The path length correction was turned off. To measure the 
standard LUDOX Abs 600 we have used the same plate and volumes used in the cell based assays, 
so 100 uL.  
The table below shows the data for OD 600 measured by a spectrophotometer and a plate reader 
for the wells containing water or LUDOX. The corrected Abs 600 was calculated by subtracting the 
water readout values. The reference OD 600 was defined as that measured by the reference 
spectrophotometer. The correction factor to convert measured Abs 600 to OD 600 is thus the 
Reference OD 600 divided by Abs 600. 
 
All cell density readings using this instrument with the same settings and volume can be converted 
to OD 600 by multiplying by (in this instance) 0.685. 
 
 

0.3464 0.3569 0.3666 0.3752 0.0431 0.0433 
0.2981 0.2913 0.2959 0.2994 0.0413 0.0416 
0.4116 0.412 0.4426 0.4012   
0.3943 0.4242 0.4233 0.2905   
0.4258 0.4187 0.4315 0.4347   
0.3749 0.3653 0.3400 0.3532   
0.5449 0.3865 0.3196 0.3076   
0.3085 0.2973 0.2932 0.2883   
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OD600 Reference Point 

 
Data: (Excel will be linked to wiki page so data can be edited with) 
 
 

 

 Overnight cultures of 8 different Interlab plasmids placed on a blue light table. We can observe a 
difference in fluorescence amongst the cultures. 
 

STANDARD CURVE 
A serial dilution of fluorescein in 4 replicates was prepared in a 96 well plate and the fluorescence 
was 
read in a plate reader. A standard curve was prepared from these values allowing to convert the 
concentration of GFP in the unknown samples. 

MATERIALS 
 

A. Fluorescein (provided in kit) 
B. 10ml 1xPBS (phosphate buffered saline) 
C. 96 well plate, black with flat, transparent/clear bottom preferred (provided by team) 
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METHODS 
Prepare the fluorescein stock solution: 
√ Spin down fluorescein stock tube to make sure pellet is at the bottom of tube. 
√ Prepare 2x fluorescein stock solution (100 μM) by resuspending fluorescein in 1 
mL of 1xPBS. 
√ Dilute the 2x fluorescein stock solution with 1xPBS to make a 1x fluorescein 
solution and resulting concentration of fluorescein stock solution 50 μM (500μL of 
2x fluorescein in 500 μL 1x PBS will make 1 mL of 50 μM (1x) fluorescein solution.) 
Prepare the serial dilutions of fluorescein: 
√ Serial dilutions is performed across columns 1-11. COLUMN 12 
MUST CONTAIN PBS BUFFER ONLY. Initially you will setup the plate with the fluorescein stock in 
column 1 and an equal volume of 1xPBS in columns 2 to 12. You will perform a serial dilution by 
consecutively transferring 100 μl from column to column with good mixing. 
√ You must now measure the plate in your plate reader. TURN OFF path length correction if 
available. 
Excitation 485nm 
Emission 538nm (closest to 530nm) 
 

 RESULTS 
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CELL MEASUREMENTS 
 

 MATERIALS 
a. Cultures of clones in transformed in Escherichia coli strain DH5α 
b. LB (Luria Bertani) media 
c. Chloramphenicol (stock concentration 25 mg/mL dissolved in EtOH - working stock 25 

ug/mL) 
d. 50 ml Falcon tube with vented cap 
e.  Incubator at 37°C 
f. 1.5 ml Eppendorf tubes for sample storage 
g. Ice bucket with ice 
h. Pipettes 
i. 96 well plate with flat transparent bottom Devices 

 

PROCEDURE 
√ Set your instrument to read OD600 (as OD calibration setting) 
√ Measure OD600 of the overnight cultures 
√ Record data in your notebook 
√ Import data into Excel ( Dilution Calculation ) Sheet_1 provided 
√ Dilute the cultures to a target OD 600 of 0.02 (see the volume of preloading culture and 
media in Excel ( Dilution Calculation ) Sheet_1) in 12 mL LB medium + Chloramphenicol in 50 mL 
falcon 
tube (amber, or covered with foil to block light). 
√ Incubate the cultures at 37°C and 220 rpm. 
√ Take 500 μL samples of the cultures at 0, 2, 4, and 6 hours of incubation. (At each time 
point, you will take a sample from each of the 8 devices, two colonies per device, for a total of 16 
samples per time point) 
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√ Place samples on ice. 
√ At the end of sampling point you need to measure your samples (OD and Fl measurement) 
√ Use the same instrument settings that you used when measuring the fluorescein standard curve. 
This 
includes using the sample volume (100 ul) you used for the fluorescein measurement. 
√ Samples are laid out according to Fig below. 
 
√ Pipette 100 μl of each sample into each well. Replicate samples of colony #1 are pipetted into 
wells in 
rows A, B, C and D. Replicate of colony #2 are pipetted into wells in rows E,F,G, and H. 

 

RESULTS 
 
Dilution Calculation to OD=0.02 to initiate the 4 replicates of 2 cultures (colony 1 and colony 2):  

Colony 1 

target Abs600  0.02  
target volume (mL) 12  

sample Abs600 Reading 

Volume of 
Preloading 
Culture 

Volume of 
Preloading 
Media 

positive 
control 0.371 0.730 11.270 
negative 
control 0.298 0.940 11.060 

device 1 0.422 0.632 11.368 

device 2 0.357 0.763 11.237 

device 3 0.433 0.614 11.386 

device 4 0.347 0.789 11.211 
device 5 0.314 0.885 11.115 

device 6 0.291 0.966 11.034 

Media+Chl 0.042     
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Colony 2 

target Abs600  0.02  

target volume (mL) 12  

sample Abs600 Reading 

Volume of 
Preloading 
Culture 

Volume of 
Preloading 
Media 

positive 
control 0.352 0.776 11.224 
negative 
control 0.295 0.951 11.049 

device 1 0.412 0.650 11.350 

device 2 0.409 0.654 11.346 

device 3 0.422 0.632 11.368 

device 4 0.370 0.732 11.268 
device 5 0.466 0.567 11.433 

device 6 0.303 0.921 11.079 

Media+Chl 0.042     
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FLOURESCENCE READOUT 
 
Plates the same as for OD600 Readouts 

 
 
RESULTS 
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T=	0	hr T=	4	hr

T=	6	hr Standard


