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Aptamer binding test 
 

1.  Aim of the experiment 
To determine the Kds of Cy3/Cy5-labelled aptamers – thrombin interactions in the units of 
RFU. 
 

a. Hypothesis / expected results 
We expect to observe a hyperbolic saturation curve. Ivan hypothesises there will be saturation at 
5nM free aptamer concentration 
 

b. Team / TAs / schedule 
 

iGEM student TA Scheduled TA help time 

John Ivan 13/07/17 10:30-18:00 

 Ekaterina 13/07/17 10:30-18:00 

   

   

 
 

c. Consumables / lab equipments 
 
  Reference Supplier  Amount required  

 Native human a-
thrombin, Biotin 
(storage buffer, 0.02M 
HEPES, pH 7.4, 0.15M 
NaCl), Catalog nb 
RP43103 

 ThermoFisher 
Scientific 

Thrombin 13 mg/L 
(1:200 of 2.6g/L 
aliquots) 
0.25ul in 49.75ul of 
PBS 

 PBS  In-house, made on 
?? 

~60ul 

 Neutravidin 500[ug/ml]   ~30ul 
 Tris-HCl [2]  1ml for 20ml buffer 

 NaCl [2]  2ml for 20ml buffer 

 MgCl2 [2]  0.2ml for 20ml buffer 

 Cy3 labelled primer 
negative control, 
2umol 

  ~30ul 

 Spotted MITOMI chips  In-house, made on 
12.07.2017 

1 
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d. Detailed description / protocol 
Aptamer Binding Buffer  

Binding buffer consists of (as in [2]) 

1. 50 mM Tris-HCl (pH 7.5) 

2. 100 mM NaCl 

3. 1 mM MgCl2 

For 5 min incubation at 37C 

Neutravidin surface chemistry 

1. Set pressure for control layer at 15 psi, flow layer at 3 psi 

2. Fill in the control lines with dH2O one at a time, check that all lines are working. 

Close chamber valves (neck valves). 

1. Flow 2 [mg/mL] biotin-BSA with the general outlet open until BSA approximately 

reaches the outlet. Close the outlet and allow any air inside the chip to escape. 

Then flow the BSA for 20 minutes (15min ) in order to passivate the glass surface. 

2. After this point, each time a new reagent is to be flowed through the chip, make 

sure no air enters the chip. Close the general inlet and open the waste and 

reagent lines. Allow the reagent to flow through the waste line for 30 sec to let air 

escape. Then close the waste line and open the general inlet and allow the reagent 

to flow.  

3. Wash chip with PBS for 5 minutes 

4. Flow 500 [µg/mL] Neutravidin for 20 minutes (15min ) in order to bind to biotin, 

buttons up. 

5. Wash chip with PBS for 5 minutes, buttons up 

6. Flow 2 [mg/mL] biotin-BSA for 20 minutes (15min ) in order to block Neutravidin 

sites outside button area, buttons down 

7. Wash chip with PBS for 5 minutes, buttons down 

Chip now has neutravidin sites blocked everywhere by biotin but in the colored button area 

Aptamer binding assay 

1. Flow [13mg/L] thrombin for 20 min (15min), 2min with buttons down, then buttons 

up 

2. Wash chip with aptamer binding buffer for 5min, buttons down 

3. Stop the flow by closing the inlet 

4. Open the necks and make sure they are all open (might need to apply negative 

pressure), and only then close the outlet and start flowing the aptamer binding 

buffer again. Make sure that the buffer is entering all the chambers (again might 

need to apply negative pressure to the neck control line) 
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5. When all the chambers are filled, close the necks, open the outlet and continue 

flowing the aptamer binding buffer for 5 min 

6. Detach the aptamer binding buffer flow tube and close the flow line. The general 

inlet, buffer inlet and outlet must remain open. The rest of the flow tree valves 

remain closed. This will ensure that both the inlet and outlet of the chip are at the 

same pressure so there is no flow. 

7. Close the sandwich valves and make sure they are all closed (might need to 

increase pressure up to 20 psi) 

8. Open the necks and leave for 40 min, with buttons closed. 

9. Finally open the buttons and leave for 1 hour. Then image the chip to measure the 

aptamer concentration in solution, both in cy3 and cy5 channels, and fix the 

exposure time (important to compare experiments!) 

Imaging on flurescent microscope 

1. Use the NIS program 

2. Align the chip on the microscope with the grid in the software. Make sure that every 

chip cell is in the field of view when selected from the grid in the software. Set the 

upper left chip cell as the reference point 

3. Choose the appropriate laser/channel for imaging 

4. Choose the exposure time in order to maximize the signal:noise ratio, not to 

saturate the camera, and not to photobleach the fluorophores. 

5. Choose a filename 

6. Press “run now”. The program should take an image of each cell in the chip. 

7. When the image is created, select it and export it to a new folder using the “export 

ND document” option, under “export” in the “file” menu 

8. Select “mono image” and the name, then click “export” 
9. Open ImageJ. Go to “plugins”, “stitching”, “grid”. Choose the grid size, no overlap, , 

make sure “display fusion” is selected, and select the folder where you saved the 

image from the microscope. Choose a file name, but it must end in “xy{iii}” 
10. Once the stitched image is generated, scale it down by pressing ctrl-E. 

Notes 

 The cy3 control primer was mistakenly flown over the whole chip 

 The cy3 aptamer part failed, probably because only buffer was flown without any 

aptamers 

 The cy5 aptamer initially failed for the same reason as the cy3 aptamer, but this 

part was repeated in the unused top quarter of the chip. 

 
 
 



Experiment n° 1006  2017/07/14 

Experimental design by: Felix Faltings, 2017/07/13 

Proofread by: Istomin Ivan, 2017/07/13 

2. Conclusion 
 
The experiment was a failure and must be redone. 
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