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Figure S1. The operation scheme of the microfluidic assay for label-free real-time monitoring of oligonucleo-
tide–RAD51 asscociation based on photonic crystal surface mode imaging. Abbreviations: polydT(80)-biotin, 
model biotinylated oligonucleotide; RAD51, DNA repair protein; IgG, immunoglobulin G; 1D PC, one-dimen-
sional photonic crystal.  
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Figure S2. The layout of the selected regions of interest for sensor response monitoring, including 64 areas 
corresponding to duplicates of the deposited spots. 

 

Figure S3. Recorded sensorgrams of RAD51–oligonucleotide association in the selected spots. The start of the 
subsequent injections of each concentration of RAD51 is indicated with an arrow. Each sensorgram is an av-
erage of two sensorgrams recorded in duplicate. (a) line 1 (0.2, 0.4, 0.9, and 1.8 ng of protein per spot); (b) line 
2 (0.4, 0.7, 1.8, and 3.7 ng of protein per spot); (c) line 3 (0.5, 1.1, 2.7, and 5.5 ng of protein per spot); (d) line 4 
(0.7, 1.5, 3.6, and 7.3 ng of protein per spot). Abbreviations: RB, running buffer; BB, blocking buffer; OnB, 50 
μM solution of polydT(80)–biotin; RnB, reaction buffer; EB, equilibration buffer; [RAD51], the 0.001 μM, 0.01 
μM, 0.1 μM, 1 μM, 2.5 μM, and 5 μM dilutions of the DNA repair protein; WB, washing buffer.  
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Table S1. Shifts of the normalized adlayer thickness values (Δda) in neutravidin and immunoglobulin G spots 
after running the oligonucleotide solution 

Protein quantity/spot, ng 
Δda in neutravidin 

spots, nm 
Δda in immunoglobulin G 

spots, nm 

0.2 (1 drop) 0.0167* 0,0322* 
0.4 (2 drops) 0.0198* 0,0294* 
0.9 (5 drops) 0.0231* 0,0213* 

1.8 (10 drops) 0.0223* 0,0163* 
0.4 (1 drop) 0.0217** 0,0274** 
0.7 (2 drops) 0.0228** 0,0261** 
1.8 (5 drops) 0.0257** 0,0242** 

3.7 (10 drops) 0.0192** 0,0281** 
0.5 (1 drop) 0.0217*** 0,0302*** 
1.1 (2 drops) 0.0228*** 0,0269*** 
2.7 (5 drops) 0.0237*** 0,0263*** 

5.5 (10 drops) 0.0279*** 0,0218*** 
0.7 (1 drop) 0.0237**** 0,0306**** 
1.5 (2 drops) 0.0209**** 0,0314**** 
3.6 (5 drops) 0.0211**** 0,0274**** 

7.3 (10 drops) 0.0245**** 0,0221**** 
 
*, **, ***, **** Nonsignificant differences between Δda values (p > 0.05, Student’s t test) within lines 1, 2, 3, and 
4, respectively. 

 
 
 

 

Figure S4. Protein spot images before and during titration with RAD51. The patterns of neutravidin and 
control immunoglobulin G (IgG) spots are shown in green and yellow frames, respectively. 

20 s after running 
0.02 M phosphate buffer

8951 s after running 5 μM 
RAD51 solution in the 

reaction buffer 



 

 4 

 

Figure S5. Sensorgrams of RAD51–oligonucleotide association in the selected spots after blank subtraction. 
The start of the subsequent injections of RAD51 at each concentration is indicated with an arrow. Each sen-
sorgram is an average of two sensorgrams recorded in duplicate. Abbreviations: EB, equilibration buffer; 
[RAD51], 0.001μM, 0.01 μM, 0.1 μM, 1 μM, 2.5 μM, and 5 μM dilutions of the DNA repair protein. 

 

Figure S6. Representative sensorgrams demonstrating RAD51–-oligonucleotide association in the selected 
spots after running solutions containing the RAD51 amount close to the limit of detection. Each sensorgram 
is an average of two sensorgrams recorded in duplicate after blank subtraction. The arrow indicates the start 
of the injection of 0.01 μM RAD51. 
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Figure S7. Linearity of the sensor response as a function of the amount of neutravidin applied onto the pho-
tonic crystal surface. (a) line 1 (0.2, 0.4, 0.9, and 1.8 ng of neutravidin per spot); (b) line 2 (0.4, 0.7, 1.8, and 3.7 
ng of neutravidin per spot); (c) line 3 (0.5, 1.1, 2.7, and 5.5 ng of neutravidin per spot); (d) line 4 (0.7, 1.5, 3.6, 
and 7.3 ng of neutravidin per spot). Abbreviations: R2, coefficient of determination of the linearity function. 
The mean values of maximum gains of the adlayer thickness determined over the neutravidin spots are shown 
with green dots; the mean values of maximum gains of the adlayer thickness determined over the reference 
areas of the photonic crystal surface not containing protein recognition units are shown with gray dots. 

 


