
HAL Id: hal-04804362
https://hal.science/hal-04804362v1

Submitted on 26 Nov 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Studies of interactions between aptamers/antibodies and
bacteria by flow cytometry

J Nourry, P Chevalier, X Bertrand, X. Cattoen, D Morin Aldebert, L
Choisnard, F Oukacine, E Peyrin

To cite this version:
J Nourry, P Chevalier, X Bertrand, X. Cattoen, D Morin Aldebert, et al.. Studies of interactions
between aptamers/antibodies and bacteria by flow cytometry. Oligonucleotide Therapeutics Society,
Oct 2023, Barcelone, Spain. �hal-04804362�

https://hal.science/hal-04804362v1
https://hal.archives-ouvertes.fr


Studies of interactions between aptamers/antibodies and bacteria by flow cytometry
J. NOURRY & P. CHEVALIER, X.BERTRAND, X. CATTOEN, D. MORIN ALDEBERT, L. CHOISNARD, F. OUKACINE, E. PEYRIN*

University Grenoble Alpes, DPM UMR 5063, F-38041 Grenoble, CNRS, France
* eric.peyrin@univ-grenoble-alpes.fr 

• Percentage of labeled bacteria around 35% 
for « Apta1 »

• Antibody « anti-O157 » looks like a nice 
positive control

• Variable interactions depending on the strain
• Weaker interaction with S. pneumoniae 

compared to the others

(1) Jin et al., Biosensors and Bioelectronics 2017, 90, 525–533. (2) Zou et al., J. Agric. Food Chem. 2018, 66 (22), 5677–5682. (3) Bruno et al., J Fluoresc 2010, 20 (6), 1211–1223.

Comparative study between aptamers and antibody with 5 E. coli

Study of specificity between aptamers and their scrambles with 5 E. coli

Experimental conditions: 
[Apta1] = 0 to 400 nM
[Bacteria] = 104 cfu/mL 
Binding buffer: Tris/HCl/KCl/NaCl/MgCl2.6H2O (50/42.5/5/100/1 mM), 
BSA 1 mg/mL, 500 nM yeast tRNA, pH = 7.4 

Study of concentration with Apta1 on several strains

Selected aptamers from literature

EcoJin1 Eco4R3Apta12

Setting up a flow cytometry method to study 
fluorescent aptamer interaction with bacteria

Rapid & direct detection 

Fluorophore-tagged aptamers or antibody

Bacterial solution

Experimental conditions : 

Binding buffer according to literature conditions

Results

Experimental conditions: 
[Aptamers] = 100 nM, [Antibody] = 500 pM
[Bacteria] = 106 cfu/mL (Aptamers) ; 104 cfu/mL (Antibody)
Binding buffers: 
• EcoJin = PBS 1X, pH =7.4  
• Eco4R = Tris/HCl/NaCl/MgCl2.6H2O (10/9/500/1 mM) pH = 7.5 to 7.6
• Apta1 = Tris/HCl/KCl/NaCl/MgCl2.6H2O (50/42.5/5/100/1 mM), BSA 

1 mg/mL, 500 nM yeast tRNA, pH = 7.4

Experimental conditions: 
[Aptamers] = 100 nM
[Bacteria] = 106 cfu/mL 
Binding buffer: Tris/HCl/KCl/NaCl/MgCl2.6H2O (50/42.5/5/100/1 mM), 
BSA 1 mg/mL, 500 nM yeast tRNA, pH = 7.4

Figure 2 : Detection of aptamer-bacteria interaction by 
flow cytometry. Focusing on the laser beam of the device 
which allows the fluorescence detection.

Figure 1 : Method used to observe an interaction between aptamer/antibody and bacteria. 

Selection of the population density 
corresponding to the target bacteria.

Gated plots using the population density to observe the 
fluorescent gain.

Figure 3: Plots before incubation between E. coli ATCC 700728 and the antibody.

Figure 4 : Plots after incubation between E. coli ATCC 700728 and the antibody.

• Flow cytometry : effective analytical technique for studying the interactions 
between aptamers/antibodies and bacteria

• Every aptamer demonstrates interaction with E. coli bacteria
• It remains challenging to establish a distinct differentiation window between E. coli 

and the other strains that were tested
• Future experiments : study specificity of alternative aptamers across different 

strains.

Table 1 : Selected aptamers and their targeted bacteria. 

Data analysis

Conclusion

More results on 
Pauline CHEVALIER’s poster

Fluorophore
-tagged

aptamers

Targeted
bacteria

E. coli ATCC 8739
E. coli O157:H7
(ATCC 700728)

E. coli O157:H7
(ATCC 700728)

• Scrambles are randomized sequences of 
selected aptamers

• Percentage of labeled bacteria seems to
be the same between aptamers and their
scrambles

Unlabeled 
bacteria

Antibody-labeled 
bacteria

Unlabeled 
bacteria

Antibody-labeled 
bacteria

Nanovector
Mesoporous silica

nanoparticle (MSN) 
serving as a vehicle for 
the therapeutic agent

Antimicrobial peptides (AMPs)
AMPs act as therapeutic agents 

within the nanocarrier. They 
are protein molecules able to 
exhibit antibiotic properties

Aptamers
Grafting aptamers is crucial to 

confer specificity and selectivity 
towards a particular target, in 

our case, a bacterium

Complementary sequences
They are used to block the 

pores of the nanoparticle by 
hybridizing with the aptamers 
already present on its surface

Develop antimicrobial peptides delivery systems with a high affinity and specificity to target bacterium

Untargeted
bacteria

Targeted
bacteria

Aptamers are interacting with
bacteria – realease of AMPs

Aptamers are not interacting with
bacteria – AMPs are blocked by 

complementary sequencesAptamers Complementary
sequences

Antimicrobial
Peptide
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