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1.R10-9 binds asprosin specifically (flow cytometry)
  

Weisi He

Pancreatic cancer is the 7  leading
cause of cancer death, largely due to
late diagnosis (O’Neil & Stoita, 2021).

th

Current Biomarkers (e.g., CA19-9) lack
specificity; asprosin is a novel early-
stage serum biomarker (AUC = 0.984)
(Nam et al., 2021).
electrochemical aptasensors offer low-
cost, point of care detection (Villalonga
et al., 2022).
R10-9 aptamer was selected against
asprosin (Kd ≈ 989 nM). This prohject
characterises its binfing to enable
biosensor development.
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R10-9 bind to asprosin via stem and loop
regions (nt 1-43) and may undergo
structural swtiching upon target binding
sue to its hyperfexible tail (nt 65-81).

AIMS
1.Verify R10-9 compatibility with

traditional electrochemical aptasensor.
2.Determine if R10-9 undergoes structural

switching.
3.Map the asprosin-binding region using

antisense hybrodidizationa nad
truncation.

4.Design a strand-displacement
electrochemical aptasensor.

METHODS
Flow cytometry: Ni-NTA beads with His-
tagged asprosin; Cy5-labelled R10-9.
Electrochemistry: Screen-printed gold
electrodes; thiol-MB-R10-9; Square
wave Voltammetry (SWV)
Structural switching assay:
FAM/quencher-labelled aptamer;
fluoresence change upon target
binding.
Antisense mapping: 16 antisense oligos
(12 - 20 nt) targeting different regions;
pre-hybridization followed by flow
cytometry. 
Truncation analysis: 7 truncation
varients; binding checked by flow
cytometry.
Strand displacement: EMSA and bead-
based pull-down with PCR readout.

Figure 1: Bead assay design for binding mapping
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b) Short antisense hybridizations to visualize the
effect of blocking of key regions

→ Tail region with minimal role in asprosin binding. 
→ 3' region heavily involved in asprosin binding

c) A series of trucations to map key protein binding
regions on R10-9

→ Trucating 5' region causes R10-9 to completely lose
the ability to bind asprosin.
→ 3' tail not involved in protein binding.
→ Antisense 12F and 14F are a promising candidate to
test for strand displacement.

Structural switching fluorescence assay: minimal ΔF for Asp vs BSA.
70% signal loss after 4 washes → poor 5' thiol immobilization on gold

How it works:
Immobilise short thiol-modified antisense on gold electrode. 
hybridize MB-labelled full-length R10-9 onto antisense.
Ansprosin binds → displaces aptamer from antisense.
MB moves away from electrode → current decreases (SWV).

 Advantage: 
no structural switching required  
displacement driven by competitive binding.

2.Aptamer desorption and lack of structural switching

3.Proposed Alternative: Strand-Displacement Design

4.Mapping the Binding Interface to Enable Antisense Design

a) Dry lab model of R10-9, Asprosin and their interaction

Conclusion
R10-9 cannot fit into a simple structural switching based
electrochemical aptasensor. A strand sdisplacement
model can be adopted. Antisense 12F and 14F are
promising candidates to be tested. Other assays need to
be developed to better showcase strand displacement.

Saleem Yusra
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Regions blocked with short antisense oligos have been highlighted in red

Truncated regions highlighted in red and outlined with dashed line.

Future work
selected antisense sequnces will be verified for their
strand displacement ability via a fluorophore-quencher
coupled assay. 
Verified antisense oligo will then be adapted on and
electrochemical aptasensor,

Modelling done by Amro Samir
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