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High-Performance Aptasensors: Poly(ethylene glycol)-tethered Surface Construction to
Quench Bio-fouling and Enhance Sensitivity
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Reporting clinically relevant biomolecular interactions is mandatory in the field of medical diagnosis. The
major prerequisite of biosensors includes measuring the specific target in a sample containing mixture of compounds,
without compromising the convenience, specificity and sensitivity. It was reported that a densely packed
poly(ethylene glycol) (PEG) tethered-chain surface shows high resistance to biofouling and increases the sensitivity. It
is expected that PEG-derived polymers hybridized aptamer and target interactions on sensing surface will yield
potential output. To fulfill this notion, human coagulating factor IX (FIX) protein was chosen as a model analyte
because it has extremely low availability in vivo and important to detect defects in human blood coagulation system.
Further, anti-influenza aptamers were generated to demonstrate diagnosis of intact virus. Sensor surfaces of
Evanescent-field-coupled Waveguide-mode (EFC-WM), Surface Plasmon Resonance (SPR) and Surface Plasmon
Fluorescent Spectroscopy (SPFS) were used to demonstrate the aptamer-protein interactions. On SiO, surface of
EFC-WM PEG-b-poly(acrylic acid) (PEG-b-PAAC) blocking treatment completely prevents non-specific binding
and reached the sensitivity to 100 pM, detection with coating of streptavidin-gold nanoparticle (GNP) by
pentaethylenehexamine-terminated PEG (N6-PEG) improve the limit of detection to 100 fM. This detection limit of
FIX was attained even in the presence of other coagulation factors or a realistic aloumin concentration. With gold
surface of SPR, co-immobilization of PEG-b-poly[2-(N,N-dimethylamino)ethyl methacrylate] (PEG-b-PAMA) and
N6-PEG completely abolished the bio-fouling, whereas bovine serum albumin has shown higher non-specificity. The
sensitivity was attained to 800 fM with aptamer-FIX-antibody sandwich and detected by GNP-conjugated anti-mouse
IgG and selective FIX detection was shown with albumin containing sample and in human plasma. For detection on
SiO, surface of SPFS, two aptamers were generated against influenza viruses (Tokio-virus and Jilin-Hemagglutinin),
both aptamers have the values of Ky in the range of ~1 pg/mL against their targets. With the SPFS system in the
presence of PEG-b-PAAc, the detection limits were determined to be low ng/mL. Through this work, it can be
concluded that PEG-b-polymer constructed sensing surface is the potential way to develop high-performance faithful
sensing systems and herein it is clearly demonstrated with different aptasensors. Further, preference of dual
polymers on a given sensing system is shown to be with higher sensitive non-biofouling detections. This work will
pave way to generate various sensing systems with the assistance of PEG-b-polymers for a wide range of ligand and
analyte in clinical diagnosis.
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