Ultrasensitive protein detection using proximity initiated nucleic acid target amplification with digital biosensing
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Proximity assays:. These assays rely on antibody pairs that

responds to the presence of a protein when the antibodies are Figure 1: Photonic resonator absorption microscope light path. LED
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assays require enzymatic amplification and are not suitable for

point-of-care.
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Amplify-then-digitalize approach: Through the combination
of non-enzymatic amplification methods with digital detection
using nanoparticles, we can achieve rapid and point-of-care
detection without sacrificing sensitivity.

_(-mi+++++++

Reporter

This toehold-mediated approach allows linear amplification \ Biotin | | | ACKNOWLEDGEMENTS

with digital detection of IL6 using the proximity-initiated nucleic Proximity Probe 15 Q) S Capture

acid target amplification (PINATA) assay.

Streptavidin _Z7/ 1NN | L- We thank the Catherine and Don Kleinmuntz Center for
T Genomics in Business and Society and the Cancer

Figure 3: PINATA optimization. (a) Region “c” was tuned for unpaired nucleotides to control . Center at lllinois (CCIL) for a seed grant funding this
reporter displacement and (b) tested with amplifying sequences in Native PAGE. work.

AIMS

IL-6 testing on PRAM using PINATA . | Tumor Engineering and Phenotyping Shared Resource (TEP)
Objective: To develop a rapid and affordable method for Figure 5: Testing of amplification 5 o

ultrasensitive protein detection that could be used for point-of- BR4 BR5 BR6 BR7 Reporter gl for the background BR control. Cancer Center
care applications. aunp. DMidge-reporter alone does Not  pig,re 4: Comparison of monoclonal and MNTL e I at Illinois

Bridge Probe  INitiate amplification polyclonal AbOs for PINATA assays in PAGE. (CENTER

Point-of-care assay development:

. . . Protector >00 0 pg/mL IL-6 10 pg/mL IL-6
« Room temperature, rapid, and ultrasensitive detection . : : T

+ Portable, cost-effective detection instrument 400 T e e T REFERENCES

* One-pot, single-step reaction 300 L - u°;°:°,; :":" Quanterix. 2024. Detecting thousands of single protein
* <2 hour testing of low sample volumes — s y el L e T T molecules. News-Medical.

i sl Cn ", 3 M , 200 g T P | TR . Park YS. Front. Bioeng. Biotechnol. 2023.

Novel assay design for ultrasensitive protein detection: - .' o R . | Toehold 1 I Zhuo, Y. Analyst, 2014, 139, 1007
=

Protein signal is transduced into nucleic acid reporter, S N — 100 Figure 6: Testing of human IL-6 using PINATA
amplified using non-enzymatic DNA circuits, then digitally ' i B = = on PRAM. 10 pg/mL concentration can be

detected using photonic resonator absorption microscopy. 30 minutes on PRAM 30 min detected In just a thirty-minute reaction time.
= Counted images from PRAM shown.




	Slide 1

