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Supplementary Figure 1: Recognition nanostructure evaluation.
(a) Schematic of the recognition nanostructure. It comprises a Taq DNA polymerase bound with an 
inhibitor strand and an inverter strand. (b) Specificity of the nanostructure. Scrambled sequences 
as well as sequences bearing different degree of complementarity to the inverter were incubated 
with the recognition nanostructure. Fully complementary targets (100% = 40/40) resulted in strong 
polymerase activation. Less complementary targets (<95% or <38/40) resulted in significant 
reduction in polymerase activation.  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Supplementary Figure 2: Signal nanostructure evaluation.
(a) Without BSA blocking, HRP could nonspecifically bind to the electrode surface, even in the 
absence of complementary RNA target. (b) With BSA blocking, the non-specific binding is 
suppressed and thus the signal-to-noise ratio is improved. 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Supplementary Figure 3: eSIREN microfluidic chip fabrication. 
The cover and substrate layers were made from PMMA sheets and constructed using a tabletop 
CO2 laser engraver. The microchannel layer was fabricated through PDMS molding from a 3D-
printed cast mold. To bond the cover and microchannel layers, the cover layer was coated with 
APTES after O2 plasma cleaning, before attaching to the surface-activated microchannel layer 
overnight at 70℃. The three layers, along with the SPE chip, were bonded together through screw-
actuated clamping.
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Supplementary Figure 4: Characterization of the liquid front guider. 
(a) Surface profile of the guider measured with a digital microscope (Keyence VHX-6000). Height 
profiles in the (b) x-direction and (c) y-direction. (d) Definition of the horizontal and vertical duty 
ratios in charactering a liquid front guider.  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Supplementary Figure 5: Contact angle measurement. 
Photographs of droplets on (a) a bare PMMA surface (without the liquid front guider) and (b) a 
PMMA surface with the liquid front guider. 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Supplementary Figure 6: Step-wise liquid filling in the reaction chamber. 
When a liquid starts to contact a column of pillars, it experiences a resistive capillary force. The 
liquid is thus guided to move between the pillar layers, due to a smaller resistance, towards the 
chamber sidewall. Once the void between two pillar layers is completed filled, the liquid breaks the 
capillary resistance to fill the next interlayer space. With this step-wise filling process, large 
reaction chambers can be fully filled without bubble trapping.
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Supplementary Figure 7: Stability of the eSIREN platform. 
eSIREN measurements were conducted with synthetic viral target at different times of a day, in air-
conditioned and ventilated rooms. The eSIREN measurements show consistent readings despite 
temperature and humidity fluctuations.
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Supplementary Table 1. Sequences of DNA nanostructures. 
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Supplementary Table 2. Comparison of eSIREN and colorimetric detection.
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