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Table S1. Sequences of the oligonucleotides used in this study.

Name Sequence of oligonucleotides (5'-3’)
S1 TCTCACTAACTTACGG
Stabilizer 1 (S1)  [FAM]S1 TCTCACTAACT[FAM-dT]ACGG

[AAJAG6[FAM]S1

[Acrylamide]AAAAAATCTCACTAACT[FAM-
dT]ACGG

S2 CoV CCCTAGACCCCAAAATC

[BHQ]S2 CoV CCC[BHQI1-dT]JAGACCCCAAAATC
Stabilizer 2 (S2)

S2 1AV CCCTATCCAATGGAACCAT

[BHQ]S2 1AV CCC[BHQI1-dT]ATCCAATGGAACCAT

L CoV ATTTCGCTGATTTTGGGGTCTAGGGCCGT
Linker (L) - AAGTTAGTGAGA

L 1AV TGTCTTTAATGGTTCCATTGGATAGGGCC

- GTAAGTTAGTGAGA

F CoV ACTAACTTACGGCCCTAGACCCCAAAATC
Fuel (F)

F TAV TAACTTACGGCCCTATCCAATGGAACCAT

N gene target (CoV) GACCCCAAAATCAGCGAAAT
Target

NA gene target (IAV) TCCAATGGAACCATTAAAGACA

Abbreviations: CoV, severe acute respiratory syndrome coronavirus 2; IAV, influenza A virus;
FAM, fluorescein amidite; BHQ1, black hole quencher 1; N, nucleocapsid; NA,

neuraminidase.



Table S2. Real-time qPCR analysis of clinical samples used in this study.

No.  Virus Ct NA CtORF CtN  CtS Ct—ll}dR Ct E

I Flu A 33.705 i i i i i

2 Flu A 31.51 i i i i i

3 Flu A 32.16 i i i i i

4 Flu A 31.78 i i i i i

5 Flu A 32.43 i i i i i

6 Flu A 27.055 i i i i i

7 Flu A 303 i i i i i

8 Flu A 2788 i i i i i

9 Flu A 2936 i i i i i
10 Flu A 3 i i i i i
B Flu A 34.94 i i i i i
12 Flu A 26335 i i i i i
13 Flu A 24395 i i i i i
14 Flu A 32,755 i i i i i
15 Flu A 32.135 i i i i i
16 COVID-19 i 322 312 27.07 i i
17 COVID-19 i 273 25 292 i i
18  COVID-19 i 2995 2916 2873 i i
19 COVID-19 i 263 25.4 252 i i
20 COVID-19 i 31.43 32.1 32.7 i i
21 COVID-19 i i i i 1826  19.25
22 COVID-19 i i i i 2106 21.23
23 COVID-19 i i i i 1372 1513
24 COVID-19 i i i i 1386 1442
25 COVID-19 i i i i 2748 2473
26 COVID-19 i i i i 1439 1571
27 COVID-19 i i i i 1599 17.32
28 COVID-19 i i i i 1426 14.56
29 COVID-19 i i i i 1446  14.65
30 COVID-19 i i i i 1619 1617

Abbreviations: COVID-19, coronavirus disease; RT-qPCR, quantitative reverse-transcription
polymerase chain reaction.
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Figure S1. Design of the TwinDemic Diagnostic (TDD) chip. The TDD chip comprises three
functional layers: chip cover, microfluidic chip, and microfluidic tape. The microfluidic chip

consists of reaction chambers containing the sensing hydrogels, inlets, and outlets.
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Figure S2. Computational fluid dynamics (CFD) simulation for the analysis of flow behavior
of the TDD chip. a) In-chip fluid domain with boundary conditions for computational
analysis, and b) CFD simulations showing the velocity streamlines at flow rates of 20—100
uL/s using COMSOL Multiphysics 6.2 (COMSOL Inc.). Abbreviation: TDD, TwinDemic

Diagnostic.
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Figure S3. Schematic illustration of a poly(methyl methacrylate) (PMMA) microfluidic chip
embedded with two types of sensing hydrogels. Each sensing hydrogel is tailored with
custom-designed fuel stimulant-powered (FSP) probes for the detection of target viral RNA.
The FSP probe generates a fluorescent signal through a signal amplification cascade.

Abbreviation: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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Figure S4. Schematic illustration of the portable fluorescence reader device. a) Top view and

b) side view.
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Figure SS. a) Schematic illustration of the fluorescence module and rotation servo motor of

the portable reader and b) components of the fluorescence module.
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Figure S6. Initial set values of the portable fluorescence reader device.
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Figure S7. Target concentration-dependent fluorescence intensity of FSP probes specific for

a) CoV (FSP—CoV), and b) AV (FSP—IAV). Data are presented as mean + standard deviation

of three independent replicates. Abbreviations: CoV, severe acute respiratory syndrome

coronavirus 2; [AV, influenza A virus; FSP, fuel stimulant-powered; LOD, limit of detection.
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Figure S8. Fluorescence signals obtained using the TDD system for samples mixed with
different concentrations of CoV and AV targets. a) Normalized signals for samples in which
CoV targets ranging from 0 to 10 pmol were mixed with IAV targets at concentrations of (i) O
mol, (i1) 10 fmol, (ii) 100 fmol, (iv) 1 pmol, and (v) 10 pmol. b) Normalized signals for
samples in which [AV targets ranging from 0 to 10 pmol were mixed with CoV targets at
concentrations of (i) 0 mol, (ii) 10 fmol, (ii) 100 fmol, (iv) 1 pmol, and (v) 10 pmol. For the
readout of CoV and TAV detection signals, the signals from channels 1 and 3 were normalized
to the signals from channels 2 and 4 (CH1/CH3 and CH2/CH4), respectively. Data are
presented as mean + standard deviation of three independent replicates. **p < 0.005, *p <
0.05. Abbreviations: CoV, severe acute respiratory syndrome coronavirus 2; [AV, influenza A

virus; TDD, TwinDemic Diagnostic.
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Figure S9. Clinical performance assessment of the TDD system using RNA extracted from

non-target viruses (parainfluenza type-3; Para 3, adenovirus; AdV, respiratory syndrome

virus; RSV, influenza B virus; IBV).

12



