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ABSTRACT Antibody clones used for dsRNA capture and detection in the lateral flow Antibodies showed high specificity

cassettes were selected to ensure the strongest signal for dsRNA over ssRNA
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manufactured via in vitro transcription (IVT), a process that Detection: J5-AUNP Detection: J2-AuNP  Detection: J5-AUNP GoStix Plus assay. 07 - | n.s. n.s. |
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move via capillary action to a test (T) line coated with K1
dsRNA antibodies, producing a colorimetric signal proportional
to dsRNA concentration. Excess J2-gold complexes continue Figure 3. For assay optimization, six different configurations of three anti-dsRNA antibody clones were tested to determine which antibody used for  Figure 4. Specificity of the antibody for dsRNA over single-stranded RNA
to a control (C) line containing immobilized anti-mouse detection and which antibody used for capture would produce the strongest signal on the GoStix Plus cassette. Panel A. J2, J5, and K1 anti-dsRNA antibodies ~ (ssRNA). GoStix T/C values of 1,000 bp y dsRNA were compared to those of the

antibodies enabling internal validation and signal were passively adsorbed onto gold nanoparticles to be used for dsRNA detection. Different possible combinations of the J2, J5, and K1 antibodies were used for same dsRNA in the presence of 50-fold or 500-fold excess ssRNA. No significant
’ capture. pH and concentration were optimized for efficient binding. All six combinations were tested with varying concentrations of poly(l:C) (used as a dsRNA differences (n.s.) in T/C values were observed among the three groups. Statistical
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normalization. FOIIOWIng _ sample mlgratlon’ res_UIts are reference). Three combinations produced a detectible signal at the highest concentration of poly(l:C), as indicated with the red arrows. Panel B. The two antibody analysis was performed using one-way ANOVA.
captured and analyzed with the user-friendly GoStix™ Plus combinations with the highest signal were selected for further investigation. Using K1 for capture and either J2-AuNP or J5-AuNP for detection produced titers

smartphone app. This software compares the ratio of test-to- comparable to the poly(l:C) control, with J2 showing stronger signals than J5.
control (T/C) band color intensities against a preloaded, lot-
specific standard curve and automatically calculates the

H Establishment of poly(l:C) control curve for dsRNA quantitative detection in the smartphone app

GoStix Value (GV).
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Figure 5. Establishment of control curve. A standard curve was generated using average T/C values from a dilution series of poly(l:C) prepared in chase buffer (Panel A). Samples were run on GoStix Plus cassettes in triplicate, developed for 10 min
(Panel B), and analyzed using the GoStix Plus App on both iOS and Android devices. T/C ratios corresponding to each poly(l:C) concentration were plotted to create the standard curve (Panel A). This standard curve is preloaded in the app and does not

“ Nceognattri\)lle need to be recreated by the user. When poly(l:C) is used as a reference, the app uses a linearized equation from this curve to automatically quantify dsRNA levels in unknown mRNA samples, with results reported in ng/ml of poly(l:C) equivalents.
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Figure 6. Detection of dsRNA in IVT mRNA using GoStix Plus and J2-based ELISA. IVT mRNA was synthesized using the Takara IVTpro™ T7 mRNA Synthesis Kit . . .
(Takara Bio, Cat. # 6144) with the FLuc positive control template provided in the kit. dSRNA levels were measured using (Panel A) GoStix Plus and (Panel B)a J2 ¢  Otreamlined workflow with a 10-minute

'n DAoEv)rE;)antocn)trfg antibody-based dsRNA ELISA (GenScript, Cat. # L01020). Both assays demonstrated similar dose-dependent responses. Notably, the GoStix Plus assay was completed prot ocol—reduces hands-on time and

in 10 minutes, whereas the ELISA required 4 hours.
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Figure 2. Schematic of dsRNA GoStix Plus test. In this assay, 20 ul of sample is  Figure 7. dsRNA length and modifications impact GoStix Value quantitiation, similar to ELISA. dsRNA GoStix Plus was used to evaluate the effect of dsRNA  Takara Bio Inc. or its affiliate(s) in the U.S. and/or other countries or their

applied to a GoStix Plus cassette where detection antibody-gold nanoparticle length (142 bp, 700 bp, and 1 kbp) and chemical modifications (e.g., m1y or @) on test line signal intensity. 20 ul of each sample, containing varying concentrations of respective owners.

(AuNP) complexes bind to dsRNA targets. These complexes then move via different dsRNA species in STE buffer, were applied to GoStix Plus cassettes, followed by 80 ul of chase buffer. After a 10-min incubation, the cassettes were scanned,

capillary action to a test (T) line coated with capture anti-dsRNA antibodies, = and GoStix Values were recorded and analyzed. Results indicate that both dsRNA length and chemical modifications influence the GoStix signal for dsRNA quantitation. Certain trademarks may not be registered in all jurisdictions. Additional product,
producing a colorimetric signal proportional to dsRNA concentration. Excess intellectual property, and restricted use information is available at takarabio.com.

detection antibody-AuNP complexes continue to a control (C) line containing
immobilized capture rabbit anti-mouse antibodies, producing a colorimetric signal,
enabling internal validation and signal normalization.
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