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Submitted for possible open access Figure S1. Tuning primer concentrations for detection of LFA signals. (A) PCR primers labeled
publication under the terms and con- with FITC (forward) or biotin (reverse) were designed for amplification of SARS-CoV-2 DNA. (B)
ditions of the Creative Commons At Amplification was performed with the indicated concentrations of primer in the absence or pres-
ribution (CC BY) license (httpi/jcrea- 1€ of template and analyzed by LFA. (C) Agarose gel analysis of primer concentrations em-
ployed in (B).

tivecommons.org/licenses/by/4.0/).
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A SARS-Co-V2/ C: AUUAAUUGUAAAAGGUGAAC
COVID-19 gRNAs: T: AUUAAUUGUAAAAGGUAAAC

Mismatched/Control sgRNA 1: UCAGAACAGCAACAUUUGAA
Control sgRNA 2: CCCCAGGCACCAGGGCGUGA

B.
PAM Rich CGGGAGGGTGGGCGGGAGGGTGGGCGGGAGGGTGGGCGGGAGGGTGGG
Sponge DNA GCCCTCCCACCCGCCCTCCCACCCGCCCTCCCACCCGCCCTCCCACCC

S84 C SNP GGAGGGTGGGGATTAATTGTAAAAGGTGAACGGGCGGGAGGGTGG
Sponge DNA CCTCCCACCCCTAATTAACATTTTCCACTTGCCCGCCCTCCCACC
L84 T SNP GGAGGGTGGGGATTAATTGTAAAAGGTAAACGGGCGGGAGGGTGG
Sponge DNA CCTCCCACCCCTAATTAACATTTTCCATTTGCCCGCCCTCCCACC
C.
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Figure S2. Nucleic acid sequences for sgRNAs and soak DNA. (A) The SARS-Co-V2 sgRNA se-
quences are shown (5'-3") with the L84S SNP target bases corresponding to SARS-CoV-2 nucleo-
tide position 28144 (shown in red). (B) Soak DNA sequences. The PAM-rich soak DNA is rich in
GGG trinucleotide PAM sequences. The ORF8a 584 C and L84 T SNP soak sequences are shown
with the sgRNA binding site underlined and the respective SNP indicated in red. (C). Irrelevant
DNA is not bound by COVID gRNA. An irrelevant DNA labeled with FITC was incubated with a
perfectly matched sgRNA or the COVID-19 sgRNA.
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Figure S3. Quantitative reverse transcriptase PCR of coronaviral genomic RNA. RNA from the

USA-WA1/2020 strain was diluted from 1:10 to 1:10,000, reverse transcribed, and analyzed using

the CDCN gene primer:probe sets. Data are duplicates representative of three analyses and (A) is

the N1 probe and (B) is the N2 probe. The y-axis shows Rn that is the reporter fluorescent signal

normalized to ROX and the x-axis shows cycle number.



Bioengineering 2021, 8, 23. 3 of 4

o o o o

Q Q [ Q

e § e 5 2 5 o 3

: = : ® a " b7 ©

a = 2

N 2§ 3 i 3 & 3z &

o = o = o = o =
—>
—

[Soak DNA] 4 pMm 2uM 1M 500 nM

Figure S4. Optimization of LFA for SARS-Co-V2 genomic RNA. DNA amplicons were incubated

with Cas9 and a mismatched or COVID-19-specific sgRNA in the presence of various amounts of
soak DNA. LFA products are shown with the blue arrow.

A. | .

186.83% G614 + L84

[0.19% G614 + S84 [189.70% N501 + L84
13.73% D614 + L84 [10.18% Y501 + L84
19.25% D614 + S84 §0.11% N501 + S84

Figure S5. Correlative genome analysis of SARS-Co-V2 variants. (A) The correlation between the
D614G (nucleotide 1842) strain of SARS-Co-V2 and strain with L84S due to a single-nucleotide
polymorphism at genome nucleotide coordinate 28114 was assessed for the Midwestern state of
Minnesota (USA). A pie graph for 1610 patients shows the relationship between the amino acid
aspartic acid (D) or glycine (G) at amino acid position 614 and cytosine (C) or thymine (T) nucleo-
tide at 28114. (B) The relationship between the ORF8a L84 or S84 and N501Y is shown. The ge-
nomes were analyzed from 1816 patients in the United Kingdom.
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Figure S6. Single-nucleotide resolution of a SARS-Co-V2 variant. (A, B) Comparison of wild-type
Cas9 (A) and SpyFi™ Cas9 (B) for single-nucleotide recognition. COVID-19 DNA amplicons with
a thymine at position 28114 were interrogated with a sgRNA either perfectly matched (T sgRNA)
or mismatched by a single base pair (C sgRNA). The fluorescence values for three independent
experiments for (A) wild-type Cas9 and (B) SpyFi™ Cas9 are shown as mean and standard devia-
tion. Controls were an unmatched sgRNA with the indicated Cas9 and probe:DNA hybridization
products with no addition of Cas9. Three independent experiments in duplicate were performed
with both Cas9 and SpyFi™ included on the same 96-well assay plate. (C-E) Single nucleotide
detection via LFA. (C) Experimental schema. SARS-Co-V2 DNA amplicons with a thymine (T
SNP) or cytosine (C SNP) at ORF8a position 28114 were amplified using a FITC-labeled primer.
bdCas9 was complexed with a perfectly matched or single base pair mismatched sgRNA. Decoy
soak DNA was included as a PAM-rich soak or was mismatched by a single base pair to the spe-
cific sgRNA complexed with bdCas9. Dashed lines indicate the blockade of Cas9 by soak DNA.
COVID target DNA with a thymine (D) or cytosine (E) were interrogated with the sgRNAs shown
under the LFA test strips. Soak refers to whether the reaction contained a decoy DNA with a cyto-
sine (D), thymine (E), or the PAM-rich soak DNA. Data are representative of five independent
experiments and the blue and black arrows represent assay control and test bands, respectively.



