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Figure S1. (a) Sequence of gRNA, target RNA, and biotin-PAMmer. (b) Electrophoretic

mobility shift assay for binding test of RNA and biotin-PAMmer with dCas9/gRNA complex.



L 1

2°

Figure S2. Confirmation of dCas9/gRNA RNP immobilization on microplate.
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Figure S3. (a) Optimization of dCas9/gRNA RNP concentration. [Biotin-PAMmer] = 0.5 uM,
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[RNP] (M) [Biotin-PAMmer] (uM) [HRP-stp] (pg/mL)

[HRP-streptavidin] = 10 pg/mL, and [Target RNA] = 100 nM. (b) Optimization of biotin-
PAMmer concentration. [RNP] = 0.1 pM, [HRP-streptavidin] = 10 pg/mL, and [Target RNA]
= 100 nM. (c) Optimization of HRP-streptavidin concentration. [RNP] = 0.1 uM, [Biotin-
PAMmer] = 0.5 uM, and [Target RNA] = 100 nM. lo and | represent OD4sonm Values of control

and target.
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Figure S4. (a) Sequence of gRNA, SARS-CoV-2 N1, and biotin-PAMmer. (b) Linearly fitted
line of Figure 2a. (c) Sequence of gRNA, pH1N1 H1, and biotin-PAMmer. (d) Linearly fitted

line of Figure 2b.
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Figure S5. (a) Sequence of gRNA, SARS-CoV-2 N2, and biotin-PAMmer. (b) Plot of ODa4sonm
versus the SARS-CoV-2 N2 RNA (10 nM) and control samples. Inset is the photograph of
microplate after the detection of SARS-CoV-2 N2 RNA using CRISPR/dCas9. (c) Sequence
of gRNA, SARS-CoV-2 N3, and biotin-PAMmer. (d) Plot of ODasonm Vversus the SARS-CoV-
2 N3 RNA (10 nM) and control sample. Inset is the photograph of microplate after the detection

of SARS-CoV-2 N3 RNA using CRISPR/dCas9.
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Figure S6. (a) Sequence of gRNA without additional mismatched point, pHIN1/H275Y N1,
pHIN1 WT N1, and biotin-PAMmer. (b) Photograph of microplate and corresponding heat
map after detection of various RNAs using CRISPR/dCas9. gRNA and target RNA are written

in the bottom and left side of the microplate, respectively. The concentration of target RNASs is

100 nM.
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Figure S7. Photographs of microplates and corresponding heat maps after detection of SARS-
CoV-2 (top) and pH1N1 (bottom) using CRISPR/dCas9. gRNA and target virus are written in
the bottom and left side of the microplates, respectively. Only in the presence of SARS-CoV-

2 and pH1N1, the color of dCas9/gRNA-attached wells turns yellow. The concentration of

virus was 10 PFU/mL.



Table S1. Sequences used in this experiment.

gRNA

Sequence (5’ 2 3’)

SARS-CoV-2 N1

SARS-CoV-2 N2

SARS-CoV-2 N3

pHINZ H1

pHIN1 WT N1

pHIN1/H275Y N1

IFV H3

IFV H5

MA*mA*mA* CGU AAU GCG GGG UGC AUG UUU UAG AGC UAG AAA UAG CAA GUU AAA AUA
AGG CUA GUC CGU UAU CAA CUU GAA AAA GUG GCA CCG AGU CGG UGC mU*muU*mu* U

mU*mG*mG* GGG CAA AUU GUG CAA UUG UUU UAG AGC UAG AAA UAG CAA GUU AAA AUA
AGG CUA GUC CGU UAU CAA CUU GAA AAA GUG GCA CCG AGU CGG UGC mU*mU*mu* U

mG*mG*mG* UGC CAA UGU GAU CUU UUG UUU UAG AGC UAG AAA UAG CAA GUU AAA AUA
AGG CUA GUC CGU UAU CAA CUU GAA AAA GUG GCA CCG AGU CGG UGC mu*mU*mu* U

mC*mC*mA* GCA UUU CUU UCC AUU GCG UUU UAG AGC UAG AAA UAG CAA GUU AAA AUA
AGG CUA GUC CGU UAU CAA CUU GAA AAA GUG GCA CCG AGU CGG UGC mU*muU*mu* U

mC*mC*mU* CUU AGU GAU AAU UAG GGG UUU UAG AGC UAG AAA UAG CAA GUU AAA AUA
AGG CUA GUC CGU UAU CAA CUU GAA AAA GUG GCA CCG AGU CGG UGC mU*mU*mu* U

mC*mC*mU* CUU AGU AAU AAU UAG GGG UUU UAG AGC UAG AAA UAG CAA GUU AAA AUA
AGG CUA GUC CGU UAU CAA CUU GAA AAA GUG GCA CCG AGU CGG UGC mU*mU*mu* U

mC*mU*mU* CCA UUU GGA GUG AUG CAG UUU UAG AGC UAG AAA UAG CAA GUU AAA AUA
AGG CUA GUC CGU UAU CAA CUU GAA AAA GUG GCA CCG AGU CGG UGC mU*muU*mu* U

mC*mA*mA* CCA UCU ACC AUU CCC UGG UUU UAG AGC UAG AAA UAG CAA GUU AAA AUA
AGG CUA GUC CGU UAU CAA CUU GAA AAA GUG GCA CCG AGU CGG UGC mU*mU*mu* U

Target

Sequence (5’ > 3’)

SARS-CoV-2 N1
SARS-CoV-2 N2
SARS-CoV-2 N3
pHINZ H1
pHINL WT N1
pHINL/H275Y N1
IFV H3

IFV H5

SARS-CoV

GAC CCC AAA AUC AGC GAA AUG CAC CCC GCAUUACGU UUG G

UUA CAA ACA UUG GCC GCA AAU UGC ACA AUU UGC CCC CA

GGG AGC CUU GAA UAC ACC AAA AGA UCA CAU UGG CAC CC

GGU ACC GAG AUA UGC AUU CGC AAU GGA AAG AAA UGC UGG AUC UG

AUC AGU CGA AAU GAA UGC CCC UAA UUA UCA CUA UGA GGA AUG CUC CUG

AUC AGU CGA AAU GAA UGC CCC UAA UUA UUA CUA UGA GGA AUG CUC CUG

UUG GCA AGU GCA AGU CUG AAU GCA UCA CUC CAA AUG GAA GCA UU

GGU UUU AUA GAG GGA GGA UGG CAG GGA AUG GUA GAU GGU UGG UAU G

AAC AUG CUU AGG AUA AUG GCC UCU CUU GUU CUU GCU CGC A

Biotin-PAMmer

Sequence (5’ > 3’)

SARS-CoV-2 N1
SARS-CoV-2 N2
SARS-CoV-2 N3
pHINZ H1
pHINL WT N1
pHINL/H275Y N1
IFV H3

IFV H5

GGG TGC ATC GGG CTG ATT TTG GGG TC - Biotin

GTG CAATTC GGG GCC AAT GTT TGT AA — Biotin

GAT CTT TTC GGG TAT TCA AGG CTC CC - Biotin

rUrCrC rATrU GrCC rGGrU GrCA rUArU CrUC rGGrU ArCC rArAC rUT — Biotin

rAArU rUArG GrGC GrGrU rUCA rUrUT CGA CrUG AT — Biotin

rAArU rUArG GrGC GrGrU rUCA rUrUT CGA CrUG AT — Biotin

rGrUG rATrG CrArC GrGrA GrAC TrUrG rCAC rUTG rCrCA — Biotin

rArUT rCCrC TrGrC GrGrU CrCT CrCrC rUCT rATA rArAA — Biotin




Table S2. Diagnostic result of COVID-19 patients using PCR.

Number Sample Ct Value
1 Nasopharyngeal aspirate 24.80
2 Nasopharyngeal aspirate 31.91
3 Sputum 26.36
4 Sputum 20.37
5 Nasopharyngeal aspirate 31.53




Table S3. Comparison to other CRISPR/Cas system-based virus detection methods.

System name  Effector I_Dr_e- . Multi- Time Readout Target LOD Refs
amplification plex type
NASBACC Cas9 NASBA N ~3h  Colorimetric RNA M (Pardee et
al. 2016)
SHERLOCK  Casl3a RPA N 2-5h Fluorescent ~ DNA/RNA aM (Gootenberg
etal. 2017)
SHERLOCKv2 ~ Casl3b RPA Y 05.3h  Huorescent s eNA zM (Gootenberg
Colorimetric et al. 2018)
HUDSON _ Fluorescent; (Myhrvold et
+SHERLOCK ~ 3132 RPA N 2h  colorimetic  PNA/RNA aMm Al. 2018)
. (Lietal.
HOLMES Casl2a PCR; RT-PCR N ~1h Fluorescent DNA/RNA aM 2018)
DETECTR Casl2a RPA N ~2h  Fluorescent DNA am (Chzeonlg; al.
LAMP; RT-
HOLMESv2  Casl2b LAMP; N ~1h  Fluorescent DNA/RNA am (Lietal
Asymmetric 2019)
PCR
CASLFA Cas9 PCR; RPA N ~1h  Colorimetric DNA hundred  (Wang et al.
copies 2020b)
, RNA
SHERLOCK  Casl3a RPA N ~1p  Fluorescent o ps am (zhang et al.
Colorimetric 2020)
CoV-2)
_ RNA
DETECTR Casl2a RT-LAMP N ~45min Fluorescent; o pe. 10 (Broughton
Colorimetric copies et al. 2020)
CoV-2)
RNA (Huang et al
CRISPR-FDS Casl?a RT-PCR: RPA N ~50min  Fluorescent  (SARS- 2 copies getal
2020)
CoV-2)
RNA
This work dCas9 - Y ~15h Colorimetric (SARS- pM

CoV-2)
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