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Figure Sl. Plot of AseoAsso valuesversusthe samplesof DISCG(5) with different DNA
sequencesThe final concentrations of TE6, GC16 and DISG(5)wered e M, 4 & M, an
e M, r e s [Egar bais ward cglculated from triplicate experimenhigo-tailed unpaired

t-test wth Welchts correctiorwas used to analyze the statistsighificancebetweersamples

(h= 3; ****P < 0.0001)
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Figure S2. Optimization ofTA repeat sequence®) Plot of fluorescencsignalchangg F-Fo)
versusreaction temperaturen the absence (N) opresence(P) of target DNA F-Fo was
obtained bydeducting the initiafluorescencantensity (k) from thefluorescence intensity
after Casl2a reaction dfh (F). The inal concentrationsf target DNA Cas12&rRNA, and
F-Q reportefFAM-BHQ1) were 100 pM, ® nM, and 200 nMrespectivelyError bars were
calculated from triplicate experimen{s) Photograph oDISCy(5) in theabsence opresence
of TA repeat sequencegth different lengthst room temperaturd@he final concentrationef
TA repeat sequencesd DISG(5) were 4¢M and 50eM, respectively.(c) Melting curve

analysis ofTA repeat sequencegth different lengthsMelting temperaturesT(,) of TA12,



TA16, TA20, and TA24 were 25.5, 35.5, 50.5, and 59.5respectively(d) PAGEanalysis

resultof TADICA reaction (45°C and30 min) with variousTA repeat sequence$he final
concentration®f target DNA Casl12a/crRNAandTA repeat sequencegere5 nM, 50 nM,

and 200 nMrespectively(e) Plot ofAseoAsso (left) andgiAseo/Asso) (right) versusT A repeat
sequencewith different lengthsobtainedfrom the TADICA reactionat 45 °C for 2 hin the

absence (N) opresencéP) of target DNA The final concentrationsf TA repeat sequences
DISCy(5), Cas12&rRNA, and t ar get DNoBnM and5nM, respietively2 0 ¢ M,

Error bars were calculated from triplicate experiments.
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Figure S3. Computational analysis OFA repeat sequencassing OligoAnalyzer3.1 (a)
Hairpin structure ofTA repeat sequence$b) Free energychange(qp G and T of hairpin
structure and sellimer.Parameters were set to matchTA®ICA reaction conditionsTarget

type = DNA, [Oligo] = 4 uM, [Na'] = 50 mM, [Mg**] = 10 mM, [dNTP]= 0 mM, and

temperaturee4 5 .
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Figure $4. Optimizationand sensitivity othe TADICA reaction The TADICA reaction was
conducted at 45 for 2 hwith different reaction conditionga) P | ot  s0/PAes0) p€rsiis
concentration of TA16The final concentrationsf target DNA, Cas1ZarRNA, andDISCx(5)

were 5 nM, 50 nM, an80 eM, respectively(b) P| ot se/Pes0)qpdrsiis concentration of
DISCx(5). The final concentrationsf target DNA, Cas1ZarRNA, andTA repeat sequences
were 5nM, 50 nM, ande M, r es @RIt 0 tv est/Bes0)pérsis concentration of
Casl2a/crRNAThe final concentrationsf target DNA,DISCy(5), andTA repeat sequences
were 5 NnM,20e M, ZdaenMl, r es g a0t iPV esbtAesd) Yersup CoAcentration of
target DNA.The final concentrationsf TA repeat sequenceBISCy(5), and Casl2a/crRNA

were 4 ¢ M 20 €M, and 50 nM, respectively.Error bars were calculated from triplicate

experiments.
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Figure Sb. Alignmentof SARSCoV (NC_004718andSARSCoV-2 (MN908947.3)E gene

for LAMP primer designThe alignment was conducted by SnapGene.
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Figure S6. Reattime fluorescence curves of the LAMP reaction using SARY-2 E gene

primer. Concentrations of SARSoV and SARSCoV-2 RNA were 40,000 copi
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Figure S7. CRISPR/Casdased SARSCoV-2 assays with conventional ddabeled DNA
reportersin conjunction with LAMP. (a) Plot of fluorescence intensity versus various
concentrations of SARS0V-2 RNA. Error bars were calculated from triplicate experiments.

(b) Photographs of LFA strips after assaying various concentrations of-SAR2 RNAs.
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Figure S8. Reaction time ptimization ofthe LAMP-TADICA assay Plot of q{AseoAss0)
versus TADICA reaction timeiith LAMP productsError bars were calculated from triplicate

experiments.
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Figure SO.P | o t As@/Aesso)apdrsus SARSCoV-2 variantsafter the RPATADICA reaction
with the universal crRNA The final concentrationsf Cas12&rRNA, TA repeat sequences
DISCy(5), and SARSCoV-2 RNAwere 50 nM4e M2 0 &M 5 copiesiL, respectively.

Error bars were calculated from triplicate experiments.
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Figure S10. RPA-TADICA assayfor mixed SARSCoV-2 variant detection at significantly
differentloads:200c o p i e s 2k000c a p d e(8) Mixdd ratio of three SARE0V-2
gRNAs (1%: 200c o p i €98%: 20J000c o p i easrbsghie yampls (b) Heatmapand (c)
ploto f t Ro#Aessepaldies after RPA ADICA reaction of the samples with targgtecific

crRNAs (143/145, del143/145, and dell56/19yor bars were calculated from triplicate

experiments.
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Figure S11. Linear relationshipbetweenm ( s4/Aes0) andthe logarithm of WT, delta, and
omicronSARSCoV-2 RNA concentration$Ciarge) after the RPATADICA reactions withhe

crRNAs targeting 143/145, del156/157, and del143/id&pectively.
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Figure S12. Smartphondasedanalysis of the TADICA assay resulta) Relative RGB values

of theTADICA reaction solutionsvith synthetic target ssDNAs ranging from 0.5 pM to 5 nM.
The relative color component was determined by dividing the RGB values of the sample by
those of théblank.(b-d) Smartphondased diagnosis of twenty COWI® patients using the
LAMP-TADICA assay.(b) Image ofthe LAMP-TADICA reaction solutions witl20 clinical
samples(c-d) Representative imaganalyzing wels containing negative (@ndpositive (d)

samples.
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Figure S13.PAGE analysis result of RPA product with selected clinical samples (M: 100 bp

DNA ladder). The RPA product band (299 bp) was observed only from positive clinical

samples.



Table S1.0ligonucleotide sequences used in this work.

Classifi Name Sequent206% 56
TA12 TAT ATA TAT ATA
TA1l6 TAT ATA TIANT AT A
TA repeat
TA20 TAT ATA TAT ATA TAT ATA T¢#
TA24 TAT ATA TAT ATA TAT ATA T¢#
GCr e peadue GC16 GCG CGC GCG CGC GCG C
MMBHQlFAMTA-HHQl
report
FFQ repor
ROXBHQ2 poxccec cceHOe
report
LFAeport MMDI Ol chmrTA TTAI @i n
report
Synt hatg
DNA Target AGC BCGGG GGC AAA TTG TG
crRNAT s [/ AltR1/ rUr A rArUr U r UrCr
Ca etyl cr RNA r Gr ATAU ArU rUrGrC rArCrA
9 rCi Al t R2/
[ AltR1/ rUr A rArUrU rUrcCrt
crRNAN) r Gr Aruw Ar A rUr Cr A r GruUru
c RNA f o-r r Av AIR2/
Co¥LAMP
product [ AltR1/ rUr A rArUrU rUrcCrt
cr RNA r Gr Arb0 Ar A r Gr ArC ruUr Cr A
ruil Al t R2/
qRPCR pfob FP GCC AAA AGG CTT CTA CGC
SARGOXN g€ \ Rp TTT GGC CTT GTT GTT GTT
NF 3 ACA ATG TAA CAC AAG CTT
RTLAMP pr i NB 3 GTA GGT CAA CCA CGT TCC
SARGo® N NL F TGG TCC CCA AAA TTT CCT
NL B ATT GGC ATG GAA GTC ACA




Classifi Name Sequent206% 56

TCA GTT CCT TGT CTG ATT

N Fl I:’TGG T CCAQGLAA

N BIPTGG CCG CAA ATT GCA CAA
CAT GCC AA

EF3 TTT CGG AAG AGA CAG GTA

EB3 AGG AAC TCT AGA AGA ATT (

ELF ACT AGC AAG AAT ACC ACG

RTLAMP prii

SARGOY E | ELB TCT TGT AAA ACC TTC TTT

E FIPCGC AGT AAG GAT GGC TAG
CTT TTT CTT GCT T

E BIPTCG ATT GTG TGC GTA CTG C
GAG TAA ACG T

SFP HTR TCT CTG GGA CCA ATG ¢
RTRPA prir ]
SARGOY S SRP AAA AGT GCACSKSTT AKTTT AGA A

SRT AGG CTG AGA GAC ATA TTC

cr RNA /[ Al t R1/rrUbrld@AUrCA Uruc Uruad A
PSR Ar@ Ur AruC AruC UrAU GrUA UrGe A
r GAl t R2/

=

/| Al TR1/ rUr ACAUr br ucuur C

CrRNArAer rGrUr G ruUruUruU r Ar Ur
1437 1« AAl TR2/
cr RNAS XA RS
Co¥RPA pr« crrna !/ AITRL/rUrArA ruUruru rcCr
dd|43/1rA|rG rArCrC rArCr A r Ar Ar
r GAIl TR2/
cr RNA [ Al TR1I/mWrWrW r CrUr A r Cr |
dellSGrArUrGGArrGJArA rAr Gr U r C
r UAI TR2/
(adequences written in red represent c

cr RNA
(Wbbreviations: FAM, -1c,a rbbbokgeyké hiiloe © s c e |

(9r A represents RNA oligonucleotides.




Table S2 Diagnosticresuls of 119clinical sampls usingLAMP-TADICA andgRT-PCR

. LAMP -TADICA gRT-PCR
Patient # Sample type q{As97/Asso) SD Diagnosi$? Ct Diagnosis? Match

1 NPS 1.21 0.10 Positi 29. 40 Positive (@)
2 NPS 1.21 0.10 Positi 23. 80 Positive O
3 NPS 1.17 0.09 Positi 33. 0] Positive O
4 NPS 1.12 0.07 Positi 22. 80 Positive O
5 NPS 1.12 0.17 Positi 22.50 Positive O
6 NPS 1.11 0.19 Positi 31. 20 Positive O
7 NPS 1.09 0. 08 Positi 30. 10 Positive O
8 NPS 0. 98 0.20 Positi 28. 30 Positive O
9 NPS 0.97 0.05 Positi 11. 30 Positive [®)
10 NPS 0.94 0. 05 Positi 13.10 Positive (@)
11 NPS 0. 88 0. 14 Positi 28. 31 Positive O
12 NPS 0.87 0. 11 Positi 28. 30 Positive O
13 NPS 0. 86 0.09 Positi 21. 20 Positive [®)
14 NPS 0. 83 0.07 Positi 13.80 Positive (@)
15 NPS 0. 82 0.12 Positi 18. 40 Positive [®)
16 NPS 0. 82 0. 11 Positi 30. 10 Positive (@)
17 NPS 0.80 0.05 Positi 28. 31 Positive [®)
18 NPS 0.80 0.10 Positi 32.10 Positive (@)
19 NPS 0.80 0.06 Positi 32. 10 Positive O
20 NS 0.78 0.01 Positi 8.90 Positive (@)
21 NS 0.77 0.02 Positi 8. 30 Positive (@)
22 NS 0.77 0.01 Positi 20. 09 Positive (@)
23 NS 0.77 0.01 Positi 13.10 Positive O
24 NS 0.77 0.01 Positi 31. 10 Positive (@)
25 NS 0.77 0.01 Positi 10. 81 Positive O
26 NS 0.76 0.01 Positi 20. 60 Positive (@)
27 NPS 0.76 0.10 Positi 35. 80 Positive O
28 NS 0.75 0.02 Positi 22. 40 Positive O
29 NPS 0.75 0.07 Positi 26. 90 Positive O
30 NS 0.74 0.01 Positi 25. 20 Positive O
31 NS 0.74 0.02 Positi 25. 70 Positive O
32 NPS 0.74 0.01 Positi 19. 05 Positive O
33 NPS 0.73 0.02 Positi 34.50 Positive O
34 NPS 0.71 0.02 Positi 11. 30 Positive O
35 NPS 0.70 0.04 Positi 25. 40 Positive O
36 NPS 0.69 0.08 Positi 29. 16 Positive O
37 NPS 0.68 0.07 Positi 23. 10 Positive O
38 NPS 0. 68 0.10 Positi 12. 50 Positive O
39 NPS 0.67 0.00 Positi 28. 12 Positive O
40 NPS 0.65 0.01 Positi 28. 30 Positive O
41 NPS 0.63 0.04 Positi 28. 3] Positive O
42 NPS 0.60 0.01 Positi 33. 40 Positive O
43 NPS 0.60 0.06 Positi 26. 30 Positive O
44 NPS 0.58 0.13 Positi 29. 10 Positive @)
45 NPS 0.57 0.06 Positi 17.80 Positive O
46 NPS 0.54 0.09 Positi 11. 30 Positive @)
47 NPS 0.53 0.10 Positi 28. 90 Positive O
48 NPS 0.52 0.06 Positi 26. 16 Positive (@)
49 NPS 0.52 0.15 Positi 21. 30 Positive O
50 NPS 0.51 0.04 Positi 25. 40 Positive @)
51 NPS 0.51 0.08 Positi 23. 40 Positive O
52 NPS 0.49 0.04 Positi 13. 84 Positive @)
53 NPS 0. 45 0.03 Positi 23. 60 Positive O
54 NPS 0. 44 0.17 Positi 30. 22 Positive (@)
55 NPS 0. 43 0.01 Positi 25. 34 Positive O
56 NPS 0. 42 0.15 Positi 33. 10 Positive (@)
57 NPS 0.41 0.10 Positi 14.20 Positive O
58 NPS 0.40 0.03 Positi 17.50 Positive (@)
59 NPS 0.39 0.04 Positi 34. 20 Positive O
60 NPS 0. 36 0.01 Positi 28. 10 Positive @)
61 0S 0.10 0.01 Negat.i N/ A Negative [®)
62 0S 0.07 0. 02 Negat.i N/ A Negative (@)




. LAMP -TADICA gRT-PCR

Patient # Sample type {As92/Asso) SD Diagnosi$? Ct Diagnosig” Match
63 0S 0. 06 0.01 Negat.i N/ A Negative O
64 NPS 0. 05 0.10 Negat.i N/ A Negative O
65 oS 0.04 0.02 Negat. N/ A Negative (0]
66 oS 0.01 0. 03 Negat.i N/ A Negative O
67 NPS 0.01 0. 03 Negat.i N/ A Negative O
68 NPS 0.01 0. 12 Negat. N/ A Negative (@)
69 oS 0.00 0. 06 Negat. N/ A Negative O
70 NPS 0.00 0. 02 Negat.i N/ A Negative O
71 NS 0.00 0. 06 Negat.i N/ A Negative (@)
72 oS -0. 01 0. 05 Negat.i N/ A Negative O
73 OS -0. 02 0. 02 Negat.i N/ A Negative O
74 NPS -0. 02 0. 05 Negat.i N/ A Negative (@)
75 NPS -0. 03 0.13 Negati N/ A Negative [®)
76 NPS -0. 04 0. 11 Negat.i N/ A Negative (@)
77 NPS -0. 05 0.14 Negati N/ A Negative [®)
78 NPS -0. 06 0. 06 Negat.i N/ A Negative (@)
79 NPS -0. 06 0.10 Negati N/ A Negative [®)
80 NPS -0. 06 0. 13 Negat.i N/ A Negative (@)
81 NPS -0.07 0.02 Negati N/ A Negative [®)
82 NPS 0. 07 0.11 Negat.i N/ A Negative (@)
83 NPS -0.07 0.09 Negati N/ A Negative (@)
84 NPS -0.09 0.04 Negat.i N/ A Negative (@)
85 NPS -0.09 0.04 Negati N/ A Negative (@)
86 NPS -0.09 0. 11 Negat.i N/ A Negative (@)
87 NPS -0.09 0.02 Negati N/ A Negative (@)
88 NPS -0. 09 0. 11 Negat.i N/ A Negative (@)
89 NPS -0.10 0.04 Negati N/ A Negative (@)
90 NPS 0. 10 0. 03 Negat.i N/ A Negative (@)
91 NPS -0.13 0.12 Negat.i N/ A Negative O
92 NPS 0. 14 0.01 Negat.i N/ A Negative O
93 NPS -0.15 0.20 Negat.i N/ A Negative O
94 NPS -0.16 0.20 Negat.i N/ A Negative O
95 NPS -0.17 0.08 Negat.i N/ A Negative O
96 NPS -0.17 0.05 Negat.i N/ A Negative O
97 NPS -0.19 0.09 Negat.i N/ A Negative O
98 NPS -0.20 0. 06 Negat.i N/ A Negative O
99 NPS -0.21 0.08 Negat.i N/ A Negative O
100 NPS -0.22 0.18 Negat.i N/ A Negative O
101 NPS -0.22 0.09 Negat.i N/ A Negative O
102 NPS -0.22 0.09 Negat.i N/ A Negative O
103 NPS -0.23 0.02 Negati N/ A Negative O
104 NPS -0.24 0. 06 Negat.i N/ A Negative O
105 NPS -0.24 0.13 Negati N/ A Negative O
106 NPS -0.25 0. 06 Negat.i N/ A Negative O
107 NPS -0.25 0.03 Negati N/ A Negative O
108 NPS -0.26 0.14 Negat.i N/ A Negative O
109 NPS -0.27 0.01 Negat.i N/ A Negative O
110 NPS -0.27 0.24 Negat.i N/ A Negative O
111 NPS -0.29 0.04 Negat.i N/ A Negative O
112 NPS -0.31 0.21 Negat.i N/ A Negative O
113 NPS -0. 32 0.09 Negat.i N/ A Negative O
114 NPS -0. 33 0.02 Negat.i N/ A Negative O
115 NPS -0. 34 0.11 Negat.i N/ A Negative O
116 NPS -0. 38 0.03 Negat.i N/ A Negative O
117 NPS -0.41 0.09 Negat.i N/ A Negative O
118 NPS —0.48 0.01 Negat.i N/ A Negative O
119 NPS 69 0.22 Negati N/ A Negative

@Sampl es 5921A6§o) alugs (alfove the threshold value (blank + 5SD, 0. 167)

diagnosed as positive.

®) Samples witlC; valueslessthan40 werediagnosed as positive.




Table S3. Diagnosticresultsof 60 clinical sample usingRPA-TADICA andgRT-PCR

Patient | Sample RPA-TADICA gRT-PCR Match
# type | qfAsedAeso)) | SD | Diagnosi$? | Ci(RdRP) | Ci(E) | Diagnosis”

1 NPS 0.34] 0.0 Posit 13. 3]18. Positive 0
2 NPS 0.29] 0.0 Posi't 14. 3]13. Positive ©)
3 NPS 0.28| 0.0 Posi't 15.9]24. Positive 0
4 NPS 0.27] 0.0 Posi't 14. 4]17. Positive 0
5 NPS 0.27] 0.0 Posi't 16. 1|]16. Positive ©)
6 NPS 0.25] 0.0 Posi't 23.9|15. Positive ©)
7 NPS 0.24] 0.0 Posi't 14. 0]25. Positive @)
8 NPS 0.24] 0.0 Posi't 21.4|119. Positive 0
9 NPS 0.24] 0.0 Posi't 15. 3]22. Positive 0
10 NPS 0.23] 0.0 Posi't 14. 6|36. Positive 0
11 NPS 0.23] 0.0 Posi't 22.0|127. Positive @)
12 NPS 0.23] 0.0 Posi't 17.4]19. Positive @)
13 NPS 0.22] 0.0 Posi't 20. 8| 38. Positive 0
14 NPS 0.20] 0.0 Posi't 19.3]29. Positive 0
15 NPS 0.14] 0.0 Posi't 19.5]15. Positive 0
16 NPS 0.13] 0.0 Posi't 18.8|14. Positive @)
17 NPS 0.11] 0.0 Posi't 29.8|17. Positive 0
18 NPS 0. 10] 0.0 Posi't 36.7|23. Positive ©)
19 NPS 0.09] 0.0 Posi't 22.6|21. Positive 0
20 NPS 0.09] 0.0 Posi't 27.0]20. Positive 0
21 NPS 0.08] 0.0 Posi't 38.5|22. Positive ©)
22 NPS 0. 06] 0.0 Posi't 25. 4|114. Positive O
23 NPS 0. 05] 0.0 Posi't 24.6|14. Positive O
24 NPS 0. 05] 0.0 Posi't 17.9]14. Positive O
25 NPS 0. 03] 0.0 Posi't 15.9]15. Positive O
26 NPS 0.02] 0.0 Negat N/ A N/ A Negative ©)
27 NPS 0.02] 0.0 Negat N/ A N/ A Negative ©)
28 NPS 0.02] 0.0 Negat N/ A N/ A Negative ©)
29 NPS 0.02] 0.0 Negat N/ A N/ A Negative ©)
30 NPS 0.02] 0.0 Negat N/ A N/ A Negative O
31 NPS 0.02] 0.0 Negat N/ A N/ A Negative ©)
32 NPS 0.02] 0.0 Negat N/ A N/ A Negative O
33 NPS 0.02] 0.0 Negat N/ A N/ A Negative O
34 NPS 0.01] 0. 0] Negat N/ A N/ A Negative ©)
35 NPS 0.01] 0. 0] Negat N/ A N/ A Negative O
36 NPS 0.01] 0. 0] Negat N/ A N/ A Negative ©)
37 NPS 0.01] 0. 0] Negat N/ A N/ A Negative ©)
38 NPS 0.01] 0. 0] Negat N/ A N/ A Negative ©)
39 NPS 0.00] 0.0 Negat N/ A N/ A Negative ©)
40 NPS 0.00] 0.0 Negat N/ A N/ A Negative ©)
41 NPS 0.00] 0.0 Negat N/ A N/ A Negative ©)
42 NPS -0. 01/ 0. Of Negat N/ A N/ A Negative ©)
43 NPS -0. 01] 0. 0] Negat N/ A N/ A Negative 0
44 NPS -0. 01] 0. 0] Negat N/ A N/ A Negative 0
45 NPS -0. 01] 0. 0] Negat N/ A N/ A Negative 0
46 NPS -0. 01] 0. 0] Negat N/ A N/ A Negative 0
47 NPS -0. 01] 0. 0] Negat N/ A N/ A Negative 0
48 NPS -0. 01] 0. 0] Negat N/ A N/ A Negative 0
49 NPS -0. 02| 0.0 Negat N/ A N/ A Negative 0
50 NPS -0. 02| 0. 0 Negat N/ A N/ A Negative 0




Patient | Sample RPA-TADICA gRT-PCR Match
# type | ofAsedAes)) | SD | Diagnosi$? | Ci(RdRP) | C:(E) | Diagnosis”
51 NPS -0. 03] 0.0 Negat N/ A N/ Al Negative @)
52 NPS -0. 03] 0. Of] Negat N/ A N/ A Negative 0
53 NPS -0. 03] 0. Of] Negat N/ A N/ A Negative O
54 NPS -0. 04| 0. Of Negat N/ A N/ A Negative O
55 NPS -0. 04| 0. Of Negat N/ A N/ A Negative 0
56 NPS -0. 04| 0. Of Negat N/ A N/ A Negative 0
57 NPS -0. 06| 0. Of] Negat N/ A N/ A Negative O
58 NPS -0. 07/ 0. Of] Negat N/ A N/ A Negative 0
59 NPS -0. 08| 0. Of] Negat N/ A N/ A Negative 0
60 NPS -0. 09/ 0. Of] Negat N/ A N/ A Negative 0

@Sampl epAswhctlh val ues above t h+s StDhr els. hOd
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Table S4.Diagnosticresultsof 20 clinical sampls usingRPA-TADICA with variantspecific

crRNAs
. WT cr RNA de | 114435 cr H del /158 cr H ()
Patent # I AAw) | SD | p(shAn) | SD | p(MAs) ] SD | 65T
1 0.11] 0.11 o0.01| 0. 01 0.13] 0.0] Delt
2 0.08] 0.04 o0o.01[ 0.0 0.10] 0.0] Delt
3 0.08] 0.0d o0.02| 0. 01 0.11] o.0] Delt
4 0.07] o.01 o.01] 0. 0] 0.12] o0.0] Delt
5 0.05/ o.01 -0.03] 0.0 0.11| o.0] Delt
6 0.05/ 0.04 ©0.01] 0. 01 0.07] 0.0J Delt
7 0.07] o.01 -0.05] 0.0] 0.11| o.0] Delt
8 0.06/] 0.04d 0.04[ 0. 01 0.11| o0.04 Delt
9 0.08] o.0d o.02[ 0.0/ 0.04] 0.0] Delt
10 0.10] o.01 -0.02] 0.0/ 0.05| 0.0] Delt
11 0.02] o.0d4d o0.13] 0. 01 0.02] 0. 071 Omicron
12 0.02] o.01 o0.16| 0. 0% 0.00|] 0. 0] Omicron
13 0.03] o.01 o.120[ 0.04 -0.01] 0. 04 Omicron
14 0. 02 0. 07 0.07 0. 07 0.00 0. 03 Omicron
15 0.03] o.01 o.08[] 0. 01 0.01] 0. 0J Omicron
16 0.01] o0.04 o0.09] 0.04 -0.02] 0. 04 Omicron
17 0. 02 0. 01 0. 08 0. 04 -0. 01 0. 071 Omicron
18 0.01] 0. 01 0.11] o.0] -0.02] o.0dJ Omicron
19 0.01 0.04d 0.13] 0.0 -0.02] 0. 04 Omicron
20 0.01] o.01 o0.06| 0. 01 0.01] 0. 04 Omicron
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Table S5 Diagnosticresultsof 20 clinical sample usingmutationspecificRT-PCR.

. C(3)

Patent ¥ S ARGo%2 | E484A] L452R| N679K] 1 P® Resu
1 24.93 N/ A 27.08 N/ A 31.01 Delt
2 29. 06 N/ A 31. 06 N/ A 30.52 Delt
3 28. 95 N/ A 30. 82 N/ A 29. 80 Del t
4 27. 71 N/ A 29. 50 N/ A 33.64 Delt
5 34. 57 N/ A 36. 00 N/ A 29.97 Delt
6 33.23 N/ A 34. 11 N/ A 31.56 Del t
7 30. 82 N/ A 32. 36 N/ A 26. 82 Del t
8 21. 15 N/ A 23. 18 N/ A 27. 75 Del t
9 33. 06 N/ A 32. 51 N/ A 29. 75 Del t
10 27. 21 N/ A 27. 25 N/ A 28. 19 Del t
11 28.87 33.22 N/ A 28.21 29.26 BA. 1
12 25.64 26.27 N/ A 25.13 27.14 BA. 1
13 31.64 31.92 N/ A 30.90 28.16 BA. 1
14 29.14 29.36 N/ A 22.22 22.56 BA. 1
15 26. 70 27.21 N/ A 26.17 28.78 BA. 1
16 29.70 29.96 N/ A 28.86 30.03 BA.1
17 26.68 26.96 N/ A 26.02 28.00 BA.1
18 28.22 28.84 37.8% 28.51 27.31 BA. 1
19 34.58 34.209 N/ A 33.67 29.37 BA.1
20 29.64 29.80 N/ A 29.04 25.05 BA. 1
@cup fvfal ue of eachwhixqoerdivsnedretd ibsy I he 1
®] PC represents internal posit.ive con
(CAs per theGmawmufdadcti mesrr the result
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Table $6. Cost breakdown list fo€ R |1 SrBpRrter probes

CostEo Required Cost/hundred
Method M aterial (US$) amount for one | reactions Equipment
reaction (US$)
Fluorescence | F-Qreporter | 344.7for 250nmol | 0.01nmol 1.379 Fluorometer
Lateral flow
LFA F-B reporter | 344.7for 250nmol | 0.01 nmol 1.379 )
assaystrip
TA repeat
Smartphone
sequences 22.4for 250nmol 0.1nmol 0.896
TADICA or
(TA16)
spectrometer
DISC,(5) 84.0for1g 0.5nmol 0.002

(Pheosb!| inggec | ewag uweeised dT.
(P heosDIl S(C5Waguof edmar c k.
(P heatd® hgeu oitbleo v e néb'2 0 2 3 .




Table S7. Comparison othe LAMP/RPA-TADICA methodswith previous CRISPRaseddiagnosticfor SARSCoV-2.

o Limit of Pre- Assaytime o
Name Principle ] o i Limitations Reference
detection amplification (min)
- Transcleavageof fluorophore ) ) ) o
opvCRISPR 5copieg ¢ L RT-LAMP 45 - Requirebluelight emission [S1]
quenchereporter _
- Dual labelingof thereporter
- Transcleavageof fluorophore )
AIOD -CRISPR 3copieg € L RT-RPA 20 probe [S2]
quenchereporter
o ] - High detectionimit
- Transcleavageof fluorophorebiotin 42 copies/ .
SHERLOCK . ] RT-RPA 70 - Duallabelingof thereporter [S3]
reporterandlateralflow strip reaction
probe
- Transcleavageof fluorophorebiotin . - Dual labelingof thereporter
DETECTR . 10copi e RT-LAMP 30~40 [S4]
reporterandlateralflow strip probe
- Transcleavagemediatediberationof )
-~ . . - Synthesiof DNA-
Not specified | thelinker DNA 75copi es RT-LAMP 45 ] N ] [S5]
) ] immobilizedgold nanopatrticles
- Casl2amediatedAuNP aggregation ] S
: ! - High detectionlimit
CLAP - Transcleavageof thelinker DNA 4copi es RT-LAMP 40 [S6]
- Synthesiof DNA-
-~ - Transcleavageof the surfaceDNA on ) ] N ]
Not specified . 1 copy/reaction RT-RPA 60 immobilizedgold nanopatrticles [S7]
gold nanopatrticles ] . ]
- Requiremenbf centrifugation
- Transcleavagemediateddegradation - Useof thermocycler
Not specified | of thelinker DNA lcopy/ ¢ RT-PCR 20 - Synthesiof DNA- [S8]
- Casl2amediatedAuNP aggregation immobilizedgold nanopatrticles
LAMP -TADICA 4copi es RT-LAMP 70 )
- Transcleavageof TA repeatsequences i - Thiswork
RPA-TADICA 2copi es RT-RPA 60
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