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Figure S1. Influence of Buffer Conditions on Cas12a2 Trans-Cleavage Activity. (a-d) The
trans-cleavage activity of Cas12a2 was analyzed with different substrate types (ssDNA, dsDNA,
and RNA) in the presence (filled bars) or absence (unfilled bars) of a target RNA under different
buffer conditions. The evaluated parameters include (a) pH levels, (b) salt concentrations, (c)
specific metal ions, and (d) divalent metal ion concentrations. Fluorescence intensities,
reflecting the trans-cleavage efficiency, are shown in the bar graphs (left y-axis), while fold-
changes normalized to samples without a target are presented in the line graphs (right y-axis).

Error bars represent the standard deviation from three independent replicates.
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Figure S2. Influence of Additives and Temperature on Cas12a2 Trans-Cleavage Activity.
(a-c) The trans-cleavage activity of Cas12a2 was analyzed with ssDNA (left), dsDNA (center),
and RNA (right) substrate types in the presence (filled bars) or absence (unfilled bars) of a
target RNA under different additive and temperature conditions. The evaluated parameters
include (a) DTT concentration, (b) BSA concentration, and (c) temperature. Fluorescence
intensities, reflecting the trans-cleavage efficiency, are shown in the bar graphs (left y-axis),
while fold-changes normalized to samples without a target are presented in the line graphs

(right y-axis). Error bars represent the standard deviation from three independent replicates.
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Figure S3. Comparative Analysis of Cas12a2 and Cas13a Trans-Cleavage Activities. (a, b)
The trans-cleavage activities of (a) Cas12a2 and (b) Cas13a were analyzed with different
substrate types (ssDNA, dsDNA, and RNA) in the presence (filled bars) or absence (unfilled
bars) of target BA.1 (left) and XBB.1.9.1 (right). Fluorescence intensities, reflecting the trans-
cleavage efficiency, are shown in the bar graphs (left y-axis), while fold-changes normalized to
samples without a target are presented in the line graphs (right y-axis). Error bars represent
the standard deviation from three independent replicates. (c) Examination of the PFS
dependency for Cas12a2 (purple) and Cas13a (green) trans-cleavage activities, in the presence
(filled bars) or absence (unfilled bars) of target BA.1 (left) and XBB.1.9.1 (right). Fluorescence
intensities, reflecting the trans-cleavage efficiency, are shown in the bar graphs (left y-axis),
while fold-changes normalized to samples without a target are presented in the line graphs

(right y-axis). Error bars represent the standard deviation from three independent replicates.
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Figure S4. Effect of Target RNA Mismatch on Cas12a2 Trans-Cleavage Efficiency. (a-c)
The trans-cleavage activity of Cas12a2 was analyzed with (a) ssDNA, (b) dsDNA, and (c) RNA
substrate types in the presence (filled bars) or absence (unfilled bars) of target BA.1 (left) and
XBB.1.9.1 (right). Mutations (MM1-MM®6) were introduced into two target sequences.
Fluorescence intensities, reflecting the trans-cleavage efficiency, are shown in the bar graphs
(left y-axis), while fold-changes normalized to samples without a target are presented in the
line graphs (right y-axis). Error bars represent the standard deviation from three independent

replicates.
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Figure S5. Effect of Target RNA Mismatch on Cas13a Trans-Cleavage Efficiency. PM and
MM indicate the perfect match and mismatched target RNA, respectively. Red text in left
panels indicates the mutations introduced into XBB.1.9.1 sequence. Right panel indicate the
impact of mutations in XBB.1.9.1 on Cas13a trans-cleavage activity. Fluorescence intensities,
reflecting the trans-cleavage efficiency, are shown in the bar graphs (left y-axis), while fold-
changes normalized to samples without a target are presented in the line graphs (right y-axis).

Error bars represent the standard deviation from three independent replicates.



180 SARS-CoV-2 4

NC

100

| H-IH-‘a 5 [l-\[l‘l[h@'ll—'-\ '_

1 2 3 0 M

Flusrescence (RFU)
—
{pazifeuuou pjod)vds

=]
=]

crRNA

Figure S6. Evaluation of 11 crRNAs to Detect SARS-CoV-2 RNA. Fluorescence intensities
are shown in the bar graphs (left y-axis) in the presence (filled bars) or absence (unfilled bars)
of SARS-CoV-2 RNA, while fold-changes normalized to samples without viral RNA are
presented in the line graph (right y-axis). NC denotes the negative control. Error bars represent

the standard deviation from three independent replicates.
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Figure S7. Evaluation of 11 crRNAs to Detect SARS-CoV-2 RNA. Real-time fluorescence
variation corresponding to Figure S6. NC denotes the negative control. Error bars represent

the standard deviation from three independent replicates.
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Figure S8. Evaluation of crRNA Pairs to Detect SARS-CoV-2 RNA. Fluorescence intensities
are shown in the bar graphs (left y-axis) in the presence (filled bars) or absence (unfilled bars)
of SARS-CoV-2 RNA, while fold-changes normalized to samples without viral RNA are
presented in the line graph (right y-axis). NC denotes the negative control. Error bars represent

the standard deviation from three independent replicates.
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Figure S9. Evaluation of crRNA Pairs to Detect SARS-CoV-2 RNA. Real-time fluorescence

variation corresponding to Figure S8. NC denotes the negative control. Error bars represent

the standard deviation from three independent replicates.
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Figure S10. Evaluation of crRNA Combinations to Detect SARS-CoV-2 RNA. Fluorescence
intensities are shown in the bar graphs (left y-axis) in the presence (filled bars) or absence
(unfilled bars) of SARS-CoV-2 RNA, while fold-changes normalized to samples without viral
RNA are presented in the line graph (right y-axis). NC denotes the negative control. Error bars

represent the standard deviation from three independent replicates.
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Figure S11. Evaluation of crRNA Combinations to Detect SARS-CoV-2 RNA. Real-time

fluorescence variation corresponding to Figure S10. NC denotes the negative control. Error

bars represent the standard deviation from three independent replicates.
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Figure S12. Evaluation of crRNA Combinations to Detect SARS-CoV-2 RNA. Real-time
fluorescence variation corresponding to Figure 3e. NC denotes the negative control. Error bars

represent the standard deviation from three independent replicates.
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Detect SARS-CoV-2 RNA. Fluorescence intensities are shown in the bar graphs (left y-axis) in
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normalized to samples without viral RNA are presented in the line graph (right y-axis). NC
denotes the negative control. Error bars represent the standard deviation from three

independent replicates.
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Figure S14. Amplification-Free Detection of SARS-CoV-2 using a Single Cas12a2/crRNA.
Plots of fluorescence versus the concentration of SARS-CoV-2 gRNA (10 fM, 100 fM, 1 pM, 1.34
pM, 2pM, 4 pM, and 10 pM). The mean fluorescence intensities from three technical replicates
are represented as bars and individual dots indicate raw fluorescence data from each

experiment. NC denotes the negative control. Error bars indicate standard deviations.
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Figure S15. Comparison of Amplification-Free Detection of SARS-CoV-2 using Cas12a2
and PCR. Plot of fluorescence intensity and Ci — C; value versus the type of virus. The mean
fluorescence intensities from three technical replicates are represented as bars and individual
dots indicate raw fluorescence data from each experiment (left y-axis). The mean Ci — C; values

from three technical replicates are presented in the line graph (right y-axis). NC denotes the

negative control. Error bars indicate standard deviations.
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Figure S16. Diagnosis of COVID-19 using Amplification-Free Cas12a2 Assay. Plot of
fluorescence intensity versus 40 nasopharyngeal swab samples. Positively diagnosed samples
showed high fluorescence signals (red), while negatively diagnosed samples showed weak
signals (black). Dashed black line indicates the cut-off intensity calculated by the mean value
of negatively diagnosed samples + 3 x mean standard deviation of negatively diagnosed
samples. The mean fluorescence intensities from three technical replicates are represented as
bars and individual dots indicate raw fluorescence data from each experiment. Error bars

indicate standard deviations.
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Figure S17. Single crRNA-based Detection of SARS-CoV-2 using Cas12a2, Lwacas13a,
and Lbucas13a. Plot of fluorescence versus the crRNAs with 100 pM of SARS-CoV-2 gRNA.
The mean fluorescence intensities from three technical replicates are represented as bars and
individual dots indicate raw fluorescence data from each experiment. Error bars indicate

standard deviations.
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Figure S18. Quadruplex crRNA-based Detection of SARS-CoV-2 using (a) Cas12a2, (b)
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Lwacas13a, and (c) Lbucas13a. Plot of fluorescence versus the concentration of SARS-CoV-2
gRNA (1 fM, 10 fM, 100 fM, 1 pM, 1.34 pM, 2pM, 4 pM, and 10 pM). The mean fluorescence
intensities from three technical replicates are represented as bars and individual dots indicate

raw fluorescence data from each experiment. Error bars indicate standard deviations.
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Figure S19. Cross-validation on the ROC curves. Dataset comprising 245 clinical samples
was partitioned into six folds, and ROC curves were generated for each fold as well as for the

aggregated mean.
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Figure S20. Comparison of Cas12a2 Assay Performance according to Clinical Sample
Pretreatment Methods. Plot of fluorescence intensity versus 40 nasopharyngeal swab
samples. Positively diagnosed samples showed high fluorescence signals (red and orange),
while negatively diagnosed samples showed weak signals (black and gray). The mean
fluorescence intensities from three technical replicates are represented as bars and individual

dots indicate raw fluorescence data from each experiment. Error bars indicate standard

deviations.
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Figure S21. Diagnosis of COVID-19 using Amplification-Free Cas12a2 Assay with
Portable Device. Plot of fluorescence intensity versus 32 nasopharyngeal swab samples.
Positively diagnosed samples showed high fluorescence signals (red), while negatively
diagnosed samples showed weak signals (black). Dashed black line indicates the cut-off
intensity calculated by the mean value of negatively diagnosed samples + 3 x mean standard
deviation of negatively diagnosed samples. The mean fluorescence intensities from three
technical replicates are represented as bars and individual dots indicate raw fluorescence data

from each experiment. Error bars indicate standard deviations.



Table S1. Sequences of oligonucleotide used in this experiment.

Name Sequence (5’ 2 37)

Target | AACUGAAGAUUAAUGCGGCUUGUAGAAAG
Target |l AACUGAAGAUUAAUGCGGCUUGUAUUUUU
Target I AACUGAAGAUUAAUGCGGCUUGUA

Cas12a2 crRNA
Target I, 1, 1l

UAAAUUUCUACUAUUGUAGAU UACAAGCCGCAUUAAUCUUCAGUU

Target BA.1 GUCAGACAAAUCGCUCCAGGGCAAACUG GAAAG
Cam;/i 1chNA UAAAUUUCUACUAUUGUAGAU CAGUUUGCCCUGGAGCGAUUUGUC

Cas13a crRNA BA.1

GAUUUAGACUACCCCAAAAACGAAGGGGACUAA
AACCAGUUUGCCCUGGAGCGAUUUGUCUGAC

Target XBB.1.9.1

UUACCACAAAAACAACAAAAGUUGGAUG GAAAG

Cas12a2 crRNA

UAAAUUUCUACUAUUGUAGAUCAUCCAACUUUUGUUGUUUUUGUG

XBB.1.9.1
Cas13a crRNA GAUUUAGACUACCCCAAAAACGAAGGGGACUAA
XBB.1.9.1 AACCAUCCAACUUUUGUUGUUUUUGUGGUAA
crRNA 1 UAAAUUUCUACUAUUGUAGAU UACAAGCCGCAUUAAUCUUCAGUU
CrRNA 2 UAAAUUUCUACUAUUGUAGAUUU
AUGUAUUGUAAGUACAAAUGAA
crRNA 3 UAAAUUUCUACUAUUGUAGAU AGUACAGGUGUUAGCUAAAAUGUA
rRNA 4 UAAAUUUCUACUAUUGUAGAUUC
UUUUUGGAGUAUUUCAAGAAGG
crRNA 5 UAAAUUUCUACUAUUGUAGAU ACAGUUUCCACAAAAGCACUUGUG
crRNA 6 UAAAUUUCUACUAUUGUAGAU UGUACAAUCCCUUUGAGUGCGUGA
crRNA 7 UAAAUUUCUACUAUUGUAGAU AUCAAGUUCAAAAGUGAUAUUCAC
crRNA 8 UAAAUUUCUACUAUUGUAGAU AGUUAUAAAUGGCUUAACUUCCUC
crRNA 9 UAAAUUUCUACUAUUGUAGAU AUUUUACCGUCACCACCACGAAUU
rRNA 10 UAAAUUUCUACUAUUGUAGAUUA
GAAGCGGUCUGGUCAGAAUAGU
crRNA 11 UAAAUUUCUACUAUUGUAGAU CACAAAAAUCAACUCUUUUUGAUU
Repzzt;lr\lirobe @F TTATT ©Q
Reporter probe F UUUUU Q

ssRNA

Reporter probe
dsDNA

F AGAACCGAATTTGTGTAGCTTATCAGACTG
Q TCTTGGCTTAAACACATCGAATAGTCTGAC




Name Sequence (5’ 2 3')
Reporter probe F AACTGATATGACAATTGCGCGTAGCACGACGACGAT
ssDNA for gel ATGACACTTGCGCATAACGA CGACGATACAATGAT
Reporter probe F CAGAGAUAAGUGACGCGCGGCGAGUG
ssRNA for gel GCGCGCCACGUCGGAAAUCUAGAGGCG
F AACTGATATGACAATTGCGCGTAGCACGACGACGA
Reporter probe TATGACACTTGCGCATAACGACGACGATACAATGAT
dsDNA for gel TTGACTATACTGTTAACGCGCATCGTGCTGCTGCTA
TACTGTGAACGCGTATTGCTGCTGCTATGTTACTA
crRNA 6 for GAUUUAGACUACCCCAAAAACGAAGGGGACU
LwaCas13a AAAACUGUACAAUCCCUUUGAGUGCGUGA
crRNA 7 for GAUUUAGACUACCCCAAAAACGAAGGGGACU
LwaCas13a AAAACAUCAAGUUCAAAAGUGAUAUUCAC
crRNA 9 for GAUUUAGACUACCCCAAAAACGAAGGGGACU
LwaCas13a AAAACAUUUUACCGUCACCACCACGAAUU
crRNA 10 for GAUUUAGACUACCCCAAAAACGAAGGGGACU
LwaCas13a AAAACUAGAAGCGGUCUGGUCAGAAUAGU
crRNA 6 for GACCACCCCAAAAAUGAAGGGGACUAAA
LbuCas13a ACUGUACAAUCCCUUUGAGUGCGUGA
crRNA 7 for GACCACCCCAAAAAUGAAGGGGACUAAA
LbuCas13a ACAUCAAGUUCAAAAGUGAUAUUCAC
crRNA 9 for GACCACCCCAAAAAUGAAGGGGACUAA
LbuCas13a AACAUUUUACCGUCACCACCACGAAUU
crRNA 10 for GACCACCCCAAAAAUGAAGGGGACUAAA
LbuCas13a ACUAGAAGCGGUCUGGUCAGAAUAGU
Forwardpggmer for TGCCTTGGTGATATTGCTGC
Reversepggmer for TACCCGCTAACAGTGCAGAA

@F indicates the modification of 6-FAM (6-carboxyfluorescein) at 5'end.
®)Q indicates the modification of Quencher (Black hole quencher1) at 3'end.
Except for Reporter probe ssDNA and dsDNA, all the sequences are the form of RNA.




Table S2. Compliance of PCR experiments with the MIQE guidelines.

ITEM TO CHECK

IMPOR-
TANCE

CHECKLIST

EXPERIMENTAL DESIGN

Experimental group: Suspicious patient's nasopharyngeal swab, Control group:

SAMPLE

Definiti f i I I E .

efinition of experimental and control groups Normal patient's nasopharyngeal swab
Number within each group E Negative group: 87, Positive group: 158
A i I i i ' .
Iasbs?ay carried out by core lab or investigator's D Investigator's lab
Acknowledgement of authors' contributions D HW performed gqPCR

Description E Nasopharyngeal swab
Volume/mass of sample processed D 1 mL

Microdissection or macrodissection E Not applicable

Processing procedure E Not applicable

If frozen - how and how quickly? E Not applicable

If fixed - with what, how quickly? E Not applicable

Samplg storage conditions and  duration E Stored in universal transport media at -70°C
(especially for FFPE samples)

NUCLEIC ACID EXTRACTION

Procedure and/or instrumentation E Described in Methods

Name of kit and details of any modifications E ExiPrep™ 96 Viral DNA/RNA Kit
Source of additional reagents used D Bioneer

Details of DNase or RNAse treatment E Not performed

Contamination assessment (DNA or RNA) E Not performed

Nucleic acid quantification E Not performed

Instrument and method E Not applicable

Purity (A2so/Az2s0) D




Yield D

RNA integrity method/instrument E Not applicable

RIN/RQI or Cqg of 3" and 5' transcripts E Not applicable

Electrophoresis traces D

Inhibition testing (Cq dilutions, spike or other) E Not applicable

REVERSE TRANSCRIPTION

Complete reaction conditions E Takara One-Step TB Green® PrimeScriptTM RT-PCR Kit Il

Amount of RNA and reaction volume E 2 L of the total extracted RNA in 20 uL reaction

Priming oligonucleotide (if using GSP) and E Same primer using gqPCR primer (sequence information is described in
concentration Supplementary Table S1) and each concentration: 0.5 uM each

Reverse transcriptase and concentration E PrimeScript Reverse Transcriptase (TaKaRa)

Temperature and time E 42°C and 5 min

Manufacturer of reagents and catalogue D One-Step TB Green® PrimeScript™ RT-PCR Kit Il (Perfect Real Time) (Takara,
numbers RRO86A)

Cgs with and without RT D* Not applicable

Storage conditions of cDNA
qPCR TARGET INFORMATION

Not applicable (Reverse transcription and qPCR was performed in one-step)

If multiplex, efficiency and LOD of each assay. E Not applicable
Sequence accession number E NC_045512
Location of amplicon D 24080~24203
Amplicon length E 124 bp

In silico specificity screen (BLAST, etc) E We confirmed all primers by BLAST
Pseudogenes, retropseudogenes or other D

homologs?

Sequence alignment D

Secondary structure analysis of amplicon D Not performed
Loca‘tion of each primer by exon or intron (if E Not applicable
applicable)

What splice variants are targeted? E Not applicable




qPCR OLIGONUCLEOTIDES

Primer sequences E Described in Supplementary Table S1
RTPrimerDB Identification Number D Not applicable

Probe sequences D** Not applicable

Location and identity of any modifications E None

Manufacturer of oligonucleotides D Integrated DNA Technology (Coralville, IA, USA)
Purification method D PAGE

qPCR PROTOCOL

Quantitative reverse transcription polymerase chain reaction (QRT-PCR) was
conducted using the Takara One-Step TB Green® PrimeScriptTM RT-PCR Kit II,
in accordance with the protocol delineated by the manufacturer. In brief, the
extracted RNA (2 pL) was combined with a reaction mixture (18 pL) comprising
a gene-specific primer set (0.5 uM each), 1x One Step TB Green RT-PCR Buffer,
Complete reaction conditions E and PrimeScript 1 Step Enzyme Mix. The samples were initially reverse
transcribed for a period of 5 min at a temperature of 42°C, after which they were
amplified by means of a PCR procedure comprising 39 cycles. Each cycle
consisted of a 5 s period at 95°C, followed by a 30 s period at 60°C. The
fluorescence intensities of the samples were measured at each cycle using a
CFX96 Real-Time System (Bio-Rad).

Reaction volume and amount of cONA/DNA E 20 ulL of reaction with 2 L of the extracted RNA

Primer, (probe), Mg®* and dNTP concentrations E 10 pmol primer, One Step TB Green RT-PCR Buffer (TaKaRa)
Polymerase identity and concentration E TaKaRa Ex Tag HS DNA Polymerase (TaKaRa)

Buffer/kit identity and manufacturer E One Step TB Green RT-PCR Buffer (TaKaRa)

Exact chemical constitution of the buffer D

Additives (SYBR Green |, DMSO, etc.) E One Step TB Green RT-PCR Buffer (TaKaRa) containining SYBR Green |
Manufacturer of plates/tubes and catalog D Multiplate 96-well PCR plates, low profile (Biorad, MLL9601)

number




A period of 5 min at a temperature of 42°C, after which they were amplified by
Complete thermocycling parameters E means of a PCR procedure comprising 39 cycles. Each cycle consisted of a 5 s
period at 95°C, followed by a 30 s period at 60°C

Reaction setup (manual/robotic) D Manual
Manufacturer of gPCR instrument E Bio-Rad CFX Manager 3.1
Evidence of optimization (from gradients) D
Specificity (gel, sequence, melt, or digest) E Melt curve was examined.
For SYBR Green |, Cq of the NTC E At or below detection limit in at least 35 cycles
Standard curves with slope and y-intercept E Not performed
PCR efficiency calculated from slope E Not applicable
Confidence interval for PCR efficiency or D
standard error
R? of standard curve E Not applicable
Linear dynamic range E Not applicable
Cq variation at lower limit E Not applicable
Confidence intervals throughout range D
Evidence for limit of detection E Not applicable
If multiplex, efficiency and LOD of each assay. E Not applicable
DATA ANALYSIS
gPCR analysis program (source, version) E Bio-Rad CFX Manager 3.1
Cq method determination E Bio-Rad CFX Manager 3.1
Outlier identification and disposition E Not applicable
Results of NTCs E At or below detection limit in at least 35 cycles
Justification of number and choice of reference .

E Not applicable
genes
Description of normalization method E Not applicable
Number and concordance of biological D
replicates




Number and stage (RT or gqPCR) of technical

. E gPCR reactions were performed in duplicate
replicates

Repeatability (intra-assay variation) Standard deviations for each group were analyzed.

Reproducibility (inter-assay variation, %CV)

Power analysis

Statistical methods for result significance Biological replicates

Software (source, version) Microsoft Excel 2019

O/mm O O m

Cq or raw data submission using RDML

MIQE checklist for authors, reviewers and editors.

All essential information (E) must be submitted with the manuscript.

Desirable information (D) should be submitted if available.

If using primers obtained from RTPrimerDB, information on gPCR target, oligonucleotides, protocols and validation is available from that

source.

*: Assessing the absence of DNA using a no RT assay is essential when first extracting RNA. Once the sample has been validated as RDNA-

free, inclusion of a no-RT control is desirable, but no longer essential.

** Disclosure of the probe sequence is highly desirable and strongly encouraged. However, since not all commercial pre-designed assay

vendors provide this information, it cannot be an essential requirement. Use of such assays is advised against.




Table S3. Optimal condition and time of Cas12a2 assay.

Component Final concentration
RNP6 5nM
RNP7 5nM
RNP9 5nM
RNP10 5nM

Reporter 100 nM
NaCl 50 mM
Tris HCI (pH 8) 10 mM
MgCl; 10 mM
DTT 1 mM
BSA 100 pg/mL
Glycerol 5%
Volume: 9 pL (containing DEPC-W)
Target RNA 1 uL

Total volume: 10 pL

Assay time: 45 min




Table S4. Comparison of Cas12a2 assay with amplification-free CRISPR-based methods.

Method LOD Linear range Target Reference
STAMP
(Digital Cas13a assay) 1M 1Mo 10 pM HIV [(51]
SATORI
(Digital Cas13a assay) 10 fM 10 fM to 10 pM| SARS-CoV-2 [S2]
Cas13a-powered
electrochemical 10 pM 2 pM to 50 pM miRNA [S3]
microfluidics
Cas13a assay with .
magnetic Au separation 25pM ) MIRNA [54]
Multiple crRNA based
Cas13a assay with mobile 166 aM ] SARS-CoV-2 [55]
Cas13a assay 1.66 pM - TSV [S6]
Digital Cas13a assay 470 aM - SARS-CoV-2 [S7]
Cas12a2 assay 46 aM 1fMto 1 pM | SARS-CoV-2 This work




Table S5. Comparison of Cas12a2 assay with amplification-coupled CRISPR-based methods.

Technique LOD Time Target Reference
RT-LAMP + Cas12 2 copies/pL 50 min SARS-CoV-2 [S8]
RT-LAMP + Cas13 10 copiex/rxn 70 min SARS-CoV-2 [S9]

RT-RPA + Cas12 5 copies/pL 40 min SARS-CoV-2 [S10]
RT-RPA + Cas13 42 copies/rxn 70 min SARS-CoV-2 [S11]
SDA + Cas12 40 aM 130 min SARS-CoV-2 [S12]
HDA + Cas12 10 CFU/mL 95 min E. coli [S13]
RCA + Cas12 0.0081 copies/uL 30 min SARS-CoV-2 [S14]
HCR + Cas13 1aM 50 min SARS-CoV-2 [S15]
Cas12a2 46 aM 45 min SARS-CoV-2 This work

(27.7 copies /uL)




Table S6. Comparative analysis of crRNA thermodynamics.

<rRNA GC contents (%) Melting ] AG Number of U
temperature (°C) (Kcal/mole) base
1 375 63.2 -2.82 8
2 20.8 55.6 -3.71 9
3 333 60.1 -6.26 6
4 333 59.7 -4.55 9
5 41.7 64.6 -5.67 6
6 45.8 66.2 -4.76 7
7 29.2 58.5 -4.57 7
8 333 59.2 -4.69 9
9 417 65.1 -6.6 7
10 45.8 64.7 -4.19 6
11 25 58.2 -7.04 9
6.7.9,10 40.625 63.7 -4.96 6.75
(mean)
Others 369 6138 -5.00 8
(mean)




Table S7. Comparative analysis of crRNA thermodynamics in 12 bases from 3’ end.

crRNA GC contents (%) Melting temperature (°C) Number of U base
1 50 48 2
2 16.7 30 7
3 417 419 4
4 333 39.3 6
5 417 434 3
6 417 414 4
7 25 36.5 3
8 25 323 3
9 33.3 39.8 5
10 50 453 3
11 25 36.1 1

6.7.9,10 375 40.75 5
(mean)
Others 33343 38714 371

(mean)
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