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Supplementary Figure S1. Validation of deletion mutant strains of different CRISPR-Cas
systems. (A) The location of PCR validation primers is all marked in red. (B) PCR verification of
deletion mutants of different endogenous CRISPR-Cas systems. The wild-type strain was not
amplified because the target fragment was too long, and only the deletion strain could get the

nucleic acid fragment with the expected length.
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Supplementary Figure S2. Three repeats and two spacers cross-combined mini-CRISPR

plasmids showed no interference activity in wild type strain. The spacers in the mini-CRISPR

array were designed based on the characteristics of different endogenous systems, targeting the

DNApolyo gene on the T. thermophilus HB27 chromosome. The combination diagram of repeats

and spacers is shown in rectangles and diamonds of different colors. The data show means of three

replicates. Error bars indicate the standard deviations (SD). Between-group significance was

determined using the unpaired two-sample t-test (*P < 0.05, **P < 0.01, and ***P < 0.001). And

ns indicates no significance.
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Supplementary Figure S3. The evaluation of defense activity of endogenous CRISPR-Cas
systems in HB27 against different targets through the transformation of self-targeting
mini-CRISPR plasmids and plasmids containing protospacers. gyr4, hoxN, and puc represent the
three target genes located on the chromosome, megaplasmid and exogenous plasmid, respectively.
Spacers in the mini-CRISPR plasmid was designed based on the sequences of these three genes.
C2S1/C4S1/C6S1 represents the invading plasmids carrying a target sequence of spacer 1 in
CRISPR arrays 2, 4 and 6, respectively, which were used to detect the defense activity of I1I-AB,
I-C and I-B CRISPR-Cas systems, respectively. Non-target plasmid was used as a control.
Significance values indicate a significant difference from the non-target plasmid group. The data
show means of three replicates. Error bars indicate the standard deviations (SD). Between-group
significance was determined using the unpaired two-sample t-test (*P < 0.05, **P < 0.01, and

**%P <0.001). And ns indicates no significance.



Repeat-2 I-C spacer (targeting puc-ori) Repeat-2

I seq t t Tegttgcaccy gtgaggatty, tat t ttgcaccggee tyaggattgaaaccgcgtegacgacgacyar

TCUOGARTGABAACCATGGT IGCACEGEEEE TGABGATT ICCGAAGGGAGAAAGEEGEACAGETATECOGTAABEGEET TGCACEGEOCEE TBAGGATT

mini-CRISPR array for interference activity assay of type I-C system

PAM |-C protospacer
original sequence satacctacagcatgagctatgagaa ttc tatccggta, 9 tt teg
GATACCTACAGCGTOAGCTATGAG TTCCCOAAGGGABAAAGGCOOACABGTATECEGT TCOBAACABGABAGCGCACOAGGOABETTCCAGGOOBAAACSECTOG

escape transformants '-‘
a8 |

b Repeat-3 1-B spacer (targeting puc-ori) Repeat-3

original sequence tcgggaatgagaaccATogttgeaaacctegttagectegtagaggattgaaacccgaagggagaaaggeggacaggtatccggtaagegggttygcaaacctegttagectegtagaggattgaaaccgegtegactACoA

TCBGEAATEAGAACCATGATTECAAACCTCGTTAGCCTCETAGAGEBATTEAAACCCOAAGEGABAAAGGEGGACAGBTATCCGETAAGCEAGTTACAAACCTCOTTAGECTCETAGABGATTGARACCEEGTCEACGACGEA

escape transformants
8/8 A\

mini-CRISPR array for interference activity assay of type I-B system

PAM |-B protospacer
-
orig'nalseque"ce tyagatacctacagcgigagetatg gettc tatccggtaageggeagggt te
TGAGATACCTACAGCAGTGAGCTAT 3 CGCCACBETTCCC GGCUBACAGGTATCCEETAAGCGECABBGT CBBAACAGGAGABCUCACBABBEAGCTTCCABUEEBAAL

escape transformants

88 f

target site for interference activity assay of type |-B system

Supplementary Figure S4. Analysis of the mutations in the escape variants when the endogenous
type I system interferes with high-copy targets. (A) Mutation detection in the mini-CRISPR array
and the protospacer sequence of the escape variants for the type [-C system. (B) Mutation
detection in the mini-CRISPR array and the protospacer sequence of the escape variants for the
type I-B system. For these two systems, both eight escape transformants were randomly selected

for mutation detection.
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Supplementary Figure S5. The activity differences in interfering with different targets by the
endogenous type I and type III systems. (A) Three artificial mini-CRISPR plasmids producing a
crRNA targeting the DNApolya gene were used to detect the interference activity of III-AB, I-C
and I-B CRISPR-Cas systems respectively. Non-target plasmids were used as control. (B) Three
artificial mini-CRISPR plasmids producing a crRNA targeting the resistance gene kat on the same
plasmid were used to detect the interference activity of I1I-AB, I-C and I-B CRISPR-Cas systems
respectively. Non-target plasmids were used as control. (C) Three invader plasmids carrying a
target sequence of spacer 2 in CRISPR arrays 2, 4 and 6 were used to detect the interference
activity of III-AB, I-C and I-B CRISPR-Cas systems respectively. Non-target plasmids were used
as control. The data show means of three replicates. Error bars indicate the standard deviations
(SD). Between-group significance was determined using the unpaired two-sample t-test (*P <

0.05, ¥**P <0.01, and ***P < 0.001). And ns indicates no significance.
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Supplementary Figure S6. PCR verification of cas6-1, cas6-2 and cas5c deletion mutants. The

primer pairs used for identification are listed in supplementary table S2.
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Supplementary Figure S7. The cleavage of Cas6-1 and Cas6-2 on in vitro transcribed

pre-ctRNAs. (A) Schematic of in vitro transcribed pre-crRNA cleavage assay of Cas6-1 and

Cas6-2 proteins. (B) The cleavage of Cas6-1 and Cas6-2 on three types of in vitro transcribed

pre-crRNAs in 60 minutes. (C) The cleavage of in vitro transcribed type III and I-B pre-crRNAs

by Cas6-1 over different time periods. (D) The cleavage of in vitro transcribed type III and I-B

pre-ctrRNAs by Cas6-2 over different time periods.
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Supplementary Figure S8. The impact of Cas6-1 and Cas6-2 deletions on the interference
activity of the type I-B systems. Three invading plasmids carrying different target sequences were
both used to detect the interference activity of type I-B CRISPR-Cas systems. pRKP31-C6S2
represents the invading plasmid carrying a target sequence of spacer 2 in CRISPR arrays 6.
pRKP31-C7S1 represents the invading plasmid carrying a target sequence of spacer 1 in CRISPR
arrays 7. pRKP31-C7S2 represents the invading plasmid carrying a target sequence of spacer 2 in
CRISPR arrays 7. Significance values indicate a significant difference from the ACRISPR group.
The data show means of three replicates. Error bars indicate the standard deviations (SD).
Between-group significance was determined using the unpaired two-sample t-test (¥*P < 0.05, **P

<0.01, and ***P < 0.001). And ns indicates no significance.
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Supplementary Figure S9. The impact of Cas6-2 and I-B system deletion on the interference

Transformation Efficiency
CFU/ug

activity of the type III systems. Two artificial mini-CRISPR plasmids expressing crRNAs
targeting the DNApolya gene or the kat gene, and one invading plasmid carrying a target sequence
of spacer 1 in CRISPR arrays 8, were used to detect the interference activity of type III system.
Non-target plasmid was used as control. Significance values indicate a significant difference from
the non-target plasmid group. The data show means of three replicates. Error bars indicate the
standard deviations (SD). Between-group significance was determined using the unpaired

two-sample t-test (*P < 0.05, **P < 0.01, and ***P < 0.001). And ns indicates no significance.
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Supplementary Figure S10. The impact of Cas6-1 and Cas6-2 deletions on the transcriptional
levels of the type I-B Cas proteins. Significance was determined by comparing the deletion strains
with the wild-type strain. The data show means of three replicates. Error bars indicate the standard
deviations (SD). Between-group significance was determined using the unpaired two-sample t-test

(*P <0.05, **P <0.01, and ***P < (0.001). And ns indicates no significance.
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Supplementary Figure S11. SDS-PAGE analysis of purified Cas5b*His, Cas7b*His, Cas8b*His,
Cas3b*His, GST-Cas6-1, Cas6-2-GST and GST proteins expressed in E. coli.
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Supplementary Figure S12. Size analysis of crRNAs from Cascade complexes derived from the
wild-type strain and the Acas6-1 strain. The ctRNA samples were separated on denaturing 7 M
urea 12.5% polyacrylamide gels. Gels were first stained with SYBR Green 11, and then visualized
using a gel imaging system. crRNA-1 represents the crRNA sample extracted from the

Cascade-WT. crRNA-2 represents the crRNA sample extracted from the Cascade-A6-1.
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Supplementary Figure S13. The binding affinities of Cascade-WT and Cascade- A 6-1 to 5’
FAM-labeled dsDNA substrates.



Supplementary Table S1. Strains and plasmids used in this study.

Strains/plasmid Description Source
Strains
E. coli DH5a host for plasmid construction Lab storage

E. coli BL21(DE3)
T. thermophilus HB27

Alll-A

Alll-B

Al-C

Al-B

Alll-AB

AllII-ABAI-C

ACRISPR

Acas6-1
Acas6-2
Acas5c
Acas6-1,2

Acas6-1,2,5¢

Plasmids

pRKP31

pRKP31-AC1

pRKP31-AC2

pRKP31-AC3

pAC1-DNApolya-III

pAC1-DNApolya-I

host for protein expression

wild-type T. thermophilus HB27 strain

HB27 with the type III-A CRISPR-Cas system
deleted

HB27 with the type III-B CRISPR-Cas system
deleted

HB27 with the type [-C CRISPR-Cas system
deleted

HB27 with the type [-B CRISPR-Cas system
deleted

HB27 with the type III-A and III-B CRISPR-Cas
systems deleted

HB27 with the type Il-A, III-B and I-C
CRISPR-Cas systems deleted

HB27 with all endogenous CRISPR-Cas systems
deleted

HB27 with cas6-1 gene deleted

HB27 with cas6-2 gene deleted

HB27 with cas5c gene deleted

HB27 with cas6-1 and cas6-2 genes deleted
HB27 with cas6-1, cas6-2 and cas5c genes
deleted

E. coli - T. thermophilus shuttle vector with P31
promoter.

pRKP31 plasmid carrying a mini-CRISPR array
composed of Repeat-1.

pRKP31 plasmid carrying a mini-CRISPR array
composed of Repeat-2.

pRKP31 plasmid carrying a mini-CRISPR array
composed of Repeat-3.

The pRKP31-AC1 plasmid carries a III-A/B
spacer with characteristics of the type III system
that targets DNApolya.

The pRKP31-AC1 plasmid carries a I-B/I-C
spacer with characteristics of the type I system
that targets DNApolya.

Lab storage
Lab storage

This study

This study

This study

This study

This study

This study

This study

This study
This study
This study
This study

This study

Lab storage

Lab storage

Lab storage

Lab storage

This study

This study




pAC2-DNApolya-III

pAC2-DNApolya-I

pAC3-DNApolya-III

pAC3-DNApolya-I

pRKP31-IIA-Sp2-LR

pRKP31-I1IB-Sp2-LR

pRKP31-IC-Sp2-LR

pRKP31-IB-Sp2-LR

pRKP31-cas6-1-Sp2-LR
pRKP31-cas6-2-Sp2-LR

pRKP31-cas5c-Sp2-LR

pACI-gyrA-III

pAC2-gyrA-I

pAC3-gyrA-I

pAC1-hoxN-III

pAC2-hoxN-I

pAC3-hoxN-I

pACI-puc-III

pAC2-puc-I

pAC3-puc-I

pRKP31-C2S1

The pRKP31-AC2 plasmid carries a III-A/B
spacer with characteristics of the type III system
that targets DNApolya.

The pRKP31-AC2 plasmid carries a I-B/I-C
spacer with characteristics of the type I system
that targets DNApolya.

The pRKP31-AC3 plasmid carries a III-A/B
spacer with characteristics of the type III system
that targets DNApolya.

The pRKP31-AC3 plasmid carries a I-B/I-C
spacer with characteristics of the type I system
that targets DNApolya.

Editing plasmid for the type III-A CRISPR-Cas
system deletion.

Editing plasmid for the type III-B CRISPR-Cas
system deletion.

Editing plasmid for the type I-C CRISPR-Cas
system deletion.

Editing plasmid for the type I-B CRISPR-Cas
system deletion.

Editing plasmid for cas6-1 gene deletion.
Editing plasmid for cas6-2 gene deletion.

Editing plasmid for cas5c gene deletion.

pRKP31-AC1 plasmid with a type III
mini-CRISPR array targeting the gyr4 gene.
pRKP31-AC2 plasmid with a type I-C
mini-CRISPR array targeting the gyr4 gene.
pRKP31-AC3 plasmid with a type I-B
mini-CRISPR array targeting the gyr4 gene.
pRKP31-AC1 plasmid with a type III
mini-CRISPR array targeting the ZoxN gene.
pRKP31-AC2 plasmid with a type I-C
mini-CRISPR array targeting the ZoxN gene.
pRKP31-AC3 plasmid with a type I-B
mini-CRISPR array targeting the ZoxN gene.
pRKP31-AC1 plasmid with a type III
mini-CRISPR array targeting the puc-ori.
pRKP31-AC2 plasmid with a type I-C
mini-CRISPR array targeting the puc-ori.
pRKP31-AC3 plasmid with a type I-B
mini-CRISPR array targeting the puc-ori.
pRKP31 plasmid with a protospacer designed
based on the first spacer of CRISPR-2.

This study

This study

This study

This study

This study

This study

This study

This study

This study
This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study




pRKP31-C4S1

pRKP31-C6S1

pRKP31-C2S2

pRKP31-C4S2

pRKP31-C6S2

pRKP31-C7S1

pRKP31-C8S1

pRKP31-C7S2

pACI-Kat-III

pAC2-Kat-I

pAC3-Kat-1

pRKP31-C8S1-OE6-1

pRKP31-C8S1-OE6-2

pRKP31-C7S1-OE6-1

pRKP31-C7S1-OE6-2

pAC1-Kat-III-OE6-1

pAC1-Kat-III-OE6-2

pAC3-Kat-I-OE6-1

pAC3-Kat-I-OE6-2

pAC1-DNApolya-I11I-OE6-1

pRKP31 plasmid with a protospacer designed
based on the first spacer of CRISPR-4.

pRKP31 plasmid with a protospacer designed
based on the first spacer of CRISPR-6.

pRKP31 plasmid with a protospacer designed
based on the second spacer of CRISPR-2.
pRKP31 plasmid with a protospacer designed
based on the second spacer of CRISPR-4.
pRKP31 plasmid with a protospacer designed
based on the second spacer of CRISPR-6.
pRKP31 plasmid with a protospacer designed
based on the first spacer of CRISPR-7.

pRKP31 plasmid with a protospacer designed
based on the first spacer of CRISPR-8.

pRKP31 plasmid with a protospacer designed
based on the second spacer of CRISPR-7.
pRKP31-AC1 plasmid with a type III
mini-CRISPR array targeting the kanamycin
resistance gene.

pRKP31-AC2 plasmid with a type I-C
mini-CRISPR array targeting the kanamycin
resistance gene

pRKP31-AC3 plasmid with a type I-B
mini-CRISPR array targeting the kanamycin
resistance gene.

pRKP31-C8S1 plasmid carrying an expression
cassette for Cas6-1.

pRKP31-C8S1 plasmid carrying an expression
cassette for Cas6-2.

pRKP31-C7S1 plasmid carrying an expression
cassette for Cas6-1.

pRKP31-C7S1 plasmid carrying an expression
cassette for Cas6-2.

pACI1-Kat-IIT plasmid carrying an expression
cassette for Cas6-1.

pACI1-Kat-IIT plasmid carrying an expression
cassette for Cas6-2.

pAC3-Kat-I plasmid carrying an expression
cassette for Cas6-1.

pAC3-Kat-I plasmid carrying an expression
cassette for Cas6-2.

pACI1-DNApolya-III  plasmid carrying an

expression cassette for Cas6-1.

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study




pACI1-DNApolya-IT1I-OE6-2

pAC3-DNApolya-I-OE6-1

pAC3-DNApolya-I-OE6-2

pET28a-HRV3C

pET28a-Cas6-1

pET28a-Cas6-2

pET28a-Cas5c

pET28a-Cas5b

pET28a-Cas7b

pET28a-Cas8b

pET28a-Cas3b

pGEX-6p-1

pGEX-Cas6-1

pGEX-Cas6-2

pAC3-PEDV-Cas8His

pACI1-DNApolya-III  plasmid carrying an
expression cassette for Cas6-2.
pAC3-DNApolya-I  plasmid carrying an
expression cassette for Cas6-1.
pAC3-DNApolya-I  plasmid carrying an
expression cassette for Cas6-2.

Expression plasmid for expressing recombinant
proteins carrying a 6xHis tag in E. coli.
Expression plasmid for expressing Cas6-1
protein with a 6xHis tag at the C-terminus in E.
coli.

Expression plasmid for expressing Cas6-2
protein with a 6xHis tag at the C-terminus in E.
coli.

Expression plasmid for expressing Cas5c protein
with a 6xHis tag at the C-terminus in E. coli.
Expression plasmid for expressing Cas5b protein
with a 6xHis tag at the C-terminus in E. coli.
Expression plasmid for expressing Cas7b protein
with a 6xHis tag at the C-terminus in E. coli.
Expression plasmid for expressing Cas8b protein
with a 6xHis tag at the C-terminus in E. coli.
Expression plasmid for expressing Cas3b protein
with a 6xHis tag at the C-terminus in E. coli.
Expression plasmid for expressing recombinant
proteins carrying a GST tag in E. coli.
Expression plasmid for expressing Cas6-1
protein with a GST tag at the N-terminus in F.
coli.

Expression plasmid for expressing Cas6-2
protein with a GST tag at the C-terminus in F.
coli.

Plasmid for the endogenous purification of the
I-B Cascade complex.

Lab storage

This study

This study

This study

This study

This study

This study

This study

Lab storage

This study

This study

This study




Supplementary Table S2. Primes used in this study.

Primer name

Sequence (5'—3’)

Primers used for the construction of gene-editing plasmids

[IA-sp2-F
IIIA-sp2-R
IITA-L-F
IITA-L-R
[ITA-R-F
IITA-R-R
IIB-sp2-F
IIB-sp2-R
IIB-L-F
IIIB-L-R
[IIB-R-F
IIIB-R-R
IC-sp2-F
IC-sp2-R
IC-L-F
IC-L-R
IC-R-F
IC-R-R
IB-sp2-F
IB-sp2-R
IB-L-F
IB-L-R
IB-R-F
IB-R-R
cas6-1-sp2-F
cas6-1-sp2-R
cas6-1-L-F
cas6-1-L-R
cas6-1-R-F
cas6-1-R-R
cas6-2-sp2-F
cas6-2-sp2-R
cas6-2-L-F
cas6-2-L-R
cas6-2-R-F
cas6-2-R-R
cas5c-sp2-F
cas5c-sp2-R
cas5c-L-F
cas5c-L-R
cas5c-R-F

aaacatcccccgectgggeggaaacgecaacceccgeaccacggaa

caacttccgtggtgcgggggttgacgtttccgeccaggegggggat
cggtgaggattgaaaccgegecatctcgggggtgaactte
agageggtecgggeetegaggegggegegggaatagag
agctctattccegegececgectcgaggeccggaccgctct
gatggtgatggtgatggtgggggtgtgggaagtgectcggg
aaaccgccaggeccgeeccgggggggaccecagaageccgggecgc
caacgcggececgggcttetggggtecceeeeggggegggectggeg
cggtgaggattgaaaccgeggectcectectttgtctcggg
gaagcccaccgeteccccagggegatagegagaag
cgctatcgeectgggggageggtgggcttccaa
gatggtgatggtgatggtggctceccetegttcggaaacacce
aaactccgcaccgectacctcggeaccecccctecccatgeccttt
Ccaacaaagggeatggggagggggggtgcegaggtaggeggtacgga
cggtgaggattgaaaccgegatggaccccaaageccacac
gtccagctcaaagagaggcgaagagggtcecctg
ggaccctcttcgectctetttgagetggaccgetcg
gatggtgatggtgatggtggegtcggeccggeccacta
aaacctggcaagccttcctcggeteggggegggaaaccccaaaggg
caacccctttggggtttcccgeccegagecgaggaaggcttgecag
cggtgaggattgaaaccgegtgageggceaagetgecacg
cttttccggggegtaggcaggeggctttccatagattg
ggaaagccgcectgectacgecccggaaaaggacge
gatggtgatggtgatggtgggtgagectgccacttgtccag
aaactaagccgggtgggcgeacccgetacactcecttgecegaccee
caacgggtcgggcaagggagtgtagecgggtecgeccacceggetta

cggtgaggattgaaaccgegeggagggctacttggaact
tagggggtcttageccecccacgagetcgagga

tcgagcetegtggggggectaagaccecctacggeat
gatggtgatggtgatggtgggaggtectcaccgegetga
aaacaggggcctccttccegggacctcgeectgegettecgecagec
caacggctggcgaagegeagggegaggteccgggaaggaggeccct
cggtgaggattgaaaccgeggagtegggatticaagagggg
gaagcggectagggeggaaagaggecgtagaagaageece
gggacttcttctacggcectcetttccgecctaggecgette
gatggtgatggtgatggtggttcttcgecgtatccatcgec
aaacgttgaggatgcgcgecageageggacaagectegtecttaag
caaccttaaggacgaggcttgtccgetgctggegegceatcectcaac
cggtgaggattgaaaccgegecaaaaccgacaaggggatcca
tacttttcggcgggaccccaaacctttaccttgagece

ggtaaaggtttggggteccgecgaaaagtaccagg




cas5c-R-R

gatggtgatggtgatggtgggaggtggcgageccaaaag

Primers used for validating gene deletions

F1 gaggtccaggtgctgtgagge
R1 accccggceccaaatggaagag
F2 ccggegteccacccagtag
R2 cggacggaggcccttttggaa
F3 ccggggtttetgecgegea

R3 ccgeaccgtcatctcgec

F4 tccgggectegatcectet

R4 cggtgtccataacgcecttee
RS cctccgggeggegaggea

exam-cas6-1KO-F
exam-cas6-1KO-R
exam-cas6-2KO-F
exam-cas6-2KO-R
exam-cas5c KO-F
exam-cas5c KO-R

gectacgtggtgggggaaaccta
ccccatggctacttggtcacg

cggtgaggattgaaaccgeggagtegggatticaagagggog
gaaggcccteccgcettcateg

cegggtgggcgtggaaaag
cccagaaccaccacttcectg

Primers used for the construction of interference activity assessment plasmids

R1-1II-polya-Sp-F
R1-1II-polya-Sp-R
R2/3-1-polya-Sp-F
R2/3-I-polya-Sp-R
R1-I-polya-Sp-F
R1-I-polya-Sp-R
R2/3-11I-polya-Sp-F
R2/3-11I-polya-Sp-R
gyrA-spl-F
gyrA-spl-R
gyrA-sp2/3-F
gyrA-sp2/3-R
hoxN-spl-F
hoxN-sp1-R
hoxN-sp2/3-F
hoxN-sp2/3-R

CGACagggtgaggtggaagtagccecececgtetaggecctttceee
CAACggggaaagggcctagacgggggctacttccacctcaccct
aaacacggggtaccagaacctggtgcgectggecgageeggg
caaccccggetcgecaggegeaccaggttetggtacceegt
CGACacggggtaccagaacctggtgcgectggegageeggg
CAACcccggcetecgecaggegeaccaggttetggtacceegt
AAACagggtgaggtggaagtagcceeegtetaggecctttceec
CAACggggaaagggcctagacgggggctacttccacctcaccct
CGACcggagaggttgtggggcgggaggctcgtggeccatgeccac
CAACgtgggcatggccacgagectccegecccacaacctctecg
AAACcgccccaactacgacggcetccctcaaggageccgagg
CAACcctcgggctccttgagggagecgtegtagttggggcg
CGACccgcccttcgggagtccttggeccaggttetgcagacgget
CAACagccgtctgecagaacctggeccaaggactcccgaagggegg
AAACaccctggggatgctcctcgtggacggggtggacggge
CAACgcccgtccaccecgtccacgaggagceatccccagggt

puc-spl-F CGACctcccttcgggaagegtggegctttctcatagetcacgcet

puc-spl-R CAACagcgtgagctatgagaaagcgecacgcettcccgaagggag

puc-sp2/3-F AAACccgaagggagaaaggcggacaggtatccggtaagegg

puc-sp2/3-R CAACccgcttaccggatacctgtcegcecttteteecttegg

kat-sp1-F cgacCACTTTCTCTAAGTATCCACCTGAATCATAAATCGGCAAA
kat-sp1-R caacTTTGCCGATTTATGATTCAGGTGGATACTTAGAGAAAGTG
kat-sp2/3-F AAACGTGTGCAAGGACCGACAACATTTCTACCATCCTTGAC
kat-sp2/3-R caacGTCAAGGATGGTAGAAATGTTGTCGGTCCTTGCACAC
[II-CR2SP1-F TCGAagacctgtcaagaataccggggataaagaggatataccccaAGATGCTG

[II-CR2SP1-R CTAGCAGCATCTtggggtatatcctctttatcccecggtattcttgacaggtet




IC-CR4SP1-F
IC-CR4SP1-R
IB-CR6SP1-F
IB-CR6SP1-R
IB-CR7SP1-F
IB-CR7SP1-R
[II-CR2SP2-F
[II-CR2SP2-R
III-CR8SP1-F
[II-CR8SP1-R
IC-CR4SP2-F
IC-CR4SP2-R
IB-CR6SP2-F
IB-CR6SP2-R
IB-CR7SP2-F
IB-CR7SP2-R
OEcas6-1-F

(P01289) cas6-1-F
(cas6-1) PO1289-R

OEcas6-1-R
OEcas6-2-F

(P01289) cas6-2-F
(cas6-2) PO1289-R

OEcas6-2-R

tcgaTTCcccgegeaccectccacggggcatageaggteatgttgeat
ctagatgcaacatgacctgctatgcccegtggaggggtecgeggg GAA

tcgaI TCCTTCTCCAGCACCCGCCGCAGAGCTGTGGTATACTGA
ctagTCAGTATACCACAGCTCTGCGGCGGGTGCTGGAGAAGGAA
tcgaITCTCCGGCTCGTGAACGGCGAGATTCAGATCATTCCCG
ctagCGGGAATGATCTGAATCTCGCCGTTCACGAGCCGGAGAA
TCGAtcgtcgetttcgettgectcaagtacgattttgtgaa AGATGCTG
CTAGCAGCATCTttcacaaaatcgtacttgaggcaagcgaaagcgacga
tcgaTAAGCCCCAAGGAAGGGAGTTTGCGTGGATCCTGaaagagagatgctg
ctagcagcatct CTCTTTCAGGATCCACGCAAACTCCCTTCCTT Tggggctta
tcgaTTCggggegggccgecatatetgtaccecgetctagagecaactggagttgeat
ctagatgcaactccagttgctctagagegggtacagatatggcggecccgeccccGAA
tcgattcGTGTCGGAGAAGTTCCAGAGGCGGAAGACGAGATAGG
ctagCCTATCTCGTCTTCCGCCTCTGGAACTTCTCCGACACgaa
tcgaTTCCATCACCTCGGCCCGGGCCAGGACCACCCCCACCC
ctagGGGTGGGGGTGGTCCTGGCCCGGGCCGAGGTGATGGAA
ttaacgtgagttttcgttccccecgegeteetgecgag
aggaggaaatgaagtatgcctcaggccgtggtce
cacggcectgaggcatacttcatttcctcctaagatttceege
tacggggtctgacgctcagtCTAgagggggactgccaggec
ttaacgtgagttttcgttccccecgegeteetgecgag
aggaggaaatgaagtgtggtcctcgecgecttgg
ggeggegaggaccacacttcatttcctectaagatttceege
tacggggtctgacgctcagtCTAggcactttccgeccggge

Primers used for qPCR experiments

Q-CRI-F
Q-CRI-R
Q-CR2-F
Q-CR2-R
Q-CR3-F
Q-CR3-R
Q-CR4-F
Q-CR4-R
Q-CR5-F
Q-CR5-R
Q-CR6-F
Q-CR6-R
Q-CR7-F
Q-CR7-R
Q-CR8-F
Q-CR8-R
Q-CRY-F
Q-CR9-R
Q-CR10-F

TTCCTGGCCTGCGGCTTC
CGTTTCACTCGGCGCCCTG
AGGACGGGGTTCTTTGGGGG
CAGACCTGTCAAGAATACCGGGG
CTGCCCATCAGGAGGGCTAC
CCCTCTAAGACGGCCTTCTCAC
CTGCCCATCAGGAGGGCTAC
ATGCAACATGACCTGCTATGCC
GGGACGGGGTTCTTAGGGGG
GCAACCCAGAAGGAGACCG
CCTAAAGACCCCCCGCCTG
GTATACCACAGCTCTGCGGC
CCTCAAGACCCCCCGCCTG
CCGGGAATGATCTGAATCTCGC
GGGACGGGGTTCTTTGGGG
CCAAGGAAGGGAGTTTGCGTG
GTCCGGGACGGGGTTCTTTG
CCAAGGAAGGGAGTTTGCGTG
GTCCGGGACGGGGTTCTTAG




Q-CR10-R
Q-CRI11-F
Q-CR11-R
Q-IB-Cas6-1-F
Q-IB-Cas6-1-R
Q-IB-Cas8-F
Q-IB-Cas8-R
Q-IB-Cas7-F
Q-IB-Cas7-R
Q-IB-Cas5-F
Q-IB-Cas5-R
Q-IB-Cas3-F
Q-IB-Cas3-R
Q-Cas6-2-F
Q-Cas6-2-R
eno-F

eno-R

AAGTGGACGGGTTGACTCGC
GTCCAGGACGGGGTTCTTTGG
CTAGAGGCGCAACTAGCGG
CCACGGTCTTCGCCACTTC
TGTGAGCCTGCCACTTGTCC
GCCTGATGCGGTATGCG
ACGTCCCGGAAGCGTTG
GGGAGCGAGCGGGTTTA
TTCAGGAGGTCGGTGAGGTAA
AGTCCGGTCATAGGGTACGAGG
CCACCAGATCCCAAGCGAAA
TGCGGTTGTGGCAGAGG
GGGTGGAAGTAGACCAGGAAGT
TCTTCTACGGCCTCCTTCGG
GGGCGTAAAGCTCCTCCACA
CAACGCCATCCTGGTCAAG
ATGAAGCTGTCCTCCGTCTC

Primers used for the construction of protein expression plasmids

28a-cas6-1-F
28a-cas6-1-R
28a-cas6-2-F
28a-cas6-2-R
28a-cas5c-F
28a-cas5c-R
28a-cas5b-F
28a-cas5b-R
28a-cas7b-F
28a-cas7b-R
28a-cas8b-F
28a-cas8b-R
28a-cas3b-F
28a-cas3b-R
GST-cas6-1-F
GST-cas6-1-R
pGEX-linear-F
pGEX-linear-R
C-GST-Cas6-2-F

C-GST-Cas6-2-R

PEDV-Sp3-F
PEDV-Sp3-R
Sall-P01289-F
P01289-R

(P01289) Cas8b-F
(P01289) Cas8b-R

actttaagaaggagatataccatgcctcaggecegtggtcc
agtggtggtggtggtagtgctcgagggggactgecaggee
actttaagaaggagatataccgtggtcctcgeegecttgg
agtggtggtggtggtoggtactcggcactttccgeecgggec
actttaagaaggagatataccatggcgaggctcaaggtaaagg
agtggtggtggtggtggtactcagetcecttageatggectte
actttaagaaggagatataccatgcacgccatcgeccte
agtggtegtggtggtogtectcggaagaagaccctecegatgce
actttaagaaggagatataccatggcgagcggactcacce
agtggtegtggtggtogtoctcggaageggaagecagagec
actttaagaaggagatataccatggagcgggcgatggtac
agtggtggtggtggtoggtactcaccctecttttccatccggatg
actttaagaaggagatataccatgggcgagggcatcgggag
agtggtggtggtggtogtactcgteccccectcettcttcctettccteg
TCTGTTCCAGGGGCCCCTGGGAatgectcaggecgtggtec
TCACGATGCGGCCGCTCGAGtcagagggggactgccaggeec
ATGTCCCCTATACTAGGTTATTGG
GAATACTGTTTCCTGTGTGAAATTG
TCACACAGGAAACAGTATTCAtggtcctcgecgecttgg
TAACCTAGTATAGGGGACATggcactttccgeccgggeg
2aacATTTGACTGGTTTCTGTTCTTGGACTGGTTACGAGAC
caacGTCTCGTAACCAGTCCAAGAACAGAAACCAGTCAAAT
cgtagaggattgaaaccgegecccgegetectgecgag
acttcatttcctcctaagatttceege

atcttaggaggaaatgaagtatggagcgggcgatggtac
TAGTGGTGATGGTGATGGTGaccctecttttccatccggatg




pRKP-F actgagcgtcagacccecgtag

pRKP-R ggaacgaaaactcacgttaaggg

Primers for other uses

T7-repeat-F GATACTTGGCtaatacgactcactataGgggtgagettcaaggegggg
T7-repeat-R gagattatcaaaaaggatcttcacctag

IB-PEDV-protoSp-F = tcgaT TCATTTGACTGGTTTCTGTTCTTGGACTGGTTACGAGAC
IB-PEDV-protoSp-R  ctagGTCTCGTAACCAGTCCAAGAACAGAAACCAGTCAAATGAA
IB-target-F gececgagggaccgggectac

IB-target-R ggtctgCTAGTGGTGATGG




Supplementary Table S3. Fluorescently labeled oligonucleotides used in this

study.

RNA oligonucleotides Sequence (5'—3')

Repeat-1 (5’-FAM) guugcaagggauugagecccguaaggggauugegac
Repeat-2 (5’-FAM) guugcaccggeccgaaagggecggugaggauugaaac
Repeat-3 (5’-FAM) guugcaaaccucguuagecucgtagaggauugaaac

DNA oligonucleotides Sequence (5'—3)

IB-target-F (5’-FAM) gecgagggaccgggcectac

IB-target-R (5’-FAM) gotctgCTAGTGGTGATGGT

12nt-Ladder getctgCTAGgg

30nt-Ladder getctgCTAGTGGTGATGGTTGTGTTGGTG
40nt-Ladder ggtctgCTAGTGGTGATGGTTGTGTTGGTGggtggatgtg

50nt-Ladder getctgCTAGTGGTGATGGTTGTGTTGGTGggtggatgtgttggcttggg




