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Figure S1. The expression of gfp gene under the Pncgias in wild-type C. glutamicum and mtrA-
deficient (4mtrA) mutant. Cell fluorescence intensity was normalized to cell density and the
background value of the strain containing the control vector pXM-con-gfp without a promoter was
deducted. C. glutamicum ATCC 13032 containing the vector pXM-Pncgi1418-gfp was used as control
(gray bars), and mtrA-deficient (4mtrA) mutant containing the vector pXM-Pncgii418-gfp was
represented by red bars. All data represent mean values from three biological replicates including
standard deviations.
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-35 -10
WT TATTAAAGATCACACCGAGTGGTGGAATTTCCTCAAGTGATTTACCLACAATGGACTTTG
Al TATTAAAGATCACACCGAGTGGTGGAANCATTACCTACTTGCCCGAGLACAATGGACTTTG
A2 TATTAAAGATCACACCGAGTGGTGGAAAACACCCGGCTAACATTGGLACAATGGACTTTG
A3 TATTAAAGATCCGCTTCTTTCGTGGAATTTCCTCAAGTGATTTACCLACAATGACTTTG
A4 TATTAAAGATCCCAAGTTCCAGTGGAATTTCCTCAAGTGATTTACCLACAATGGACTTTG
A5 TATTAAAGATCCGGTGCCACAGTGGAATTTCCTCAAGTGATTTACCLACAATGGACTTTG
A6 TATTAAAGATCAGGCTTGTCEGTGGAATTTCCTCAAGTGATTTACCLACAATGGACTTTG
A7 TATTAAAGATCAGCAGTTAGGGTGGAATTTCCTCAAGTGATTTACCLACAATGGACTTTG
A8 TATTAAAGATCTATCTAGAGGGTGGAATTTCCTCAAGTGATTTACCLACAATEGACTTTG
A9 TATTAAAGATCGCACGAAAGGGTGGAATTTCCTCAAGTGATTTACCLACAATGGACTTTG
Al0 TATTAAAGATCTAACTCTTGGGTGGAATTTCCTCAAGTGATTTACCLACAATGACTTTG

Figure S2. Sequence analysis of the isolated promoters. The boxes indicate the —10 and —35 regions
of promoters. The WT promoter is Pncgii41s.
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Figure S3. Development of an all-in-one plasmid for CRISPR-dCpf1-mediated gene repression in C.
glutamicum. (A) Schematic diagram of the tool plasmid for rfp repression. (B) Fluorescence intensities
of RFP controlled by the CRISPR-dCpfl system with rfp-targeting crRNA. The strain expressing
dCpfl but no crRNA was used as the control. IPTG (1 mM) was used for inducing dCpfl expression.
Cell fluorescence intensity was normalized to cell density. All data represent mean values from three
biological replicates including standard deviations.
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Figure S4. Effects of Pncgiia18-a10 promoter-regulated lysE overexpression and/or multiple genes (gltA,
pgi, hom, and pck) repression on cell densities. SCgL30 strains expressing LysE and/or dCpfl with a
crRNA array were cultivated in fermentation medium for 36 h. SCgL30 strains containing the empty
vector pEC-XK99E and/or the plasmid pXM-Pncgii418-con without the crRNA array were used as
controls. All data represent mean values from three biological replicates including standard deviations.



Table S1 Bacterial strains and plasmids used in this study

Strain or plasmid  Relevant characteristic? Source
Strain
E. coli
) TransGen
Transl-T1 Host for cloning Biotech
Trans DB 3.1 Host for cloning of plasmid harboring ccdB gene Ei?jgfn
C. glutamicum
ATCC 13032 Wild-type strain ATCC
ATCC 13032::rfp ATCC _13032 derivative with chromosomal insertion of a rfp  (Liu et al.,
expression cassette 2017)
SCgL30 ATCC 13032 derivative with LysC ! Lab stock
ATCC 13032 AmtrA  ATCC 13032 derivative with mtrA deleted This study
SGcon ATCC 13032 derivative harboring plasmid pXM-con-gfp This study
SGabgT ATCC 13032 derivative harboring plasmid pXM-PapgT-gfp This study
SGcsbD ATCC 13032 derivative harboring plasmid pXM-Pcshp-gfp This study
SGhetP ATCC 13032 derivative harboring plasmid pXM-Pyete-gfp This study
SG1418 ATCC 13032 derivative harboring plasmid pXM-Pncgi1a18-gfp  This study
SG1756 ATCC 13032 derivative harboring plasmid pXM-Pncgii7s6-gfp  This study
SG1838 ATCC 13032 derivative harboring plasmid pXM-Pncgie3s-gfp  This study
SG2841 ATCC 13032 derivative harboring plasmid pXM-Pncgizsa1-gfp  This study
SGproP ATCC 13032 derivative harboring plasmid pXM-Pprop-gfp This study
SGtac ATCC 13032 derivative harboring plasmid pXM-Piac-gfp This study
SGtuf ATCC 13032 derivative harboring plasmid pXM-Pws-gfp This study
SG203 ,gAf'FI)'CC 13032 derivative harboring plasmid pXM-Pncgi1418-203- This study
SG145 ,gAf'FI)'CC 13032 derivative harboring plasmid pXM-Pncgi1418-145- This study
SG94 ,gAf'FI)'CC 13032 derivative harboring plasmid pXM-Pncgi1418-94- This study
SMcon ATCC 13032 AmtrA derivative harboring plasmid pXM-con- hi
ofp This study
SM1418 ATCC 13032 AmtrA derivative harboring plasmid pXM- .
This study
Pncgii418-gfp
SRcon ATCC 13032::rfp derivative harboring plasmid pXM-07 This study
SRRFP ATCC 13032::rfp derivative harboring plasmid pXM-dCpf1- .
REP This study
SLDEconl SCgL30 derivative harboring plasmids pXM-Pncgii418-cON This stud
and pEC-XK99E y
SLD1418 SCgL 30 derivative harboring plasmids pXM-Pncgi1418-dCpf1- This stud
4crRNA and pEC-XK99E y
SLE1418 SCgL 30 derivative harboring plasmids pEC-Pncgi1418-lysE and .
This study
pXM'PNCgI14!18'C_0n _ _
SLDE1418 SCgL30 derivative harboring plasmids pXM-Pncgi1418-dCpf1- This study

4crRNA and pEC-Pncgiis1s-lysE



SLDEcon2
SLDA10
SLEA10
SLDEA10

Plasmid
pPXMJ19

PEC-XK99E

pXM-gfp
pEC-02
pXM-07
pCas9

PgRNA2

pXM-con-gfp
PXM-Papgr-gfp
pPXM-Pcshp-gfp
PXM-Ppetp-gfp
pPXM-Pncgii418-gfp
PXM-Pncgii7s6-gfp
PXM-Pncgiigzs-gfp
PXM-Pncgi2ga1-gfp
PXM-Pprop-gfp
pXM-Pus-gfp
PXM-Ptac-gfp

PXM-Pncgi1418-203-
ofp
PXM-Pncgi1418-145-
ofp
PXM-Pncgi1418-04-gfp

PEC-Pncgi1a18-lysE

PEC-Pncgi1418-a10-
lysE

Supplementary Material

SCgL30 derivative harboring plasmids pXM-Pncgi1418-a10-CON
and pEC-XK99E

SCgL30 derivative harboring plasmids pXM-Pncgi1418-a10-
dCpfl-4crRNA and pEC-XK99E

SCgL30 derivative harboring plasmids pEC-Pncgi141s-a10-1ySE
and pXM-A10-con

SCgL30 derivative harboring plasmids pXM-Pncgi1418-a10-
dCpf1-4crRNA and pEC-Pncgiia1s-a10-1ySE

Expression vector of E. coli and C. glutamicum, IPTG-
inducible promoter Ptac, CmR

Expression vector of E. coli and C. glutamicum, IPTG-
inducible promoter P, KmR

pXMJ19 derivative carrying gfp gene

pEC-XKO99E derivative, carrying the crRNA cassette with
ccdB gene

pXMJ19 derivative, carrying dCpfl (E1006A, D917A)
encoding gene

pXMJ19 derivative, carrying cas9 gene, driven by IPTG-
inducible promoter Ptac

pEC-XK99E derivative carrying gRNA targeting IdhA, driven
by constitutive promoter P11r

pXM-gfp derivative with deletion of Piac

pXM-gfp derivative, Ptac replaced with Papgr

pXM-gfp derivative, Piac replaced with Peshp

pXM-gfp derivative, Piac replaced with Ppet

pXM-gfp derivative, Piac replaced with Pncgii41s

pXM-gfp derivative, Pic replaced with Pncgiizss

pXM-gfp derivative, Ptac replaced with Pncgiisss

pXM-gfp derivative, Ptac replaced with Pncgizgat

pXM-gfp derivative, Piac replaced with Pprop

pXM-gfp derivative, Pt replaced with Prus

pXM-gfp derivative, the original RBS replaced with the RBS
of Pncgiia18

PXM-Pncgi1a18-gfp derivative, Pncgiiais replaced with Pncgiiais-
203

PXM-Pncgi1a18-gfp derivative, Pncgiiais replaced with Pncgiiais-
145

pPXM-Pncgi1a18-gfp derivative, Pncgiia1s replaced with Pncgiiais-
94

pEC-XK99E derivative, carrying lysE gene, Py replaced with
Pncglis1s

PEC-Pncgi1a18-1ysE derivative, Pncgiia1s replaced with Pncgiiazs-
Al0

This study
This study
This study

This study

(Jakoby et
al., 1999)
(Kirchner
and Tauch,
2003)

(Sun et al.,
2019)
(Li et
2020)
(Li et
2020)
(Liu et
2017)
(Liu et
2017)
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



pXM-dCpfl

pXM-dCpfl-RFP
pXM-dCpfl-
4crRNA
PXM-Pncgiia18-con
pPXM-Pncgii418-
dCpfl-4crRNA
pXM-Pncgi1418-A10-
con
pXM-Pncgi1418-A10-
dCpfl-4crRNA
PgRNA-AmtrA

pXM-07 derivative, carrying the crRNA cassette with ccdB
gene

pXM-dCpfl derivative, carrying the rfp crRNA

pXM-dCpfl derivative, carrying the crRNA array targeting
gltA, pgi, hom, and pck genes

pXM-07 derivative, Pic replaced with Pncgiis1s

pXM-dCpfl-4crRNA derivative, Piac replaced with Pncgiiais

PXM-Pncgiiais-con  derivative, Pncgiais  replaced  with
Pncgli418-A10
PXM-Pncgia18-dCpfl  derivative, Pncgiiazs replaced with

Pncgli418-A10
pgRNAZ2 derivative, for knock-out of mtrA

This study
This study
This study
This study
This study

This study

This study
This study

aKmR and CmR represent resistance to kanamycin and chloramphenicol, respectively.



Table S2 Primers used in this study
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Primer Sequence (5°-3”) Relevance
pGFP-F ATGAGTAAAGGAGAAGAACTTTTCAC pXM-con-gfp
pGFP-R CCCGTCTCACTGGTGAAAAG construction
abgT-F TTCACCAGTGAGACGGGCGTGTCCAAGGTAGAGCA  pXM-Pangt -gfp
GTTG construction
abgT-R TCTTCTCCTTTACTCATTTCTCAGACCTTTGCAGTCA
TG
cshD-F TTCACCAGTGAGACGGGATCGTATTCGGAGCATTTG pXM-Pcshp -gfp
AGC construction
cshD-R TCTTCTCCTTTACTCATGTGGTGCTCATCTCCTACTT
CTAG
betP-F TTCACCAGTGAGACGGGAGCGGTTGAAAGCGGTGT  pXM-Pretr -gfp
GC construction
betP-R TCTTCTCCTTTACTCATTATCGGTTTCGGATTTGGGT
CAG
1418-F TTCACCAGTGAGACGGGTAAAACTCGCGATGAAGT  pXM-Pncgiias-
AG afp
1418-R TCTTCTCCTTTACTCATCATTGGCCTTTCTCGAATTG  construction
GG
1756-F TTCACCAGTGAGACGGGAGGGTTGCTAACGGTAAA  pXM-Pncgii7se-
GAATG afp
1756-R TCTTCTCCTTTACTCATCGGGATTCCTTTCTGTTTTG  construction
C
1838-F TTCACCAGTGAGACGGGCGTCTGCGCAAAGAACTC  pXM-Pncgiisss-
AAC afp
1838-R TCTTCTCCTTTACTCATCAGCTGGCCTTTCCATCGAC construction
2841-F TTCACCAGTGAGACGGGATTGGTGTTTGCGGGTTAG pXM-Pncgiogar-
TTC gfp
2841-R TCTTCTCCTTTACTCATGTGGTTCTCCTTTTCTTTCG construction
GTG
proP-F TTCACCAGTGAGACGGGGCACCGAAAACAGTAACT  pXM-Pyrop -gfp
TTCC construction
proP-R TCTTCTCCTTTACTCATGAGTAAAACCTCTCGTCAT
ATCTTATGAG
tuf-F CACCAGTGAGACGGGAGATCGTTTAGATCCGAAGG pXM-
AAAA Ptuf+1418rBs -gfp
tuf-R CTCGAATTGGGTATCAACGGACTTCGTGGTGGCTAC construction
GA
pGFP-tuf-F GTTGATACCCAATTCGAGAAAGG
tac-F CGAGAAAGGCCAATGATGAGTAAAGGAGAAGAAC  pXM-
TTTTCACTG Ptac+1418rBs -gfp
tac-R AATTGGGTATCAACAAGCTTAATTAATTCTGTTTCC construction

TGTGTG



1418-203-F

1418-145-F

1418-94-F

pEC-F
pEC-R
lysE-F
lysE-R

1418-E-F
1418-E-R
Al0-E-F
Al0-E-R
pXM-07-F1
pXM-07-R1
pXM-07-F2
pXM-07-R2
pXM-07-F3
pXM-07-R3
ccdB-F
ccdB-R
RFP-F
RFP-R
array-F1
array-R1
array-F2
array-R2
array-F3
array-R3
array-F4

array-R4
pXM-D-F1

GACACCTGTGAGTTTCAAACTCC

TTTGTTTATGCAGGTGGCG

GTTTCTATGTATTAAAGATCACACCG

TTTCACACAGGAAACAGACCATG
AACGTAAATGCATGCCGCTTC
ATGGTGATCATGGAAATCTTCATTAC
GTCTGTTTCCTGTGTGAAACTAACCCATCAACATCA
GTTTGATG
AGCGGCATGCATTTACGTTTAAAACTCGCGATGAA
GTAG
AGATTTCCATGATCACCATCATTGGCCTTTCTCGAA
TTGGG
TAACTCTTGGGTGGAATTTCCTCAAGTGATTTAC
GATCTTTAATACATAGAAACAGATCTGTTACC
GAATATAAGGTCTCAGACACCAGAAGACAAGAATT
TCTACTGTTGTAGATCCAGGCATCAAATAAAACG
ACCGAAGATAGCTCATGTTATATCCCGCCGTTA
CATGAGCTATCTTCGGTATCGTCGTATCCCA
CATGAAGATGGTACGCGACTGGGCGTGGA
TCGCGTACCATCTTCATGGGAGAAAATAATAC
TGAATTACACTGTACCTGTTGCG
GTACAGTGTAATTCAGAATTTCTACTGTTGTAGATT
TGTCTTCTGGTGTCTGAGACCACGCGTGGATCC
TGAGACCTTATATTCCCCAGAACATCAG
AGATAAAGTTCGTATGGAAGGTTCCGTT
ATTCAACGGAACCTTCCATACGAACTTT

AGATAAAGGGATATCGTGGCTACTGATGAATTTCT
ACT
CAACAGTAGAAATTCATCAGTAGCCACGATATCCC
TTT

GTTGTAGATGCAAGACCTGACCGATCATTACTGAAT

TTC

AGTAGAAATTCAGTAATGATCGGTCAGGTCTTGCAT

CTA

TACTGTTGTAGATACCCCGGCAAGGGTCCCGGCTCA

GAATTTCT
CAGTAGAAATTCTGAGCCGGGACCCTTGCCGGGGT
ATCTACAAC
ACTGTTGTAGATTGTTCGTTGATGGATCCCAGGCT
ATTCAGCCTGGGATCCATCAACGAACAATCTACAA
GTGTCAATTTATCAAGAATTTGTTAATAAA

PXM-Pncglia1s-
206bp-0fp
construction
PXM-Pncglis1s-
1480p-0fp
construction
pPXM-Pncgiia1s-
o7pp-gfp
construction
PEC-Pncgii418-
lysE
construction

PEC-Pa10-lysE
construction
pXM-dCpfl
construction

pXM-dCpfl-
RFP
construction
pXM-dCpfl-
4crRNA
construction




pXM-D-R1
pXM-D-F2
pXM-D-R2
1418-D-F

1418-D-R
Al10-D-F1
Al10-D-R1
Al10-D-F2
Al10-D-R2
gRNA-mtrA
pgRNA-1
PgRNA-2
PgRNA-3
mtrA-del-up-F

mtrA-del-up-R
mtrA-del-down-F

mtrA-del-down-R
P-Library-F1
P-Library-R1

P-Library-F2
P-Library-R2

Supplementary Material

AACCGTATTACCGCCTTTGAG PXM-Pncglis18-
CAAAGGCGGTAATACGGTTATC con and pXM-
CCCGTCTCACTGGTGAAAAG Pncgii418-dCpfl

CTTTTCACCAGTGAGACGGGTAAAACTCGCGATGA  construction
AGTAG

TTCTTGATAAATTGACACCATTGGCCTTTCTCGAAT

TGGG

TAACTCTTGGGTGGAATTTCCTCAAGTGATTTAC pXM-Paio-con
AACCGTATTACCGCCTTTGAG and pXM-Pa1o-
CAAAGGCGGTAATACGGTTATC dCpfl
AAATTCCACCCAAGAGTTAGATCTTTAATACATAGA construction
AACAGATCTGTTACC
GTGGTGCTCGGTTTGGAATCGTTTTAGAGCTAGAAA pgRNA-AmtrA
TAGCAAG construction
CGCTTCCTTTAGCAGCCCTTG

GTAGAAAGCCAGTCCGCAGAAACG
GATTCCAAACCGAGCACCACTGAATTACACTGTAC

CTGTTGCGTC

GGGCTGCTAAAGGAAGCGACCCATCATTTGTCATG

TCCAAC

GTCGGTGACAGCTACGGTGT
ACCGTAGCTGTCACCGACACACTCGACTGGTCAAC

GTTC

TGCGGACTGGCTTTCTACCGTGTGAGACATCCGATG

TG

NNNNNNNNNNNNNNNNNNNCACAATGGACTTTGTT  promoter
GATACCC library
TTCCACCACTCGGTGTGATC construction
NNNNNNNNNNGTGGAATTTCCTCAAGTGATTTACC
GATCTTTAATACATAGAAACAGATCTGTTACCC
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Table S3 crRNAs and gene expression elements used in this study

Gene element

Sequence (5°-3°)

crRNA
rfp

crRNA array
targeting four
genes

Promoter

Ptac

Ptrc

Pur

PabgT

Pcsz

PbetP

Pncglia1s

GAATTTCTACTGTTGTAGATaaagttcgtatggaaggttccgtGAATTTCTACTGTTG
TAGAT
GAATTTCTACTGTTGTAGATaaagggatatcgtggctactgatGAATTTCTACTGTTG
TAGAT(gcaagacctgaccgatcattactGAATTTCTACTGTTGTAGATaccccggcaagggt
cccggctcaGAATTTCTACTGTTGTAGATUgttcgttgatggatcccaggctGAATTTCTA
CTGTTGTAGAT

TGACAATTAATCATCGGCTCGTATAATGTGTGGAATTGTGAGCGGATA
ACAATTTCACACAGGAAACAGAATTAATTAAGCTTAAGAAGGAGATA
TACAT
TTGACAATTAATCATCGGCTCGTATAATGTGTGGAATTGTGAGCGGAT
AACAATTTC
TTTTCTCCACATAAGCTGGCAATGTTGCGACGCAACAGGTACAGTGTA
ATTCA
CGTGTCCAAGGTAGAGCAGTTGAAGGATTTGATGGCTGTGAAGGATGT
GGAGCTGAGCGCTGAGCAGCTTGCACGTTTGGATAAGGTTTCGGAGCC
TTTCGCTTAAGCTCTCCTCAAAAGTAAGTGATGCAAGTCATAACATTT
GCATTACGGTTGCCTTATTTACCGATATTTATTCGGTGAGTTACTTAGT
CTGGCTGGCATCGCCGGAAAACCGGACCGAGGTTTTCCGCATGACTGC
AAAGGTCTGAGAA
ATCGTATTCGGAGCATTTGAGCCCCGAACCGGCGCCTGTGGATCTGTA
TTTGACGTGGTTCGAGACCCCGCGGTGTTGCACAAAGTGGAA
GTCAGTGGAGGAATCCTCGAGCCTGAATGTGCTGCCTTGATGACCGAA
TTTTTCGAACTTCACAGGTAACGGATTTATATCAATTTCAGGGCGTGGC
GAGCTTTTAGTGATTCACGCTCCTACGGTGGGTATCACAAATACCTCA
ACTAGAAGTAGGAGATGAGCACCAC
AGCGGTTGAAAGCGGTGTGCGCAGACCTCGCGAAAATCCATGGCGTG
AGCAAAAATGAACTCTACGATGCGGTTATTTCTGCCAGGGAAAATTAA
TCGTTATGTCATTGTGATGCTCCCGTGAACATAAACGGGACTTACTGG
CTTTACTTAAGTAACAGCTATGTAAAAGACCAGGTCAGGTTCGGGTCG
GTTTAGGTACGAAACCCATTTTTCGGTTTGCTTTCCAGGTTTCCCCAAG
TAAAGGTGAGTTTTATGACTACATCTGACCCAAATCCGAAACCGATA
TAAAACTCGCGATGAAGTAGAAAAACAACGCAACACTTAAGACACCT
GTGAGTTTCAAACTCCCCATTATCGCCTTAGTCAGGCGGTAGTGGGGA
GTTTTTGTTTATGCAGGTGGCGCGATTCTTAGATTTCATAAGGGTAACA
GATCTGTTTCTATGTATTAAAGATCACACCGAGTGGTGGAATTTCCTCA
AGTGATTTACCCACAATGGACTTTGTTGATACCCAATTCGAGAAAGGC
CAATG

11
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Pncgli7s6

Pncglis3s

Pncgl2sa1

PproP

Ptuf

Ptac

Pncgl1418-203

AGGGTTGCTAACGGTAAAGAATGAGAGTTTCGCCACTCTAAAATCGCG
GTGAGCAGGGCGGTTGCGATGACTAAAACCACGAAAGCAAGAAGGAA
AACTGAATACATTTCCGGAAGGGGGATATTGTTTGACGTATTGATTTC
GTTAGCGACATTCACCTGTGGTTTACTCCCCTGCTTTTCGACAATGTAG
TGGTCATACGTTTCGATCATTTGTAACATTCTTATTACAAGACTGGAAA
TAAAGGTGAGTCAATCATACAGTCAGATGTGGTCATCGGCAAAACAG
AAAGGAATCCCG
CGTCTGCGCAAAGAACTCAACACCATCGTGTCTATCACCTCTGGACGC
ACCGGCCGCCCACACGGCGCAATCCACACCGAAGCACGTAAACACTG
CGGTGGCCCACCAACGGCACTTTGTAGCGCCGAACAACTCCGGGCACG
CATTGACTACCTGCGAAAGTGGTAACACATAACATTTTTGTTGCAATA
TCCATACCCTCAACATCTGCTCAAGGTGTTGAGGGTATCCTTGTCTGGG
CATAAAAATACATAGCTTTGTGCAGCATTTATTGAACCACGTCGATGG
AAAGGCCAGCTG
ATTGGTGTTTGCGGGTTAGTTCGGGCCATTCGAAAGGGAGAAACCAAG
GGCAGCCAGACAGACGTGCCAAGAATCTGGATTTCCGCCAGGTTTTGG
CACGCCCGTCTGGTTTAGGCAATGAGATACCGAACACACGTGCCAAAA
GTTCGGCTTTTTCGCCGATCTTGTCACGCCTGCCTGGTTTGTCTTGTAA
AGAGTGATTTCATGGCCGAGACTCCTAAAAGTTTGACCTCACAGGATT
GCTTCTAAGGGCCTCTCCAATCTCCACTGAGGTACTTAATCCTTCCGGG
GAATTCGGGCGCTTAAATCGAGAAATTAGGCCATCACCTTTTAATAAC
AATACAATGAATAATTGGAATAGGTCGACACCTTTGGAGCGGAGCCG
GTTAAAATTGGCAGCATTCACCGAAAGAAAAGGAGAACCAC
GCACCGAAAACAGTAACTTTCCCAAGAAAAATATAAGAAAACTTCCC
CACACAGGCCGTGAAGAGCCTGAATTTATTGATTTTTCAGACAGATCT
GGAAATGTGACCAATTTGTAACCCACCCCCGCTCACCTGCATGAGTGT
GGGGTCTTTTTGCATTCTTCCAGCTCCCAGACTTGAAAACGATCTGACT
TTTCACCCCGAACCTTACTAAGGTCGATTCATGTTGAAAAGAGAGGTG
GTGTTTTCACTTCCCTTTTATAGGCAAAGCTTTAAGGAGTCTTACAGGA
AGAAGTTAACACCGCCCAGGGGTGCGTTGGATGATGATCATCTACAAA
CAAACATTCCGTTATGCACTCATAAGATATGACGAGAGGTTTTACTC
AGATCGTTTAGATCCGAAGGAAAACGTCGAAAAGCAATTTGCTTTTCG
ACGCCCCACCCCGCGCGTTTTAGCGTGTCAGTAGGCGCGTAGGGTAAG
TGGGGTAGCGGCTTGTTAGATATCTTGAAATCGGCTTTCAACAGCATT
GATTTCGATGTATTTAGCTGGCCGTTACCCTGCGAATGTCCACAGGGT
AGCTGGTAGTTTGAAAATCAACGCCGTTGCCCTTAGGATTCAGTAACT
GGCACATTTTGTAATGCGCTAGATCTGTGTGCTCAGTCTTCCAGGCTGC
TTATCACAGTGAAAGCAAAACCAATTCGTGGCTGCGAAAGTCGTAGCC
ACCACGAAGTCCGTTGATACCCAATTCGAGAAAGGCCAATG
TGACAATTAATCATCGGCTCGTATAATGTGTGGAATTGTGAGCGGATA
ACAATTTCACACAGGAAACAGAATTAATTAAGCTTGTTGATACCCAAT
TCGAGAAAGGCCAATG
GACACCTGTGAGTTTCAAACTCCCCATTATCGCCTTAGTCAGGCGGTA
GTGGGGAGTTTTTGTTTATGCAGGTGGCGCGATTCTTAGATTTCATAAG
GGTAACAGATCTGTTTCTATGTATTAAAGATCACACCGAGTGGTGGAA
TTTCCTCAAGTGATTTACCCACAATGGACTTTGTTGATACCCAATTCGA
GAAAGGCCAATG
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TTTGTTTATGCAGGTGGCGCGATTCTTAGATTTCATAAGGGTAACAGA
TCTGTTTCTATGTATTAAAGATCACACCGAGTGGTGGAATTTCCTCAAG
TGATTTACCCACAATGGACTTTGTTGATACCCAATTCGAGAAAGGCCA
ATG
GTTTCTATGTATTAAAGATCACACCGAGTGGTGGAATTTCCTCAAGTG
Pncgl1418-94 ATTTACCCACAATGGACTTTGTTGATACCCAATTCGAGAAAGGCCAAT
G
TAAAACTCGCGATGAAGTAGAAAAACAACGCAACACTTAAGACACCT
GTGAGTTTCAAACTCCCCATTATCGCCTTAGTCAGGCGGTAGTGGGGA
GTTTTTGTTTATGCAGGTGGCGCGATTCTTAGATTTCATAAGGGTAACA
GATCTGTTTCTATGTATTAAAGATCTAACTCTTGGGTGGAATTTCCTCA
AGTGATTTACCCACAATGGACTTTGTTGATACCCAATTCGAGAAAGGC
CAATG

Pncgl1418-145

Pncgl1418-a10

4Direct repeat and spacer sequences of crRNAs are indicated as capital and lowercase letters, respectively.
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