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Supplementary Tables 
Table S1. Bacterial strains used in this study. 

Strains Description Reference 
E. coil - Lab stock 

P. fulva ZJU1 wild type Lab stock 
ZJU1- pCasPA ZJU1 harboring pCasPA This study 

ZJU1- pACRISPR ZJU1 harboring pACRISPR This study 

ZJU1ΔilvB 
ZJU1 ilvB gene deleted with 1000 + 1000 

bp homologous repair arms 
This study 

ZJU1Δgene0486 ZJU1 gene0486 gene deleted This study 
ZJU1Δgene4464 ZJU1 gene4464 gene deleted This study 

ZJU1ΔthiC ZJU1 thiC gene deleted This study 
ZJU1ΔgabP ZJU1 gabP gene deleted This study 
ZJU1ΔoqxB ZJU1 oqxB gene deleted This study 
ZJU1:: gfp ZJU1 gfp gene inserted This study 
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Table S2. Primers used in this study. 
Primer Sequence 5’-3’ Description 

CRISPR-F gcgatttacttttcgacctca verify the insertion of sgRNA and repair 
template  CRISPR-R tacgccaagctatttaggtg 

CAS-F cgtatctaaatgccgtcgttg 
specific primers of pCasPA 

CAS-R ctgaataagctaccgttggac 
ilvB-sgRNA-F agcaaacgcatatttggcgtcgg 

sgRNA sequence for deletion of ilvB 
ilvB- sgRNA -R ccgacgccaaatatgcgtttgct 

gene0486-sgRNA-F agccgatatccagaacaaaccgg sgRNA sequence for deletion of 
gene0486 gene0486-sgRNA-R ccggtttgttctggatatcggct 

Gene4464-sgRNA-F tctcggccttgccaccggtgcgg sgRNA sequence for deletion of 
gene4464 Gene4464-sgRNA-R ccgcaccggtggcaaggccgaga 

gabP-sgRNA-F gtaaacgggccatcgctgaaggg 
sgRNA sequence for deletion of gabP 

gabP-sgRNA-R cccttcagcgatggcccgtttac 
thiC-sgRNA-F aagttgcggccgatgatcatcgg 

sgRNA sequence for deletion of thiC 
thiC-sgRNA-R ccgatgatcatcggccgcaactt 
oqxB-sgRNA-F gctccagctctcgtattgagcgg 

sgRNA sequence for deletion of oqxB 
oqxB-sgRNA-R ccgctcaatacgagagctggagc 
gfp-sgRNA-F ccatacgaccacggtgaacgagg 

sgRNA sequence for insertion of gfp 
gfp-sgRNA-R cctcgttcaccgtggtcgtatgg 

ilvB-up-F tgtccatacccatggtctagaCAGGCCAAGGGTACGGTTG amplification for 1kb upstream repair 
template ilvB-up-R tgtggcaatgATGGCGACTTCCTGATGAACC 

ilvB-down-F aagtcgccatCATTGCCACACAGAGTTCCAGTC amplification for 1kb downstream repair 
template ilvB-down-R cactatagaatactcaagcttTATCACTCGATCGGCCACGA 
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ilvB-up-F-250 tgtccatacccatggtctagaGGTTCCAACTCTTCGTTGCTGT amplification for 250bp upstream repair 
template ilvB-up-R-250 tgtggcaatgATGGCGACTTCCTGATGAACC 

ilvB-down-F-250 aagtcgccatCATTGCCACACAGAGTTCCAGTC amplification for 250bp downstream 
repair template ilvB-down-R-250 cactatagaatactcaagcttCCGGTCGGCAAAGTCTACC 

ilvB-up-F-500 tgtccatacccatggtctagaGCTCCTTCCAAACGGGCTT amplification for 500bp upstream repair 
template ilvB-up-R-500 tgtggcaatgATGGCGACTTCCTGATGAACC 

ilvB-down-F-500 aagtcgccatCATTGCCACACAGAGTTCCAGTC amplification for 500bp downstream 
repair template ilvB-down-R-500 cactatagaatactcaagcttCACCCACATGCGTGGCCA 

gene0486-up-F tgtccatacccatggtctagaCGCCCTGGCGCTGGGCCT amplification for upstream repair 
template gene0486-up-R catgcgcccgaGAAAATTGATATCTGTTAGCTAGCTAACTAGT 

gene0486-down-F tcaattttcTCGGGCGCATGCTGCACG amplification for downstream repair 
template gene0486-down-R cactatagaatactcaagcttCGGTGCACAAGGGCAGCC 

Gene4464-up-F tgtccatacccatggtctagaGCATGCGCCGGATGGATG amplification for upstream repair 
template Gene4464-up-R tttgtttcagggctgaccgaGATGAGCTCCTTGGGAAGAAGTAA 

Gene4464-down-F TCGGTCAGCCCTGAAACAAA amplification for downstream repair 
template Gene4464-down-R cactatagaatactcaagcttTGCAGACTGATTCCACGGCC 

gabP-up-F tgtccatacccatggtctagaATTCGCTATTTCAGGAATGCTTC amplification for upstream repair 
template gabP-up-R gtggctatgcaggtttagctTAGAAAATCAGCATCCGCCATA 

gabP-down-F AGCTAAACCTGCATAGCCACAAA amplification for downstream repair 
template gabP-down-R cactatagaatactcaagcttAAGTAGCAGGACTCCAAGCTCACC 

thiC-up-F tgtccatacccatggtctagaGGAACCTGTCCACGATCTTTATG amplification for upstream repair 
template thiC-up-R cgacaCCTCTACACCCACTTCGACGA 

thiC-down-F aagtgggtgtagaggTGTCGCCACGGTCCTCGA amplification for downstream repair 
template thiC-down-R cactatagaatactcaagcttGGCGGCCAGGTCGGCATT 
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oqxB-up-F tgtccatacccatggtctagaGTAAAGCCGAGGAAGCCGG amplification for upstream repair 
template oqxB-up-R ctgatcctctaCAGGCTCGTCTGCAGGAGG 

oqxB-down-F acgagcctgTAGAGGATCAGCGCGATGCC amplification for downstream repair 
template oqxB-down-R cactatagaatactcaagcttACAACAGCTTCCAGCTGTCGA 

gfp-up-F tgtccatacccatggtctagaGGTGTGACGAGAGGACACTTGG amplification for upstream repair 
template gfp-up-R catggTCACCGTGGTCGTATGGAGTT 

gfp-F 
atacgaccacggtgaCCATGGCGGCCGCTGTCATGGGCCCTTGACAATTAATCA
TCCGGCTCGTATAATGTGTGGAATTGTGAGCGGATAACAATTTCACACA

AAAAGAGGAGAAAACTAGATGAGTAAAGGAG amplification for gfp gene 

gfp-R gtcagcctcgtATACTCAAGCTTCTGAATGGCGG 
gfp-down-F cttgagtatACGAGGCTGACCTGAATGTCG amplification for downstream repair 

template gfp-down-R gggagtatgaaaagtaagcttTAACTGAGGAGTTAGGCTACGGG 
The underline indicates the restriction sites. 

 

 



5 
 

Table S3. Plasmids used in this study. 
Plasmids Description Reference 

pCasPA Tetr, for expression of Cas9 protein and 
λ-Red recombination system [1] 

pACRISPR Carr, for expression of sgRNA and 
assembling homologous repair arms [1] 

pTRKH3-ermGFP for amplification gfp [2] 

pACRISPR-ilvB-1000 bp 
pACRISPR derivative for ilvB deletion 
with 1000 + 1000 homologous repair 

arms 
This study 

pACRISPR-ilvB-250 bp pACRISPR derivative for ilvB deletion 
with 250 + 250 homologous repair arms This study 

pACRISPR-ilvB-500 bp pACRISPR derivative for ilvB deletion 
with 500 + 500 homologous repair arms This study 

pACRISPR-gene0486 pACRISPR derivative for gene0486 
deletion This study 

pACRISPR-gene4464 pACRISPR derivative for gene4464 
deletion This study 

pACRISPR-gabP pACRISPR derivative for gabP deletion This study 
pACRISPR-thiC pACRISPR derivative for thiC deletion This study 
pACRISPR-oqxB pACRISPR derivative for oqxB deletion This study 
pACRISPR-gfp pACRISPR derivative for gfp insertion This study 

Tetr, tetracycline resistant; Carr, carbenicillin resistant;  
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