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DETAILED PROTOCOL 

The pCasiART plasmids for transcriptional gene inhibition were assembled using the following protocol: 

1. Oligo Design 

A 20 bp-spacer sequence was selected before 5’-NGG-3’ (5’-NGG-3’ was not included in the 

spacer) of the target gene. A ratio of 40~60% GC is the best. The two oligos were synthesized 

in the following form: 

Oligo I: 5’- GAAANNNNNNNNNNNNNNNNNNNN -3’ 

Oligo II:           3’-NNNNNNNNNNNNNNNNNNNNCAAA -5’ 

 

2. Phosphorylation 

2 μl Oligo I (50 μM) 

2 μl Oligo II (50 μM) 

5 μl T4 DNA Ligase Buffer (10X) (NEB) 

1 μl T4 Polynucleotide Kinase (NEB) 

40 μl Nuclease-free H2O 

50 μl 

Incubated at 37°C for 1 hour. 

3. Annealing 

2.5 μl of 1 M NaCl was added to the phosphorylated oligo pairs, incubated at 95 °C for 

3 min, and slowly cooled down to room temperature using a thermocycler. Next, the 

annealed oligos were diluted 20 times using Nuclease-free H2O. 

 

4. Golden Gate assembly 

xx μl 20 fmol pCasi9ART plasmid 

1 μl diluted annealed oligos (100 fmol) 

0.5 μl T4 DNA Ligase Buffer (10X) (NEB) 

0.5 μl T4 Polynucleotide Kinase (NEB) 

xx μl Nuclease-free H2O 

10 μl 

 

37 °C 2 min 

16 °C 5 min 

50 °C 5 min 

80 °C 15 min 

10 °C infinite 

 

5. Transformation 

10 μl product of Golden Gate assembly was transformed into 100 μl 5-alpha Competent E. coli 

cells (NEB). White colonies were selected via blue/white screening on an LB agar plate 

containing 80 µg X-gal ml-1, 0.3 mM IPTG, and 30 μg kanamycin ml-1. The success of 

constructing the pCasiART-spacer plasmid was verified by PCR or sequencing. 

  

25 cycles 
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Tables 

Table S1 Bacterial strains and plasmids used in this study. 

Strains and plasmids Relevant genotype and description or sequence Reference or source 

Plasmids 

pUC19 ApR, lacZ’, ColE1 ori, MCS [1] 

pART2 KmR, hdnO promoter, pCG100 ori, ColE1 ori, MCS, His8-tag [2] 

pART2-gfp KmR, hdnO promoter, gfp, pCG100 and ColE1 ori, MCS, His8-tag [2] 

pCasiSA KmR, CmR, repF ori, ColE1 ori, cap 1A promoter, rpsL promoter, sgRNA, dead 

Cas9 

[3] 

pEX-K168_gblock Synthesized gBlock with BsaI sites containing hdnO promoter along with the 

sgRNA fragment, KmR, ColE1 ori 

This study 

pART2-Casi9 SalI/AvrII fragment of PCR-amplified dead Cas9 from pCasiSA in Sali/AvrII 

of pART2 

This study 

pART2-Casi9gBlock AvrII/Bsu36I fragment containing hndo promoter and sgRNA from pEX-

K168_gblock in AvrII/Bsu36I of pART2-Casi9  

This study 

pART2-Casi9gBlockori* Substitution in pCG100 ori a7320 to g7320 of pART2-Casi9gBlock This study 

pCasiART BsaI fragment of PCR-amplified lacZ', from pUC19 in BsaI of pART2-

Casi9gBlockori* 

This study 

pCasiART-crtB pCasiART with crtB spacer in BsaI/BsaI This study 

Strains 

E. coli NEB 5-alpha fhuA2Δ(argF-lacZ)U169 phoA glnV44 Φ80 Δ(lacZ)M15 gyrA96 recA1 relA1 

endA1 thi-1 hsdR17 

New England Biolabs 

Arthrobacter agilis DSM 

20550T 

Wild type [4] 

A. agilis pART2-gfp KmR, A. agilis DSM 20550T carrying pART2-gfp This study 

A. agilis pCasiART KmR, A. agilis DSM 20550T carrying pCasiART This study 

A. agilis pCasiART-crtB KmR, A. agilis DSM 20550T carrying pCasiART-crtB This study 

Arthrobacter bussei DSM 

109896T 

Wild type [5] 

A.bussei pART2-gfp KmR, A. bussei DSM 109896T carrying pART2-gfp This study 

A. bussei pCasi KmR, A. bussei DSM 109896T carrying pCasiART This study 

A. bussei pCasi-crtB KmR, A. bussei DSM 109896T carrying pCasiART-crtB This study 
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Table S2 Primers used to construct pCasiART and pCasiART-crtB. 

Name Sequence (5’-3’) Description 

Casi9_F ATTAGTCGACatggataagaaatactcaataggc (SalI) amplification of cas9 from pCasiSA 

Casi9_R TAATCCTAGGttcaccgtcatcaccgaaac (AvrII) amplification of cas9 from pCasiSA 

Q5SDM_a7320g_F gccaagagagGgaccctacgg eliminate BsaI site in pCG100 

Q5SDM_a7320g_R ctcctttctaggtcgggc eliminate BsaI site in pCG100 

LacZ_F GGAAATGAGACCctatgcggcatcagagcagattgta (BsaI) amplification of the lacZ' from pUC19 plasmid 

LacZ_R AAAACTGAGACCtttacactttatgcttccggctc (BsaI) amplification of the lacZ’ from pUC19 plasmid 

crtBspacer_F GAAACGAGTAGCAGCGGATGACCT spacer for gene silencing crtB 

crtBspacer_R AAACAGGTCATCCGCTGCTACTCG spacer for gene silencing crtB 
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Fig. S1 Construction history of pCasiART with pART2 as the backbone. Created with SnapGene® software (Insightful Science; available at 

snapgene.com)
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