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Supplementary Material 

Figure S1. General map of all-in-one editing CRISPR-Cas construct for one-step genome 
editing of Streptomyces using AsCas12j-2 

Figure S2. Schematics of target sequences and homology arms for Streptomyces albus & 
Streptomyces sp. NRRLS-244.  

Figure S3. Representative trace of edited genome sequence (insertion of kasO*p-Grey) for 
cluster 5 (ctg1_566-Red) in Streptomyces sp. A34053. 

Figure S4. Representative trace of edited genome sequence (insertion of P8-Grey) for cluster 
52 (ctg2_2844-Red) in Streptomyces sp. A34053 & (insertion of kasO*p -Grey) for cluster 52 
(ctg2_2843-Red) in Streptomyces sp. A34053. 

Figure S5. Representative trace of edited genome sequence (insertion of kasO*p-Grey) for 
cluster 74 (ctg4_545-Red) in Streptomyces sp. A34053.  

Figure S6. MS1 Spectra of retention time 3.41 min (Figure 2).  

Figure S7. MS1 Spectra of retention time 7.96 min (Figure 2).  

Table S1. Exconjugant outputs with the all-in-one pCRISPomyces-2 plasmids encoding for 
different Cas proteins. 

 
 

 

 

  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S1. General map of all-in-one editing CRISPR-Cas construct for one-step genome 
editing of Streptomyces using AsCas12j-2. Rep: Replicon, ApmR: aparamycin resistance 
cassette, ori: origin of replication, oriT: origin of transfer, LacZ: LacZ operon for screening, 
kasO*p adapters for additional of homology flanks, crRNA: CRISPR-RNA, BbsI sites for 
golden gate assembly of protospacer. 
 



 

Figure S2. Schematics of target sequences and homology arms for Table 1.  

(A) Schematics illustrating the protospacers (depicted as grey arrows) and homology arms (highlighted 
in yellow) for various Cas proteins in Streptomyces albus (Table 1), aimed at integrating kasO* promoter 
(kasO*p)  before indigoidine synthase. The intergenic region spanning between the two genes measures 
280 bps. The design of the homology arms within the editing templates is to minimize any disturbance 
to the native genome structure.  

(B) Schematics of the Cas12 protospacer and corresponding homology arms intended for the gene 
editing in Streptomyces sp. NRRLS-244 (Table 1). The position of the target sequence for the specified 
Cas12 proteins are annotated (grey arrow). The homology arms within the editing templates (depicted 
in solid yellow) are also annotated. 

  



 
Figure S3. (A) Schematics for CRISPR-Cas mediated editing. (B) Schematics of homology 
arms for insertion. (C) Representative trace of edited genome sequence (insertion of kasO*p-
Grey) for cluster 5 (ctg1_566-Red) in Streptomyces sp. A34053.  

  



 

 

 

Figure S4. (A) Schematics of homology arms for insertion. (B) Representative trace of edited 
genome sequence (insertion of P8-Grey) for cluster 52 (ctg2_2844-Red) in Streptomyces sp. 
A34053. (C) (insertion of kasO*p -Grey) for cluster 52 (ctg2_2843-Red) in Streptomyces sp. 
A34053. 

 

 

Figure S5. Representative trace of edited genome sequence (insertion of kasO*p-Grey) for 
cluster 74 (ctg4_545-Red) in Streptomyces sp. A34053.  



 

 

Figure S6. MS1 Spectra of retention time 3.41 min from Streptomyces sp. A34053-Cluster 5 
edited mutant’s LC-MS indicating m/z 326.20 as base peak (Figure 2). 



 

Figure S7. MS1 Spectra of retention time 7.96 min from Streptomyces sp. A34053-Cluster 74 
edited mutant’s LC-MS indicating m/z 338.34 as base peak (Figure 2). 

 

 

 

  



Table S1. Exconjugant outputs with the all-in-one pCRISPomyces-2 plasmids encoding for 
different Cas proteins. Transformation was performed with the plasmids containing Cas 
proteins only; no protospacers or homology arms were inserted into these plasmids.  

Plasmid 
(Addgene#) 

Cas protein 
Number of exconjugants observed1 

Strains  
A52522 S. lividans A85673 A82744 A7935 

129553 SaCas9 0 3 4 0 0 
61737 SpCas9 0 3 0 0 0 
129552 Sth1Cas9 0 4 0 0 0 
129554 FnCas12a 6 6 10 0 0 
191655 AsCas12j-2 2 24 8 1 0 

 

1Number of exconjugants observed per 20 µL of spore preparation used in 
each conjugation. A typical spore prep contains ~106–107 spores/mL as determined by serial 
dilution plating. 

2 From rRNA blast results of 16S, A5252 is similar to Streptomyces aldersoniae, 100% (1). 

3 From rRNA blast results of 16S, A8567 is similar to Streptomyces abikoensis, 99.87% (1). 

4  From rRNA blast results of 16S, A8274 is similar to Micromonospora oryzae, 99.77% (1). 

5 (2)   
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