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Figure S1. a) Electrophoresis of the PCR product attB1-NpuC-rCP-18N (178 bp). b) 

Electrophoresis of the PCR product NpuN-attB2 (339 bp). c) Electrophoresis of the PCR 

product attB1-NpuC-rCP-NpuN-attB2 (499 bp) (178 bp). d) Electrophoresis of the PCR 

product KUF1-attL1-NpuC (227 bp). e) Electrophoresis of the PCR product NpuN-attL2-

KUF2 (427 bp). f) Electrophoresis of the PCR product KUF1-attL1-NpuC-rCP-18N (266 bp). 

g) Electrophoresis of the PCR product KUF1-attL1-NpuC-rCP-79N (327 bp). h) 

Electrophoresis of the PCR product KUF1-attL1-NpuC-rCP-NpuN-attL2-KUF2 (676 bp). i) 

Electrophoresis of the amplified PCR product KUF1-attL1-NpuC-rCP-NpuN-attL2-KUF2 

(676 bp). 

 



 

 
 

Figure S2. The verification of nucleotide sequences of cloned R-template in pDESTTM17 

vectors. The 12 cloned expression vectors of CP_1 to CP_12 are randomly selected from 

12 colonies. The protein-coding region of R-template is sequenced, and the nucleotide 

sequences encoding rCP are confirmed with the NpuC and NpuN elements. 

 

  



Supplementary Tables 

 

Table S1. Primers used in this study. 

Primer Nucleotide Sequence (5′→3′) 

Primer for split intein 

core template 

 

NpuC_1  5'–GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGATCAAAATAGCCACACGT–3' 

NpuC_2 (NpuC_j_18) 5'–CGTTTCATAGCTTAAACASNNSNNSNNSNNSNNSNNGCA 

ATTAGAAGCTATGAAGCC–3' 

NpuN_1 (NpuN_t) 5'–TGTTTAAGCTATGAAACGGAAATATTGACAG–3' 

NpuN_2 5'–GGGGACCACTTTGTACAAGAAAGCTGGGTCTTAATTCGGCAAATTATCAAC–3' 

Primers for cloning to 

Gateway Destination 

vector R-template  

 

KUF_1 5'–GTCTTAAGCTCGGGCCCC–3' 

NpuC_t 5'–ATTAGAAGCTATGAAGCC–3' 

KUF_2 5'–GGATATCAGCTGGATGGC–3'  

NpuC_j_79 5'–

CGATGCGCTTTTCTACAATTTTACCAATCGGTAATAATCCATATTCTACTGTCAATATTTC

CGTTTCATAGCTTAAACA–3' 

The att sequences are shown in italic. The random cyclic peptide sequences are shown in bold. 

The underlined and italic bases indicate the 7-bp asymmetric overlap of att site.



Table S2.  PCR fragments for Npu_CX6 SICLOPPS libraries. 

Fragment DNA sequence (5′→3′) Size Figure 

attB1-NpuC-rCP-18N 5'–GGGGACAAGTTTGTACAAAAAAGCAGGCTTC 

ATGATCAAAATAGCCACACGTAAATATTTAGGCAAACAAAATGTCTATGACATTGGAGTTGAGCGCGACCATA

ATTTTGCACTCAAAAATGGCTTCATAGCTTCTAATTGCNNSNNSNNSNNSNNSNNSTGTTTAAGCTATGAAACG

–3' 

178 G1 

NpuN-attB2 5'–

TGTTTAAGCTATGAAACGGAAATATTGACAGTAGAATATGGATTATTACCGATTGGTAAAATTGTAGAAAAGCG

CATCGAATGTACTGTTTATTGCGTTGATAATAATGGAAATATTTATACACAACCTGTAGCACAATGGCACGATCG

CGGAGAACAAGAGGTGTTTGAGTATTGTTTGGAAGATGGTTCATTGATTCGGGCAACAAAAGACCATAAGTTT

ATGACTGTTGATGGTCAAATGTTGCCAATTGATGAAATATTTGAACGTGAATTGGATTTGATGCGGGTTGATAA

TTTGCCGAATTAAGACCCAGCTTTCTTGTACAAAGTGGTCCCC–3' 

339 G2 

attB1-NpuC-rCP-

NpuN-attB2 

5'–

GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGATCAAAATAGCCACACGTAAATATTTAGGCAAACAAAATGT

CTATGACATTGGAGTTGAGCGCGACCATAATTTTGCACTCAAAAATGGCTTCATAGCTTCTAATTGCNNSNNSN

NSNNSNNSNNSTGTTTAAGCTATGAAACGGAAATATTGACAGTAGAATATGGATTATTACCGATTGGTAAAATTG

TAGAAAAGCGCATCGAATGTACTGTTTATTGCGTTGATAATAATGGAAATATTTATACACAACCTGTAGCACAAT

GGCACGATCGCGGAGAACAAGAGGTGTTTGAGTATTGTTTGGAAGATGGTTCATTGATTCGGGCAACAAAAG

ACCATAAGTTTATGACTGTTGATGGTCAAATGTTGCCAATTGATGAAATATTTGAACGTGAATTGGATTTGATGC

GGGTTGATAATTTGCCGAATTAAGACCCAGCTTTCTTGTACAAAGTGGTCCCC–3' 

499 G3 

(KUF1)-attL1-NpuC 5'–

GTCTTAAGCTCGGGCCCCAAATAATGATTTTATTTTGACTGATAGTGACCTGTTCGTTGCAACAAATTGATGAGCAAT

GCTTTTTTATAATGCCAACTTTGTACAAAAAAGCAGGCTTCATGATCAAAATAGCCACACGTAAATATTTAGGCAAA

CAAAATGTCTATGACATTGGAGTTGAGCGCGACCATAATTTTGCACTCAAAAATGGCTTCATAGCTTCTAAT–3' 

227 G4 

  



 

Table S2 continued.  Npu_CX6 SICLOPPS libraries PCR fragments. 

Fragment DNA sequence (5′→3′) Size Figure 

(KUF1)-attL1-NpuC-

rCP-18N 

5'–

GTCTTAAGCTCGGGCCCCAAATAATGATTTTATTTTGACTGATAGTGACCTGTTCGTTGCAACAAATTGATGAGCAAT

GCTTTTTTATAATGCCAACTTTGTACAAAAAAGCAGGCTTCATGATCAAAATAGCCACACGTAAATATTTAGGCAAA

CAAAATGTCTATGACATTGGAGTTGAGCGCGACCATAATTTTGCACTCAAAAATGGCTTCATAGCTTCTAATTG

CNNSNNSNNSNNSNNSNNSTGTTTAAGCTATGAAACG–3' 

266 G6 

(KUF1)-attL1-NpuC-

rCP-79N 

 

5'–

GTCTTAAGCTCGGGCCCCAAATAATGATTTTATTTTGACTGATAGTGACCTGTTCGTTGCAACAAATTGATGAGCAAT

GCTTTTTTATAATGCCAACTTTGTACAAAAAAGCAGGCTTCATGATCAAAATAGCCACACGTAAATATTTAGGCAAA

CAAAATGTCTATGACATTGGAGTTGAGCGCGACCATAATTTTGCACTCAAAAATGGCTTCATAGCTTCTAATTG

CNNSNNSNNSNNSNNSNNSTGTTTAAGCT ATGAAACGGA AATATTGACA GTAGAATATG GATTATTACC 

GATTGGTAAAATTGTAGAAA AGCGCATCG–3' 

327 G7 

NpuN-attL2-(KUF2) 

 

5'–

TGTTTAAGCTATGAAACGGAAATATTGACAGTAGAATATGGATTATTACCGATTGGTAAAATTGTAGAAAAGCG

CATCGAATGTACTGTTTATAGCGTTGATAATAATGGAAATATTTATACACAACCTGTAGCACAATGGCACGATCG

CGGAGAACAAGAGGTGTTTGAGTATTGTTTGGAAGATGGTTCATTGATTCGGGCAACAAAAGACCATAAGTTT

ATGACTGTTGATGGTCAAATGTTGCCAATTGATGAAATATTTGAACGTGAATTGGATTTGATGCGGGTTGATAA

TTTGCCGAATTAAGACCCAGCTTTCTTGTACAAAGTTGGCATTATAAGAAAGCATTGCTTATCAATTTGTTGCAACGAA

CAGGTCACTATCAGTCAAAATAAAATCATTATTTGCCATCCAGCTGATATCC–3' 

427 G5 

  



Table S2 continued.  Npu_CX6 SICLOPPS libraries PCR fragments. 

Fragment DNA sequence Size Figure 

Full length 

(KUF1)-attL1-NpuC-

rCP-NpuN-attL2-

(KUF2) 

 

5'–

GTCTTAAGCTCGGGCCCCAAATAATGATTTTATTTTGACTGATAGTGACCTGTTCGTTGCAACAAATTGATGAGCAAT

GCTTTTTTATAATGCCAACTTTGTACAAAAAAGCAGGCTTCATGATCAAAATAGCCACACGTAAATATTTAGGCAAA

CAAAATGTCTATGACATTGGAGTTGAGCGCGACCATAATTTTGCACTCAAAAATGGCTTCATAGCTTCTAATTG

CNNSNNSNNSNNSNNSNNSTGTTTAAGCTATGAAACGGAAATATTGACAGTAGAATATGGATTATTACCGATTG

GTAAAATTGTAGAAAAGCGCATCGAATGTACTGTTTATAGCGTTGATAATAATGGAAATATTTATACACAACCTG

TAGCACAATGGCACGATCGCGGAGAACAAGAGGTGTTTGAGTATTGTTTGGAAGATGGTTCATTGATTCGGGC

AACAAAAGACCATAAGTTTATGACTGTTGATGGTCAAATGTTGCCAATTGATGAAATATTTGAACGTGAATTGG

ATTTGATGCGGGTTGATAATTTGCCGAATTAAGACCCAGCTTTCTTGTACAAAGTTGGCATTATAAGAAAGCATTGC

TTATCAATTTGTTGCAACGAACAGGTCACTATCAGTCAAAATAAAATCATTATTTGCCATCCAGCTGATATCC–3'  

676 G8 

The att sequences of the Gateway vectors are shown in italics.  

The random cyclic peptide sequences are shown in bold. 

The underlined and italic bases indicate the 7-bp asymmetric overlap of att site. 

 


