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Nucleotide and Protein Sequences 
 

1. cpcB*6xHis*S*tev*IGF1 

 

Sequence for 5’- homologous recombination 
 
UPPER   CASE                                                - cpcB (without stop codon) 
UPPER CASE BOLD                                        - His-tag 
UPPER CASE UNDERLINE                              - Spacer (PAEKWAPGGS) 
LOWER CASE BOLD                                      - tev cleavage sequence (ENLYFQG) 
UPPER CASE BOLD ITALICS                         - codon-optimized IGF1 gene with stop codon 
UPPER CASE UNDERLINE                               - intergenic sequence  
LOWER CASE BOLD                                       - CmR (chloramphenicol selection cassette) 
UPPER CASE UNDERLINE ITALICS                  - Transcription terminator 
 
Sequence for 3’- homologous recombination 
LOWER CASE BOLD ITALICS                          - cpcB-cpcA intergenic sequence  
LOWER CASE UNDERLINE ITALICS                   - cpcA (partial) 
 

ATGTTCGACGTATTCACTCGGGTTGTTTCCCAAGCTGATGCTCGCGGCGAGTACCTCTCTGGTTCTCAGTTAGATGCTTTGA

GCGCTACCGTTGCTGAAGGCAACAAACGGATTGATTCTGTTAACCGCATCACCGGTAATGCTTCCGCTATCGTTTCCAACG

CTGCTCGTGCTTTGTTCGCCGAACAGCCCCAATTAATCCAACCCGGTGGAAACGCCTACACCAGCCGTCGTATGGCTGCTT

GTTTGCGTGACATGGAAATCATCCTCCGCTATGTTACCTACGCAACCTTCACCGGCGACGCTTCCGTTCTAGAAGATCGTT

GCTTGAACGGTCTCCGTGAAACCTACGTTGCCCTGGGTGTTCCCGGTGCTTCCGTAGCTGCTGGCGTTCAAAAAATGAAA

GAAGCTGCCCTGGACATCGTTAACGATCCCAATGGCATCACCCGTGGTGATTGCAGTGCTATCGTTGCTGAAATCGCTGG

TTACTTCGACCGCGCCGCTGCTGCCGTAGCCCACCACCACCACCACCACCCCGCCGAAAAATGGGCCCCCGGCGGCTCCga

aaacctgtattttcagggcACCCTCTGTGGGGCTGAGCTAGTGGATGCGCTGCAGTTTGTTTGTGGCGATCGCGGCTTCTACTTC

AACAAACCCACTGGCTATGGCAGTTCTTCCCGGCGGGCGCCCCAAACGGGCATCGTGGATGAATGCTGCTTTCGCAGCT

GCGATCTGCGCCGCTTGGAAATGTACTGCGCTCCTCTCAAGCCAGCCAAATCCGCTTAATGATACCGGGAAGCCCTGGG

CCAACTTTTGGCGAAAATGAGACGTTGATCGGCACGTAAGAGGTTCCAACTTTCACCATAATGAAATAAGATCACTACC

GGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAAatggagaaaaaaatcactggatataccaccgttgatat

atcccaatggcatcgtaaagaacattttgaggcatttcagtcagttgctcaatgtacctataaccagaccgttcagctggatattacggcctttttaaagaccgt

aaagaaaaataagcacaagttttatccggcctttattcacattcttgcccgcctgatgaatgctcatccggaattccgtatggcaatgaaagacggtgagctg

gtgatatgggatagtgttcacccttgttacaccgttttccatgagcaaactgaaacgttttcatcgctctggagtgaataccacgacgatttccggcagtttcta

cacatatattcgcaagatgtggcgtgttacggtgaaaacctggcctatttccctaaagggtttattgagaatatgtttttcgtctcagccaatccctgggtgagtt

tcaccagttttgatttaaacgtggccaatatggacaacttcttcgcccccgttttcaccatgggcaaatattatacgcaaggcgacaaggtgctgatgccgctg

gcgattcaggttcatcatgccgtttgtgatggcttccatgtcggcagaatgcttaatgaattacaacagtactgcgatgagtggcagggcggggcgtaaTTTT

TTTAAGGCAGTTATTGGTGCCCTTAAACGCCTGGTGCTACGCCTGAATAAGTGATAAtctggttattttaaaaaccaactttactcag

gttccatacccgagaaaatccagcttaaagctgacatatctaggaaaattttcacattctaacgggagataccagaacaatgaaaacccctttaactg

aagccgtttccaccgctgactctcaaggtcgctttctgagcagcaccgaattgcaaattgctttcggtcgtctacgtcaagctaatgctggtttgcaagccgc

taaagctctgaccgacaatgcccagagcttggtaaatggtgctgcccaagccgtttataacaaattcccctacaccacccaaacccaaggcaacaacttt



gctgcggatcaacggggtaaagacaagtgtgcccgggacatcggctactacctccgcatcgttacctactgcttagttgctggtggtaccggtcctttgga

tgagtacttgatcgccggtattgatgaaatcaaccgcacctttgacctctcccccagctggtatgtt 

 

Protein Sequence 

UPPER CASE ITALICS                                     - cpcB (without stop codon) 
UPPER CASE BOLD                                       - His-tag 
UPPER CASE BOLD                                         - Spacer (PAEKWAPGGS) 
UPPER CASE UNDERLINE                             - tev cleavage sequence (ENLYFQG) 
UPPER CASE BOLD ITALICS                        - codon-optimized IGF1 gene with stop codon 
 

 

MFDVFTRVVSQADARGEYLSGSQLDALSATVAEGNKRIDSVNRITGNASAIVSNAARALFAEQPQLIQPGGNAYTSRRMAACL

RDMEIILRYVTYATFTGDASVLEDRCLNGLRETYVALGVPGASVAAGVQKMKEAALDIVNDPNGITRGDCSAIVAEIAGYFDRA

AAAVAHHHHHHPAEKWAPGGSENLYFQGTLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRRAPQTGIVDECCFRSCD

LRRLEMYCAPLKPAKSA* 

 

 

2. cpcB*6xHis*tev*IGF1 
 

Sequence for 5’- homologous recombination 
 
UPPER   CASE                                                - cpcB (without stop codon) 
UPPER CASE BOLD                                        - His-tag 
LOWER CASE BOLD                                      - tev cleavage sequence (ENLYFQG) 
UPPER CASE BOLD ITALICS                         - codon-optimized IGF1 gene with stop codon 
UPPER CASE UNDERLINE                               - intergenic sequence  
LOWER CASE BOLD                                       - CmR (chloramphenicol selection cassette) 
UPPER CASE UNDERLINE ITALICS                  - Transcription terminator 
 
Sequence for 3’- homologous recombination 
LOWER CASE BOLD ITALICS                          - cpcB-cpcA intergenic sequence  
LOWER CASE UNDERLINE ITALICS                   - cpcA (partial) 
 

ATGTTCGACGTATTCACTCGGGTTGTTTCCCAAGCTGATGCTCGCGGCGAGTACCTCTCTGGTTCTCAGTTAGATGCTTTGA

GCGCTACCGTTGCTGAAGGCAACAAACGGATTGATTCTGTTAACCGCATCACCGGTAATGCTTCCGCTATCGTTTCCAACG

CTGCTCGTGCTTTGTTCGCCGAACAGCCCCAATTAATCCAACCCGGTGGAAACGCCTACACCAGCCGTCGTATGGCTGCTT

GTTTGCGTGACATGGAAATCATCCTCCGCTATGTTACCTACGCAACCTTCACCGGCGACGCTTCCGTTCTAGAAGATCGTT

GCTTGAACGGTCTCCGTGAAACCTACGTTGCCCTGGGTGTTCCCGGTGCTTCCGTAGCTGCTGGCGTTCAAAAAATGAAA

GAAGCTGCCCTGGACATCGTTAACGATCCCAATGGCATCACCCGTGGTGATTGCAGTGCTATCGTTGCTGAAATCGCTGG

TTACTTCGACCGCGCCGCTGCTGCCGTAGCCCACCACCACCACCACCACgaaaacctgtattttcagggcACCCTCTGTGGGGCT

GAGCTAGTGGATGCGCTGCAGTTTGTTTGTGGCGATCGCGGCTTCTACTTCAACAAACCCACTGGCTATGGCAGTTCTTC

CCGGCGGGCGCCCCAAACGGGCATCGTGGATGAATGCTGCTTTCGCAGCTGCGATCTGCGCCGCTTGGAAATGTACTGC

GCTCCTCTCAAGCCAGCCAAATCCGCTTAATGATACCGGGAAGCCCTGGGCCAACTTTTGGCGAAAATGAGACGTTGAT

CGGCACGTAAGAGGTTCCAACTTTCACCATAATGAAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTC



AGGAGCTAAGGAAGCTAAAatggagaaaaaaatcactggatataccaccgttgatatatcccaatggcatcgtaaagaacattttgaggcatttca

gtcagttgctcaatgtacctataaccagaccgttcagctggatattacggcctttttaaagaccgtaaagaaaaataagcacaagttttatccggcctttattc

acattcttgcccgcctgatgaatgctcatccggaattccgtatggcaatgaaagacggtgagctggtgatatgggatagtgttcacccttgttacaccgttttcc

atgagcaaactgaaacgttttcatcgctctggagtgaataccacgacgatttccggcagtttctacacatatattcgcaagatgtggcgtgttacggtgaaaac

ctggcctatttccctaaagggtttattgagaatatgtttttcgtctcagccaatccctgggtgagtttcaccagttttgatttaaacgtggccaatatggacaact

tcttcgcccccgttttcaccatgggcaaatattatacgcaaggcgacaaggtgctgatgccgctggcgattcaggttcatcatgccgtttgtgatggcttccatg

tcggcagaatgcttaatgaattacaacagtactgcgatgagtggcagggcggggcgtaaTTTTTTTAAGGCAGTTATTGGTGCCCTTAAACGC

CTGGTGCTACGCCTGAATAAGTGATAAtctggttattttaaaaaccaactttactcaggttccatacccgagaaaatccagcttaaagctgac

atatctaggaaaattttcacattctaacgggagataccagaacaatgaaaacccctttaactgaagccgtttccaccgctgactctcaaggtcgctttctg

agcagcaccgaattgcaaattgctttcggtcgtctacgtcaagctaatgctggtttgcaagccgctaaagctctgaccgacaatgcccagagcttggtaaa

tggtgctgcccaagccgtttataacaaattcccctacaccacccaaacccaaggcaacaactttgctgcggatcaacggggtaaagacaagtgtgcccg

ggacatcggctactacctccgcatcgttacctactgcttagttgctggtggtaccggtcctttggatgagtacttgatcgccggtattgatgaaatcaaccgc

acctttgacctctcccccagctggtatgtt 

 

Protein Sequence 

UPPER CASE ITALICS                                     - cpcB (without stop codon) 
UPPER CASE BOLD                                       - His-tag 
UPPER CASE UNDERLINE                             - tev cleavage sequence (ENLYFQG) 
UPPER CASE BOLD ITALICS                        - codon-optimized IGF1 gene with stop codon 
 

 

MFDVFTRVVSQADARGEYLSGSQLDALSATVAEGNKRIDSVNRITGNASAIVSNAARALFAEQPQLIQPGGNAYTSRRMAACL

RDMEIILRYVTYATFTGDASVLEDRCLNGLRETYVALGVPGASVAAGVQKMKEAALDIVNDPNGITRGDCSAIVAEIAGYFDRA

AAAVAHHHHHHENLYFQGTLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRRAPQTGIVDECCFRSCDLRRLEMYCAPLKP

AKSA* 

  

3. cpcB*S*6xHis*hrv*IGF1 

 

Sequence for 5’- homologous recombination 
 
UPPER   CASE                                                - cpcB (without stop codon) 
UPPER CASE UNDERLINE                              - Spacer (PAEKWAPGGS) 
UPPER CASE BOLD                                        - His-tag 
LOWER CASE BOLD                                      - HRV3C cleavage sequence (LEVLFQGP) 
UPPER CASE BOLD ITALICS                         - codon-optimized reverse IGF1 gene with stop codon 
UPPER CASE UNDERLINE                               - intergenic sequence  
LOWER CASE BOLD                                       - CmR (chloramphenicol selection cassette) 
UPPER CASE UNDERLINE ITALICS                  - Transcription terminator 
 
Sequence for 3’- homologous recombination 
LOWER CASE BOLD ITALICS                          - cpcB-cpcA intergenic sequence 
LOWER CASE UNDERLINE ITALICS                   - cpcA (partial) 
 



ATGTTCGACGTATTCACTCGGGTTGTTTCCCAAGCTGATGCTCGCGGCGAGTACCTCTCTGGTTCTCAGTTAGATGCTTTGA

GCGCTACCGTTGCTGAAGGCAACAAACGGATTGATTCTGTTAACCGCATCACCGGTAATGCTTCCGCTATCGTTTCCAACG

CTGCTCGTGCTTTGTTCGCCGAACAGCCCCAATTAATCCAACCCGGTGGAAACGCCTACACCAGCCGTCGTATGGCTGCTT

GTTTGCGTGACATGGAAATCATCCTCCGCTATGTTACCTACGCAACCTTCACCGGCGACGCTTCCGTTCTAGAAGATCGTT

GCTTGAACGGTCTCCGTGAAACCTACGTTGCCCTGGGTGTTCCCGGTGCTTCCGTAGCTGCTGGCGTTCAAAAAATGAAA

GAAGCTGCCCTGGACATCGTTAACGATCCCAATGGCATCACCCGTGGTGATTGCAGTGCTATCGTTGCTGAAATCGCTGG

TTACTTCGACCGCGCCGCTGCTGCCGTAGCCCCCGCCGAAAAATGGGCCGCGGGCGGCTCCCACCACCACCACCACCACct

tgaggtactcttccagggtccgGCCAGTAAGGCCCCGAAATTACCAGCTTGTTATATGGAGTTGCGTCGTCTAGATTGTTCCCGT

TTCTGTTGCGAAGATGTTATCGGTACGCAACCAGCTCGCCGATCTTCTAGTGGTTATGGGACGCCCAAAAATTTCTACTTC

GGACGCGATGGATGTGTATTCCAACTGGCTGATGTGCTCGAAGCGGGATGCTTGACCCGGCCAGGCTAATGATACCGG

GAAGCCCTGGGCCAACTTTTGGCGAAAATGAGACGTTGATCGGCACGTAAGAGGTTCCAACTTTCACCATAATGAAAT

AAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAAatggagaaaaaaatcactggat

ataccaccgttgatatatcccaatggcatcgtaaagaacattttgaggcatttcagtcagttgctcaatgtacctataaccagaccgttcagctggatattacg

gcctttttaaagaccgtaaagaaaaataagcacaagttttatccggcctttattcacattcttgcccgcctgatgaatgctcatccggaattccgtatggcaatg

aaagacggtgagctggtgatatgggatagtgttcacccttgttacaccgttttccatgagcaaactgaaacgttttcatcgctctggagtgaataccacgacga

tttccggcagtttctacacatatattcgcaagatgtggcgtgttacggtgaaaacctggcctatttccctaaagggtttattgagaatatgtttttcgtctcagcc

aatccctgggtgagtttcaccagttttgatttaaacgtggccaatatggacaacttcttcgcccccgttttcaccatgggcaaatattatacgcaaggcgacaa

ggtgctgatgccgctggcgattcaggttcatcatgccgtttgtgatggcttccatgtcggcagaatgcttaatgaattacaacagtactgcgatgagtggcagg

gcggggcgtaaTTTTTTTAAGGCAGTTATTGGTGCCCTTAAACGCCTGGTGCTACGCCTGAATAAGTGATAAtctggttattttaaa

aaccaactttactcaggttccatacccgagaaaatccagcttaaagctgacatatctaggaaaattttcacattctaacgggagataccagaacaatg

aaaacccctttaactgaagccgtttccaccgctgactctcaaggtcgctttctgagcagcaccgaattgcaaattgctttcggtcgtctacgtcaagctaatg

ctggtttgcaagccgctaaagctctgaccgacaatgcccagagcttggtaaatggtgctgcccaagccgtttataacaaattcccctacaccacccaaacc

caaggcaacaactttgctgcggatcaacggggtaaagacaagtgtgcccgggacatcggctactacctccgcatcgttacctactgcttagttgctggtg

gtaccggtcctttggatgagtacttgatcgccggtattgatgaaatcaaccgcacctttgacctctcccccagctggtatgtt 

 

 

Protein Sequence 

UPPER CASE ITALICS                                     - cpcB (without stop codon) 
UPPER CASE BOLD                                       - Spacer (PAEKWAPGGS) 
UPPER CASE BOLD                                       - His-tag 
UPPER CASE UNDERLINE                          - HRV3C cleavage sequence (LEVLFQGP) 
UPPER CASE BOLD ITALICS                        - codon-optimized IGF1 gene with stop codon 
 

 

MFDVFTRVVSQADARGEYLSGSQLDALSATVAEGNKRIDSVNRITGNASAIVSNAARALFAEQPQLIQPGGNAYTSRRMAA

CLRDMEIILRYVTYATFTGDASVLEDRCLNGLRETYVALGVPGASVAAGVQKMKEAALDIVNDPNGITRGDCSAIVAEIAGYF

DRAAAAVAPAEKWAPGGSHHHHHHLEVLFQGPASKAPKLPACYMELRRLDCSRFCCEDVIGTQPARRSSSGYGTPKNF

YFGRDGCVFQLADVLEAGCLTRPG* 

 

 



4. cpcB*6xHis*hrv*IGF1 

 

Sequence for 5’- homologous recombination 
 
UPPER   CASE                                                - cpcB (without stop codon) 
UPPER CASE BOLD                                        - His-tag 
LOWER CASE BOLD                                      - HRV3C cleavage sequence (LEVLFQGP) 
UPPER CASE BOLD ITALICS                         - codon-optimized reverse IGF1 gene with stop codon 
UPPER CASE UNDERLINE                               - intergenic sequence  
LOWER CASE BOLD                                       - CmR (chloramphenicol selection cassette) 
UPPER CASE UNDERLINE ITALICS                  - Transcription terminator 
 
Sequence for 3’- homologous recombination 
LOWER CASE BOLD ITALICS                          - cpcB-cpcA intergenic sequence  
LOWER CASE UNDERLINE ITALICS                   - cpcA (partial) 
 

ATGTTCGACGTATTCACTCGGGTTGTTTCCCAAGCTGATGCTCGCGGCGAGTACCTCTCTGGTTCTCAGTTAGATGCTTTGA

GCGCTACCGTTGCTGAAGGCAACAAACGGATTGATTCTGTTAACCGCATCACCGGTAATGCTTCCGCTATCGTTTCCAACG

CTGCTCGTGCTTTGTTCGCCGAACAGCCCCAATTAATCCAACCCGGTGGAAACGCCTACACCAGCCGTCGTATGGCTGCTT

GTTTGCGTGACATGGAAATCATCCTCCGCTATGTTACCTACGCAACCTTCACCGGCGACGCTTCCGTTCTAGAAGATCGTT

GCTTGAACGGTCTCCGTGAAACCTACGTTGCCCTGGGTGTTCCCGGTGCTTCCGTAGCTGCTGGCGTTCAAAAAATGAAA

GAAGCTGCCCTGGACATCGTTAACGATCCCAATGGCATCACCCGTGGTGATTGCAGTGCTATCGTTGCTGAAATCGCTGG

TTACTTCGACCGCGCCGCTGCTGCCGTAGCCCACCACCACCACCACCACcttgaggtactcttccagggtccgGCCAGTAAGGCCC

CGAAATTACCAGCTTGTTATATGGAGTTGCGTCGTCTAGATTGTTCCCGTTTCTGTTGCGAAGATGTTATCGGTACGCAA

CCAGCTCGCCGATCTTCTAGTGGTTATGGGACGCCCAAAAATTTCTACTTCGGACGCGATGGATGTGTATTCCAACTGGC

TGATGTGCTCGAAGCGGGATGCTTGACCCGGCCAGGCTAATGATACCGGGAAGCCCTGGGCCAACTTTTGGCGAAAAT

GAGACGTTGATCGGCACGTAAGAGGTTCCAACTTTCACCATAATGAAATAAGATCACTACCGGGCGTATTTTTTGAGTT

ATCGAGATTTTCAGGAGCTAAGGAAGCTAAAatggagaaaaaaatcactggatataccaccgttgatatatcccaatggcatcgtaaagaac

attttgaggcatttcagtcagttgctcaatgtacctataaccagaccgttcagctggatattacggcctttttaaagaccgtaaagaaaaataagcacaagttt

tatccggcctttattcacattcttgcccgcctgatgaatgctcatccggaattccgtatggcaatgaaagacggtgagctggtgatatgggatagtgttcaccct

tgttacaccgttttccatgagcaaactgaaacgttttcatcgctctggagtgaataccacgacgatttccggcagtttctacacatatattcgcaagatgtggcg

tgttacggtgaaaacctggcctatttccctaaagggtttattgagaatatgtttttcgtctcagccaatccctgggtgagtttcaccagttttgatttaaacgtgg

ccaatatggacaacttcttcgcccccgttttcaccatgggcaaatattatacgcaaggcgacaaggtgctgatgccgctggcgattcaggttcatcatgccgttt

gtgatggcttccatgtcggcagaatgcttaatgaattacaacagtactgcgatgagtggcagggcggggcgtaaTTTTTTTAAGGCAGTTATTGGTG

CCCTTAAACGCCTGGTGCTACGCCTGAATAAGTGATAAtctggttattttaaaaaccaactttactcaggttccatacccgagaaaatccag

cttaaagctgacatatctaggaaaattttcacattctaacgggagataccagaacaatgaaaacccctttaactgaagccgtttccaccgctgactctca

aggtcgctttctgagcagcaccgaattgcaaattgctttcggtcgtctacgtcaagctaatgctggtttgcaagccgctaaagctctgaccgacaatgccca

gagcttggtaaatggtgctgcccaagccgtttataacaaattcccctacaccacccaaacccaaggcaacaactttgctgcggatcaacggggtaaaga

caagtgtgcccgggacatcggctactacctccgcatcgttacctactgcttagttgctggtggtaccggtcctttggatgagtacttgatcgccggtattgat

gaaatcaaccgcacctttgacctctcccccagctggtatgtt 

 

 



Protein Sequence 

UPPER CASE ITALICS                                     - cpcB (without stop codon) 
UPPER CASE                                                   - His-tag 
UPPER CASE UNDERLINE                          - HRV3C cleavage sequence (LEVLFQGP) 
UPPER CASE BOLD ITALICS                        - codon-optimized IGF1 gene with stop codon 
 

 

MFDVFTRVVSQADARGEYLSGSQLDALSATVAEGNKRIDSVNRITGNASAIVSNAARALFAEQPQLIQPGGNAYTSRRMAA

CLRDMEIILRYVTYATFTGDASVLEDRCLNGLRETYVALGVPGASVAAGVQKMKEAALDIVNDPNGITRGDCSAIVAEIAGYF

DRAAAAVAHHHHHHLEVLFQGPASKAPKLPACYMELRRLDCSRFCCEDVIGTQPARRSSSGYGTPKNFYFGRDGCVFQLAD

VLEAGCLTRPG* 

 


