
RpMatB His6 C106A R286C Q457C K488A T303A: information and sequence 
 
Plasmid 
 
pTEV5_RpMatB_4 
 
Usage 
 
The plasmid is used to express Malonyl-coenzyme A synthetase from 
Rhodopseudomonas palustris (RpMatB), containing a His-tag and the mutations 
C106A, T303A, R286C, Q457C and K488A: 
(His6/C106A/R286C/Q457C/K488A/T303A)RpMatB. 
 
The protein is modified for use as the scaffold of an ATP biosensor, Rho-
RpMatB(T303A). The two cysteine mutations are for label attachment (R286C and 
Q457C); there is a mutation to prevent enzyme activity (K488A), a mutation to 
change the wild-type cysteine (C106A), a mutation that weakens ATP binding 
(T303A) and an N-terminal His-tag to aid purification.  
 
When labelled with two 5-iodoacetamidotetramethylrhodamine (5-IATR) 
fluorophores, this adduct can be used as an ATP biosensor has a fluorescence 
intensity change of ~3-fold. With a Kd of ~50 μM, this adduct variant can be used 
to measure ATP formation in the range of up to ~100 μM, in the presence of 
millimolar ADP. 
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Protein sequence 
 



MSYYHHHHHHDYDIPTSENLYFQGASMNANLFARLFDKLDDPHKLAIETAAGDKISYAELVARAGRVANVLVARG

LQVGDRVAAQTEKSVEALVLYLATVRAGGVYLPLNTAYTLHELDYFITDAEPKIVVADPSKRDGIAAIAAKVGAT

VETLGPDGRGSLTDAAAGASEAFATIDRGADDLAAILYTSGTTGRSKGAMLSHDNLASNSLTLVDYWRFTPDDVL

IHALPIYHTHGLFVASNVTLFARGSMIFLPKFDPDKILDLMARATVLMGVPTFYTRLLQSPRLTKETTGHMRLFI

SGSAPLLADTHCEWSAKTGHAVLERYGMAETNMNTSNPYDGDRVPGAVGPALPGVSARVTDPETGKELPRGDIGM

IEVKGPNVFKGYWRMPEKTKSEFRDDGFFITGDLGKIDERGYVHILGRGKDLVITGGFNVYPKEIESEIDAMPGV

VESAVIGVPHADFGEGVTAVVVRDKGATIDEACVLHGLDGQLAKFKMPKKVIFVDDLPRNTMGAVQKNVLRETYK

DIYK  

Red is His-tag 

 

Gene sequence 

 
ATGTCGTACTACCATCACCATCACCATCACGATTACGATATCCCAACTAGTGAAAACCTGTATTTTCAGGGCGCT

AGCATGAACGCCAACCTGTTCGCCCGCCTGTTCGATAAGCTCGACGACCCCCACAAGCTCGCGATCGAAACCGCG

GCCGGGGACAAGATCAGCTACGCCGAGCTGGTGGCGCGGGCGGGCCGCGTCGCCAACGTGCTGGTGGCACGCGGC

CTGCAGGTCGGCGACCGCGTTGCGGCGCAAACCGAGAAGTCGGTGGAAGCGCTGGTGCTGTATCTCGCCACGGTG

CGGGCCGGCGGCGTGTATCTGCCGCTCAACACCGCCTATACGCTGCACGAGCTCGATTACTTCATCACCGATGCC

GAGCCGAAGATCGTGGTGGCCGATCCGTCCAAGCGCGACGGGATCGCGGCGATTGCCGCCAAGGTCGGCGCCACG

GTGGAGACGCTTGGCCCCGACGGTCGGGGCTCGCTCACCGATGCGGCAGCTGGAGCCAGCGAGGCGTTCGCCACG

ATCGACCGCGGCGCCGATGATCTGGCGGCGATCCTCTACACCTCAGGGACGACCGGCCGCTCCAAGGGCGCGATG

CTCAGCCACGACAATTTGGCGTCGAACTCGCTGACGCTGGTCGATTACTGGCGCTTCACGCCGGATGACGTGCTG

ATCCACGCGCTGCCGATCTATCACACCCATGGATTGTTCGTGGCCAGCAACGTCACGCTGTTCGCGCGCGGATCG

ATGATCTTCCTGCCGAAGTTCGATCCCGACAAGATCCTCGACCTGATGGCGCGCGCCACCGTGCTGATGGGTGTG

CCGACGTTCTACACGCGGCTCTTGCAGAGCCCGCGGCTGACCAAGGAGACGACGGGCCACATGAGGCTGTTCATC

TCCGGGTCGGCGCCGCTGCTCGCCGATACGCATTGCGAATGGTCGGCGAAGACCGGTCACGCCGTGCTCGAGCGC

TACGGCATGGCCGAGACCAACATGAACACCTCGAACCCGTATGACGGCGACCGCGTCCCCGGCGCGGTCGGCCCG

GCGCTGCCCGGCGTTTCGGCGCGCGTGACCGATCCGGAAACCGGCAAGGAACTGCCGCGCGGCGACATCGGGATG

ATCGAGGTGAAGGGCCCGAACGTGTTCAAGGGCTACTGGCGGATGCCGGAGAAGACCAAGTCTGAATTCCGCGAC

GACGGCTTCTTCATCACCGGCGACCTCGGCAAGATCGACGAGCGCGGCTACGTCCACATCCTCGGCCGCGGCAAG

GATCTGGTGATCACCGGCGGCTTCAACGTCTATCCGAAGGAAATCGAGAGCGAGATCGACGCCATGCCGGGCGTG

GTCGAATCCGCGGTGATCGGCGTGCCGCACGCCGATTTCGGCGAGGGCGTCACTGCCGTGGTGGTGCGCGACAAG

GGTGCCACGATCGACGAAGCGTGCGTGCTGCACGGCCTCGACGGTCAGCTCGCCAAGTTCAAGATGCCGAAGAAA

GTGATCTTCGTCGACGACCTGCCGCGCAACACCATGGGTGCGGTCCAGAAGAACGTCCTGCGCGAGACCTACAAG

GACATCTACAAGTAA 

His-tag 

 

Plasmid map: 
 

Parent plasmid is pTEV5 



 

 
 

Plasmid sequence 

 
CATATATGTCGTACTACCATCACCATCACCATCACGATTACGATATCCCAACTAGTGAAAACCTGTATTTTCAGG

GCGCTAGCATGAACGCCAACCTGTTCGCCCGCCTGTTCGATAAGCTCGACGACCCCCACAAGCTCGCGATCGAAA

CCGCGGCCGGGGACAAGATCAGCTACGCCGAGCTGGTGGCGCGGGCGGGCCGCGTCGCCAACGTGCTGGTGGCAC

GCGGCCTGCAGGTCGGCGACCGCGTTGCGGCGCAAACCGAGAAGTCGGTGGAAGCGCTGGTGCTGTATCTCGCCA

CGGTGCGGGCCGGCGGCGTGTATCTGCCGCTCAACACCGCCTATACGCTGCACGAGCTCGATTACTTCATCACCG

ATGCCGAGCCGAAGATCGTGGTGGCCGATCCGTCCAAGCGCGACGGGATCGCGGCGATTGCCGCCAAGGTCGGCG

CCACGGTGGAGACGCTTGGCCCCGACGGTCGGGGCTCGCTCACCGATGCGGCAGCTGGAGCCAGCGAGGCGTTCG

CCACGATCGACCGCGGCGCCGATGATCTGGCGGCGATCCTCTACACCTCAGGGACGGCCGGCCGCTCCAAGGGCG

CGATGCTCAGCCACGACAATTTGGCGTCGAACTCGCTGACGCTGGTCGATTACTGGCGCTTCACGCCGGATGACG

TGCTGATCCACGCGCTGCCGATCTATCACACCCATGGATTGTTCGTGGCCAGCAACGTCACGCTGTTCGCGCGCG

GATCGATGATCTTCCTGCCGAAGTTCGATCCCGACAAGATCCTCGACCTGATGGCGCGCGCCACCGTGCTGATGG

GTGTGCCGACGTTCTACACGCGGCTCTTGCAGAGCCCGCGGCTGACCAAGGAGACGACGGGCCACATGAGGCTGT

TCATCTCCGGGTCGGCGCCGCTGCTCGCCGATACGCATTGCGAATGGTCGGCGAAGACCGGTCACGCCGTGCTCG

AGCGCTACGGCATGGCCGAGACCAACATGAACACCTCGAACCCGTATGACGGCGACCGCGTCCCCGGCGCGGTCG

GCCCGGCGCTGCCCGGCGTTTCGGCGCGCGTGACCGATCCGGAAACCGGCAAGGAACTGCCGCGCGGCGACATCG

GGATGATCGAGGTGAAGGGCCCGAACGTGTTCAAGGGCTACTGGCGGATGCCGGAGAAGACCAAGTCTGAATTCC

GCGACGACGGCTTCTTCATCACCGGCGACCTCGGCAAGATCGACGAGCGCGGCTACGTCCACATCCTCGGCCGCG

GCAAGGATCTGGTGATCACCGGCGGCTTCAACGTCTATCCGAAGGAAATCGAGAGCGAGATCGACGCCATGCCGG



GCGTGGTCGAATCCGCGGTGATCGGCGTGCCGCACGCCGATTTCGGCGAGGGCGTCACTGCCGTGGTGGTGCGCG

ACAAGGGTGCCACGATCGACGAAGCGTGCGTGCTGCACGGCCTCGACGGTCAGCTCGCCAAGTTCAAGATGCCGA

AGAAAGTGATCTTCGTCGACGACCTGCCGCGCAACACCATGGGTGCGGTCCAGAAGAACGTCCTGCGCGAGACCT

ACAAGGACATCTACAAGTAAGGATCCGCGGCCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGGG

TCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGATTGGCGAATGGGACGCGCCCTGTAGCGGCGCATT

AAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGC

TTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTT

CCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCC

CTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAAC

AACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAA

TGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTTCAGGTGGCACTTTTCG

GGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATA

ACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCC

CTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCA

GTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGA

ACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGA

GCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTAC

GGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCT

GACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCG

TTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGCAGCAATGGCAACAAC

GTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGA

TAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGA

GCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGAC

GGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTA

ACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGT

GAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGT

AGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACC

GCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGC

GCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTAC

ATACCTCGCTCTGCTAATCCTGTTACCAGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACG

ATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAG

GTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTA

TAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATG

GAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGC

GTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGAC

CGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGG

TATTTCACACCGCATATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTATACACTC

CGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTT

GTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGT

CATCACCGAAACGCGCGAGGCAGCTGCGGTAAAGCTCATCAGCGTGGTCGTGAAGCGATTCACAGATGTCTGCCT



GTTCATCCGCGTCCAGCTCGTTGAGTTTCTCCAGAAGCGTTAATGTCTGGCTTCTGATAAAGCGGGCCATGTTAA

GGGCGGTTTTTTCCTGTTTGGTCACTGATGCCTCCGTGTAAGGGGGATTTCTGTTCATGGGGGTAATGATACCGA

TGAAACGAGAGAGGATGCTCACGATACGGGTTACTGATGATGAACATGCCCGGTTACTGGAACGTTGTGAGGGTA

AACAACTGGCGGTATGGATGCGGCGGGACCAGAGAAAAATCACTCAGGGTCAATGCCAGCGCTTCGTTAATACAG

ATGTAGGTGTTCCACAGGGTAGCCAGCAGCATCCTGCGATGCAGATCCGGAACATAATGGTGCAGGGCGCTGACT

TCCGCGTTTCCAGACTTTACGAAACACGGAAACCGAAGACCATTCATGTTGTTGCTCAGGTCGCAGACGTTTTGC

AGCAGCAGTCGCTTCACGTTCGCTCGCGTATCGGTGATTCATTCTGCTAACCAGTAAGGCAACCCCGCCAGCCTA

GCCGGGTCCTCAACGACAGGAGCACGATCATGCGCACCCGTGGGGCCGCCATGCCGGCGATAATGGCCTGCTTCT

CGCCGAAACGTTTGGTGGCGGGACCAGTGACGAAGGCTTGAGCGAGGGCGTGCAAGATTCCGAATACCGCAAGCG

ACAGGCCGATCATCGTCGCGCTCCAGCGAAAGCGGTCCTCGCCGAAAATGACCCAGAGCGCTGCCGGCACCTGTC

CTACGAGTTGCATGATAAAGAAGACAGTCATAAGTGCGGCGACGATAGTCATGCCCCGCGCCCACCGGAAGGAGC

TGACTGGGTTGAAGGCTCTCAAGGGCATCGGTCGAGATCCCGGTGCCTAATGAGTGAGCTAACTTACATTAATTG

CGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGG

GGAGAGGCGGTTTGCGTATTGGGCGCCAGGGTGGTTTTTCTTTTCACCAGTGAGACGGGCAACAGCTGATTGCCC

TTCACCGCCTGGCCCTGAGAGAGTTGCAGCAAGCGGTCCACGCTGGTTTGCCCCAGCAGGCGAAAATCCTGTTTG

ATGGTGGTTAACGGCGGGATATAACATGAGCTGTCTTCGGTATCGTCGTATCCCACTACCGAGATATCCGCACCA

ACGCGCAGCCCGGACTCGGTAATGGCGCGCATTGCGCCCAGCGCCATCTGATCGTTGGCAACCAGCATCGCAGTG

GGAACGATGCCCTCATTCAGCATTTGCATGGTTTGTTGAAAACCGGACATGGCACTCCAGTCGCCTTCCCGTTCC

GCTATCGGCTGAATTTGATTGCGAGTGAGATATTTATGCCAGCCAGCCAGACGCAGACGCGCCGAGACAGAACTT

AATGGGCCCGCTAACAGCGCGATTTGCTGGTGACCCAATGCGACCAGATGCTCCACGCCCAGTCGCGTACCGTCT

TCATGGGAGAAAATAATACTGTTGATGGGTGTCTGGTCAGAGACATCAAGAAATAACGCCGGAACATTAGTGCAG

GCAGCTTCCACAGCAATGGCATCCTGGTCATCCAGCGGATAGTTAATGATCAGCCCACTGACGCGTTGCGCGAGA

AGATTGTGCACCGCCGCTTTACAGGCTTCGACGCCGCTTCGTTCTACCATCGACACCACCACGCTGGCACCCAGT

TGATCGGCGCGAGATTTAATCGCCGCGACAATTTGCGACGGCGCGTGCAGGGCCAGACTGGAGGTGGCAACGCCA

ATCAGCAACGACTGTTTGCCCGCCAGTTGTTGTGCCACGCGGTTGGGAATGTAATTCAGCTCCGCCATCGCCGCT

TCCACTTTTTCCCGCGTTTTCGCAGAAACGTGGCTGGCCTGGTTCACCACGCGGGAAACGGTCTGATAAGAGACA

CCGGCATACTCTGCGACATCGTATAACGTTACTGGTTTCACATTCACCACCCTGAATTGACTCTCTTCCGGGCGC

TATCATGCCATACCGCGAAAGGTTTTGCGCCATTCGATGGTGTCCGGGATCTCGACGCTCTCCCTTATGCGACTC

CTGCATTAGGAAGCAGCCCAGTAGTAGGTTGAGGCCGTTGAGCACCGCCGCCGCAAGGAATGGTGCATGCAAGGA

GATGGCGCCCAACAGTCCCCCGGCCACGGGGCCTGCCACCATACCCACGCCGAAACAAGCGCTCATGAGCCCGAA

GTGGCGAGCCCGATCTTCCCCATCGGTGATGTCGGCGATATAGGCGCCAGCAACCGCACCTGTGGCGCCGGTGAT

GCCGGCCACGATGCGTCCGGCGTAGAGGATCGAGATCTCGATCCCGCGAAATTAATACGACTCACTATAGGGGAA

TTGTGAGCGGATAACAATTCCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATA 

 

 


