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Modelling of MCP-M with MS2 hairpin 
The 3D structure of the RNA hairpin used in this study was created using the trRosettaRNA server 

(Wang et al. 2023); the resulting model had an estimated RMSD of 0.5 Å. The MCP-M model 

containing an internal (His)6 linker was created using AlphaFold2 (Jumper et al. 2021) as informed with 

a non-tethered MCP dimer structure (PDB ID 1MSC).  Model is shown in Figure 1B. 
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Plasmid Maps 

 

Legend: 

CMV enhancer 
CMV promoter 
MS2 Hairpin 
Kozak sequence 
NanoLuc coding sequence (Start site) – PEST sequence (Stop site) 
Sv40 late PolyA 
Replication origin 
Ampicillin resistance gene 
Transcribed region 
qPCR primers 
 

CMV-5'MS2-NanoLuc-PEST 

 

TAGAAAAGTTGTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTC
CGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGAC
GTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAG
TATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGA
CGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACT
TGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGG
GCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTT
GTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAAT
GGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTGGTTTAGTGAACCGTCAGATCA
CATGAGGATCACCCATGTCAAGTTTGTACAAAAAAGCAGGCTGCCACCATGGTCTTCACACTCGAA
GATTTCGTTGGGGACTGGCGACAGACAGCCGGCTACAACCTGGACCAAGTCCTTGAACAGGGAG
GTGTGTCCAGTTTGTTTCAGAATCTCGGGGTGTCCGTAACTCCGATCCAAAGGATTGTCCTGAGCG
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GTGAAAATGGGCTGAAGATCGACATCCATGTCATCATCCCGTATGAAGGTCTGAGCGGCGACCAAA
TGGGCCAGATCGAAAAAATTTTTAAGGTGGTGTACCCTGTGGATGATCATCACTTTAAGGTGATCCT
GCACTATGGCACACTGGTAATCGACGGGGTTACGCCGAACATGATCGACTATTTCGGACGGCCGTA
TGAAGGCATCGCCGTGTTCGACGGCAAAAAGATCACTGTAACAGGGACCCTGTGGAACGGCAACA
AAATTATCGACGAGCGCCTGATCAACCCCGACGGCTCCCTGCTGTTCCGAGTAACCATCAACGGAG
TGACCGGCTGGCGGCTGTGCGAACGCATTCTGGCGAATTCTCACGGCTTTCCGCCTGAGGTTGAA
GAGCAAGCCGCCGATACATTGCCTATGTCCTGCGCACAAGAAAGCGGTATGGACCGGCACCCAGC
CGCTTGTGCTTCAGCTCGCATCAACGTCTAAACCCAGCTTTCTTGTACAAAGTGGTGATGGCCGGC
CGCTTCGAGCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAA
AAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAA
GTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAA
GCAAGTAAAACCTCTACAAATGTGGTAGCGGCCGCGGCGCTCTTCCGCTTCCTCGCTCACTGACTC
GCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTAT
CCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAAC
CGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAAT
CGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGG
AAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCTC
TTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCG
CTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACT
ATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGG
ATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTAC
ACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTA
GCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTA
CGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGA
ACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTA
AATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCT
TAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGT
CGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGA
CCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAA
GTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAG
TTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTC
GTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTG
TGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTA
TCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGT
GACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCC
GGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGT
TCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGT
GCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGG
CAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTC
AATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAA
TAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATT
ATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCGGCGCGCCGCGGCCGCC
AACTTTGTA 
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CMV-3'MS2-NanoLuc-PEST 

 

AATCGATAGTACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCT
GTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTGGCCTAACTGGCCTCAATATTGGCCATTA
GCCATATTATTCATTGGTTATATAGCATAAATCAATATTGGCTATTGGCCATTGCATACGTTGTATCTATA
TCATAATATGTACATTTATATTGGCTCATGTCCAATATGACCGCCATGTTGGCATTGATTATTGACTAGT
TATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTA
CGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTAT
GTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTG
CCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAA
ATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTAC
GTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGT
TTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAA
ATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTGACGCAAATGGGCGGTAGGCGTG
TACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCACTAGAAGCTTTATTGC
GGTAGTTTATCACAGTTAAATTGCTAACGCAGTCAGTGGGCCTCGGCGGCCAAGCTTGGCAATCCG
GTACTGTTGGTAAAGCCACCATGGTCTTCACACTCGAAGATTTCGTTGGGGACTGGCGACAGACAG
CCGGCTACAACCTGGACCAAGTCCTTGAACAGGGAGGTGTGTCCAGTTTGTTTCAGAATCTCGGG
GTGTCCGTAACTCCGATCCAAAGGATTGTCCTGAGCGGTGAAAATGGGCTGAAGATCGACATCCAT
GTCATCATCCCGTATGAAGGTCTGAGCGGCGACCAAATGGGCCAGATCGAAAAAATTTTTAAGGTG
GTGTACCCTGTGGATGATCATCACTTTAAGGTGATCCTGCACTATGGCACACTGGTAATCGACGGG
GTTACGCCGAACATGATCGACTATTTCGGACGGCCGTATGAAGGCATCGCCGTGTTCGACGGCAAA
AAGATCACTGTAACAGGGACCCTGTGGAACGGCAACAAAATTATCGACGAGCGCCTGATCAACCCC
GACGGCTCCCTGCTGTTCCGAGTAACCATCAACGGAGTGACCGGCTGGCGGCTGTGCGAACGCA
TTCTGGCGAATTCTCACGGCTTTCCGCCTGAGGTTGAAGAGCAAGCCGCCGATACATTGCCTATGT
CCTGCGCACAAGAAAGCGGTATGGACCGGCACCCAGCCGCTTGTGCTTCAGCTCGCATCAACGTC
TAAGGCCGCGACTCTAGAGTCGTTCTAGGCGATCGCTCGAGAAAACATGAGGATCACCCATGTCTG
CAGGTCGACTCTAGAAACGCTTCGAGCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACA
ACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTA
TAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTG
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TGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAAAATCGATAAGGATCCGTTTGCGTA
TTGGGCGCTCTTCCGCTGATCTGCGCAGCACCATGGCCTGAAATAACCTCTGAAAGAGGAACTTG
GTTAGCTACCTTCTGAGGCGGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGT
CCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGT
GGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACC
ATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCC
CCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAG
AAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTC … 
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MCP constructs 
 
Native Sequence dimer (MCP-D; KD of monomer = 10 nM) 
 
Structure: MCP H6 Linker MCP (EAAAK)3 MCP H6 Linker MCP 
Restriction sites: XbaI, BamHI 
 

CAACTTTGTATAGAAAAGTTGCTCGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGT
CATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGA
CCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGG
ACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGT
ATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCA
GTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGT
CGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTA
TTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGGGCGCGCGCCAG
GCGGGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAA
TCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAA
AAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGCGCTGCCTTCGCCCCGTGCCCCGCTCCGCC
GCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGG
GACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTTGTTTCTTTTCTGTGG
CTGCGTGAAAGCCTTGAGGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGAGCGGCTCGGGGGGT
GCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCTCCGCGCTGCCCGGCGGCTGTGAG
CGCTGCGGGCGCGGCGCGGGGCTTTGTGCGCTCCGCAGTGTGCGCGAGGGGAGCGCGGCCGG
GGGCGGTGCCCCGCGGTGCGGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGT
GCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGTCGGTCGGGCTGCAACCCCCCCTGCACCCC
CCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTACGGGGCGTGGCGCG
GGGCTCGCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGC
CTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCCGGAGCGCCGGCGGCTGTCG
AGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTT
TGTCCCAAATCTGTGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGG
GGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGC
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GCCGCCGTCCCCTTCTCCCTCTCCAGCCTCGGGGCTGTCCGCGGGGGGACGGCTGCCTTCGGG
GGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTA
ACCATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCA
TCATTTTGGCAAAGAATTGCAAGTTTGTACAAAAAAGCAGGCTGCCACCATGGCTTCTAACTTTACT
CAGTTCGTTCTCGTCGACAATGGCGGAACTGGCGACGTGACTGTCGCCCCAAGCAACTTCGCTAA
CGGGGTCGCTGAATGGATCAGCTCTAACTCGCGTTCACAGGCTTACAAAGTAACCTGTAGCGTTCG
TCAGAGCTCTGCGCAGAACCGCAAATACACCATCAAAGTCGAGGTGCCTAAAGTGGCAACCCAGA
CTGTTGGTGGTGTAGAGCTTCCTGTAGCCGCATGGCGTTCGTACTTAAATATGGAACTAACCATTCC
AATTTTCGCTACGAATTCCGACTGCGAGCTTATTGTTAAGGCAATGCAAGGTCTCCTAAAAGATGGA
AACCCGATTCCCTCGGCCATCGCAGCAAACTCCGGCATCTACGGTACCCATCACCATCACCATCAC
GGTACCGCTTCTAACTTTACTCAGTTCGTTCTCGTCGACAATGGCGGAACTGGCGACGTGACTGTC
GCCCCAAGCAACTTCGCTAACGGGGTCGCTGAATGGATCAGCTCTAACTCGCGTTCACAGGCTTAC
AAAGTAACCTGTAGCGTTCGTCAGAGCTCTGCGCAGAACCGCAAATACACCATCAAAGTCGAGGTG
CCTAAAGTGGCAACCCAGACTGTTGGTGGTGTAGAGCTTCCTGTAGCCGCATGGCGTTCGTACTTA
AATATGGAACTAACCATTCCAATTTTCGCTACGAATTCCGACTGCGAGCTTATTGTTAAGGCAATGCA
AGGTCTCCTAAAAGATGGAAACCCGATTCCCTCGGCCATCGCAGCAAACTCCGGCATCTACGCCGA
GGCAGCAGCAGCAAAAGAGGCAGCAGCAGCAAAAGAGGCAGCAGCAGCAAAAGAGGCAGCAGC
AGCAAAAGCCATGGCTTCAAATTTCACCCAGTTCGTGCTGGTAGATAATGGCGGTACGGGAGATGT
CACTGTTGCACCCTCTAATTTCGCTAACGGGGTTGCAGAGTGGATCTCAAGCAACTCCAGATCTCA
AGCGTACAAGGTCACCTGCAGCGTGAGACAATCAAGTGCCCAAAACAGGAAGTACACAATTAAAGT
TGAGGTCCCAAAAGTCGCAACTCAAACCGTCGGCGGTGTAGAGTTGCCCGTTGCGGCTTGGCGG
AGTTATCTCAACATGGAGTTGACTATCCCAATATTTGCTACCAACTCAGACTGTGAACTCATCGTTAA
GGCGATGCAGGGCCTTCTGAAAGACGGAAATCCCATTCCTAGCGCAATCGCCGCGAACAGCGGGA
TCTACGGTACCCATCACCATCACCATCACGGTACCGCTTCAAATTTCACCCAGTTCGTGCTGGTAGA
TAATGGCGGTACGGGAGATGTCACTGTTGCACCCTCTAATTTCGCTAACGGGGTTGCAGAGTGGAT
CTCAAGCAACTCCAGATCTCAAGCGTACAAGGTCACCTGCAGCGTGAGACAATCAAGTGCCCAAAA
CAGGAAGTACACAATTAAAGTTGAGGTCCCAAAAGTCGCAACTCAAACCGTCGGCGGTGTAGAGTT
GCCCGTTGCGGCTTGGCGGAGTTATCTCAACATGGAGTTGACTATCCCAATATTTGCTACCAACTCA
GACTGTGAACTCATCGTTAAGGCGATGCAGGGCCTTCTGAAAGACGGAAATCCCATTCCTAGCGCA
ATCGCCGCGAACAGCGGGATCTACAGGGATCCGGGCCCGCGGTTCGAAGGTAAGCCTATCCCTAA
CCCTCTCCTCGGTCTCGATTCTACGTGAACCCAGCTTTCTTGTACAAAGTGGTGATGGCCGGCCGC
TTCGAGCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAA
ATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTT
AACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCA
AGTAAAACCTCTACAAATGTGGTAGCGGCCGCGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCT
GCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCA
CAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGT
AAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGA
CGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAG
CTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCTCTTC
GGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTC
CAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC
GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTA
GCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTA
GAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCT
CTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGC
GCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACG
AAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATT
AAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAAT
CAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTG
TAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCA
CGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGG
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TCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCG
CCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTT
GGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGC
AAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCA
CTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGAC
TGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGC
GTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCT
TCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCA
CCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAA
AATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATA
TTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAA
CAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCA
TGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCGGCGCGCCGCGGCCGC 
 
Monomer variants 
 
NB: N55D 
GCTTCTAACTTTACTCAGTTCGTTCTCGTCGACAATGGCGGAACTGGCGACGTGACTGTCGCCCCA
AGCAACTTCGCTAACGGGGTCGCTGAATGGATCAGCTCTAACTCGCGTTCACAGGCTTACAAAGTA
ACCTGTAGCGTTCGTCAGAGCTCTGCGCAGGACCGCAAATACACCATCAAAGTCGAGGTGCCTAA
AGTGGCAACCCAGACTGTTGGTGGTGTAGAGCTTCCTGTAGCCGCATGGCGTTCGTACTTAAATAT
GGAACTAACCATTCCAATTTTCGCTACGAATTCCGACTGCGAGCTTATTGTTAAGGCAATGCAAGGT
CTCCTAAAAGATGGAAACCCGATTCCCTCGGCCATCGCAGCAAACTCCGGCATCTAC 
 
100: Y85H 
GCTTCAAATTTCACCCAGTTCGTGCTGGTAGATAATGGCGGTACGGGAGATGTCACTGTTGCACCC
TCTAATTTCGCTAACGGGGTTGCAGAGTGGATCTCAAGCAACTCCAGATCTCAAGCGTACAAGGTC
ACCTGCAGCGTGAGACAATCAAGTGCCCAAAACAGGAAGTACACAATTAAAGTTGAGGTCCCAAAA
GTCGCAACTCAAACCGTCGGCGGTGTAGAGTTGCCCGTTGCGGCTTGGCGGAGTCACCTCAACAT
GGAGTTGACTATCCCAATATTTGCTACCAACTCAGACTGTGAACTCATCGTTAAGGCGATGCAGGGC
CTTCTGAAAGACGGAAATCCCATTCCTAGCGCAATCGCCGCGAACAGCGGGATCTAC 
 
1000: N87L 
GCTTCAAATTTCACCCAGTTCGTGCTGGTAGATAATGGCGGTACGGGAGATGTCACTGTTGCACCC
TCTAATTTCGCTAACGGGGTTGCAGAGTGGATCTCAAGCAACTCCAGATCTCAAGCGTACAAGGTC
ACCTGCAGCGTGAGACAATCAAGTGCCCAAAACAGGAAGTACACAATTAAAGTTGAGGTCCCAAAA
GTCGCAACTCAAACCGTCGGCGGTGTAGAGTTGCCCGTTGCGGCTTGGCGGAGTTATCTCTTAAT
GGAGTTGACTATCCCAATATTTGCTACCAACTCAGACTGTGAACTCATCGTTAAGGCGATGCAGGGC
CTTCTGAAAGACGGAAATCCCATTCCTAGCGCAATCGCCGCGAACAGCGGGATCTAC 
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Fragment sequences for Gibson Assembly 
 
MCP-M 10: 
GCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCC
TACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTGCAAGTTTG
TACAAAAAAGCAGGCTGCCACCATGGCTTCAAATTTCACCCAGTTCGTGCTGGTAGATAATGGCGG
TACGGGAGATGTCACTGTTGCACCCTCTAATTTCGCTAACGGGGTTGCAGAGTGGATCTCAAGCAA
CTCCAGATCTCAAGCGTACAAGGTCACCTGCAGCGTGAGACAATCAAGTGCCCAAAACAGGAAGT
ACACAATTAAAGTTGAGGTCCCAAAAGTCGCAACTCAAACCGTCGGCGGTGTAGAGTTGCCCGTTG
CGGCTTGGCGGAGTTATCTCAACATGGAGTTGACTATCCCAATATTTGCTACCAACTCAGACTGTGA
ACTCATCGTTAAGGCGATGCAGGGCCTTCTGAAAGACGGAAATCCCATTCCTAGCGCAATCGCCGC
GAACAGCGGGATCTACGGTACCCATCACCATCACCATCACGGTACCGCTTCAAATTTCACCCAGTT
CGTGCTGGTAGATAATGGCGGTACGGGAGATGTCACTGTTGCACCCTCTAATTTCGCTAACGGGGT
TGCAGAGTGGATCTCAAGCAACTCCAGATCTCAAGCGTACAAGGTCACCTGCAGCGTGAGACAATC
AAGTGCCCAAAACAGGAAGTACACAATTAAAGTTGAGGTCCCAAAAGTCGCAACTCAAACCGTCGG
CGGTGTAGAGTTGCCCGTTGCGGCTTGGCGGAGTTATCTCAACATGGAGTTGACTATCCCAATATTT
GCTACCAACTCAGACTGTGAACTCATCGTTAAGGCGATGCAGGGCCTTCTGAAAGACGGAAATCCC
ATTCCTAGCGCAATCGCCGCGAACAGCGGGATCTACAGGGATCCGGGCCCGCGGTTCGAAGGTAA
GCCTAT 
 
MCP-M 100: 
GCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCC
TACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTGCAAGTTTG
TACAAAAAAGCAGGCTGCCACCATGGCTTCAAATTTCACCCAGTTCGTGCTGGTAGATAATGGCGG
TACGGGAGATGTCACTGTTGCACCCTCTAATTTCGCTAACGGGGTTGCAGAGTGGATCTCAAGCAA
CTCCAGATCTCAAGCGTACAAGGTCACCTGCAGCGTGAGACAATCAAGTGCCCAAAACAGGAAGT
ACACAATTAAAGTTGAGGTCCCAAAAGTCGCAACTCAAACCGTCGGCGGTGTAGAGTTGCCCGTTG
CGGCTTGGCGGAGTCACCTCAACATGGAGTTGACTATCCCAATATTTGCTACCAACTCAGACTGTG
AACTCATCGTTAAGGCGATGCAGGGCCTTCTGAAAGACGGAAATCCCATTCCTAGCGCAATCGCCG
CGAACAGCGGGATCTACGGTACCCATCACCATCACCATCACGGTACCGCTTCAAATTTCACCCAGT
TCGTGCTGGTAGATAATGGCGGTACGGGAGATGTCACTGTTGCACCCTCTAATTTCGCTAACGGGG
TTGCAGAGTGGATCTCAAGCAACTCCAGATCTCAAGCGTACAAGGTCACCTGCAGCGTGAGACAAT
CAAGTGCCCAAAACAGGAAGTACACAATTAAAGTTGAGGTCCCAAAAGTCGCAACTCAAACCGTCG
GCGGTGTAGAGTTGCCCGTTGCGGCTTGGCGGAGTCACCTCAACATGGAGTTGACTATCCCAATAT
TTGCTACCAACTCAGACTGTGAACTCATCGTTAAGGCGATGCAGGGCCTTCTGAAAGACGGAAATC
CCATTCCTAGCGCAATCGCCGCGAACAGCGGGATCTACAGGGATCCGGGCCCGCGGTTCGAAGG
TAAGCCTAT 
 
MCP-M 1000: 
GCTTCTGGCGTGTGACCGGCGGCTCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCC
TACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTGCAAGTTTG
TACAAAAAAGCAGGCTGCCACCATGGCTTCAAATTTCACCCAGTTCGTGCTGGTAGATAATGGCGG
TACGGGAGATGTCACTGTTGCACCCTCTAATTTCGCTAACGGGGTTGCAGAGTGGATCTCAAGCAA
CTCCAGATCTCAAGCGTACAAGGTCACCTGCAGCGTGAGACAATCAAGTGCCCAAAACAGGAAGT
ACACAATTAAAGTTGAGGTCCCAAAAGTCGCAACTCAAACCGTCGGCGGTGTAGAGTTGCCCGTTG
CGGCTTGGCGGAGTTATCTCTTAATGGAGTTGACTATCCCAATATTTGCTACCAACTCAGACTGTGA
ACTCATCGTTAAGGCGATGCAGGGCCTTCTGAAAGACGGAAATCCCATTCCTAGCGCAATCGCCGC
GAACAGCGGGATCTACGGTACCCATCACCATCACCATCACGGTACCGCTTCAAATTTCACCCAGTT
CGTGCTGGTAGATAATGGCGGTACGGGAGATGTCACTGTTGCACCCTCTAATTTCGCTAACGGGGT
TGCAGAGTGGATCTCAAGCAACTCCAGATCTCAAGCGTACAAGGTCACCTGCAGCGTGAGACAATC
AAGTGCCCAAAACAGGAAGTACACAATTAAAGTTGAGGTCCCAAAAGTCGCAACTCAAACCGTCGG
CGGTGTAGAGTTGCCCGTTGCGGCTTGGCGGAGTTATCTCTTAATGGAGTTGACTATCCCAATATTT
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GCTACCAACTCAGACTGTGAACTCATCGTTAAGGCGATGCAGGGCCTTCTGAAAGACGGAAATCCC
ATTCCTAGCGCAATCGCCGCGAACAGCGGGATCTACAGGGATCCGGGCCCGCGGTTCGAAGGTAA
GCCTAT 
 
 
 
qPCR Primers 
 
NanoLuc-Forward: CATCATCCCGTATGAAGGTCTGAGC 
NanoLuc-Reverse: AGTGTGCCATAGTGCAGGATCAC 
Firefly-Forward: AGACCGACTACC AGGGCTTCC 
Firefly-Reverse: TCAGGGCGATGGTTTTGTCCC 
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SI Figures 
 

 
Figure S1. Luciferase signals for the no-hairpin and 3'-UTR target hairpin NanoLuc reporters, co-

transfected with MCP-M and MCP-D proteins, and their variants. Experiments performed with no-

hairpin reporter at (A) 5 or (B) 15 ng of plasmid per well. Experiments performed with 3'-UTR reporter at 

(C) 5 or (D) 15 ng of plasmid per well. NanoLuc luminescence was normalized to firefly luciferase signal 

and plotted relative to signal in the presence of the non-binding variant (NB). Mean ± SEM of biological 

triplicates are shown. 
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Figure S2. Relative luciferase signal for the NanoLuc reporter containing the 5'-UTR MS2 target hairpin 

co-transfected with MCP-M and MCP-D proteins, and their variants at (A) 15, (B) 10, (C) 5, (D) 2.5 or 

(E) 1.25 ng of plasmid per well. Mean ± SEM of biological triplicates are shown. 

  



 
S14 

 

 

 

 

Table S1. Comparison of relative inhibition ratios between MCP-D and MCP-M across different binding 

affinities. Ratio of relative inhibition (1-relative luminescence) for MCP-D and MCP-M at different 

binding affinities (10 nM, 100 nM, and 500 nM), calculated as a function of transfection amount 

(1.25/2.5, 2.5/5.0, and 5.0/10. ng/well). Ratios greater than 1 indicate stronger translational repression 

by the MCP-D dimer compared to an equivalent concentration of MCP-M monomers. 
 


