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Supplementary Figure 1. MenT1 is phosphorylated when co-expressed with MenA1 in vivo. 

Supplementary Figure 2. MenT1 is phosphorylated when incubated with each nucleotide in the 

presence of MenA1 and MgCl2. 

Supplementary Figure 3. D41 and K137 are essential for phosphorylation. 

Supplementary Figure 4. Phosphorylation activity is localised to the MenA1 N-terminus. 

Supplementary Figure 5. MenT1 is phosphorylated at T39. 

Supplementary Figure 6. All four NTPs are viable substrates for phosphorylation activity. 

Supplementary Figure 7. Molecular docking predicts a major role of the phosphate tail in nucleotide 

binding. 

Supplementary Figure 8. Phosphorylation blocks heterotrimeric complex formation. 

Supplementary Figure 9. MD simulations support the existence of a MenA1:MenT1-p heterodimer in 

solution. 

Supplementary Table 1. Plasmids used in this study. 
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Supplementary Table 

 

Supplementary Table 1 - Plasmids used in this study 

Gene name Primers Primer sequence (5′ to 3′) 

pGMC-MenA1T1 Rv0078B In-Fusion For GAAGACAGGCTGCCCATGGCAGTTTCCGTCGCTGC 

Rv0078A In-Fusion Rev TGTATAATAAAGTTGTTACCACTTGGCGGCGAGGC 

pGMC-MenT1 Rv0078A In-Fusion For GAAGACAGGCTGCCCATGAACGCTGTGGAGTCGAC 

Rv0078A In-Fusion Rev TGTATAATAAAGTTGTTACCACTTGGCGGCGAGGC 

pGMC-MenA1 Rv0078B In-Fusion For GAAGACAGGCTGCCCATGGCAGTTTCCGTCGCTGC 

Rv0078B In-Fusion Rev TGTATAATAAAGTTGTTATGTGAACCGTGTGGACG 

pGMC-MenT1 T39A Rv0078A T39A For TCCGAACCACGTTTCGCCCGTGACGTGGACATT 

Rv0078A T39C Rev AATGTCCACGTCACGGGCGAAACGTGGTTCGGA 

pGMC-MenT1 T39C Synthesized and cloned by Genscript 

pGMC-ParDE1 Synthesized and cloned by Genscript 

pJEM15-Prv0078B/A Synthesized and cloned by Genscript 

pJEM15-Prv1960c/1959c Synthesized and cloned by Genscript 

pLAM-MenA1 Rv0078B NdeI For TTGAATTCCATATGGCAGTTTCCGTCGCTGCGCAG 

Rv0078B EcoRI Rev TTGAATTCTTATGTGAACCGTGTGGACG 

pRARE Novagen 

pPF656 
MenA3 

pPF1330 Rv1044 For TTTCATATGCAATTGAGGAGGACAGGGATGTGTGCAAAACCGTATCTAA 

pPF1331 Rv1044 Rev TTTACTAGTCCCGGGCTTGGTCACGCCGATG 

pPF657 
MenT3 

pPF1332 Rv1045 For TTTCATATGCAATTGAGGAGGACAGGGATGACCAAGCCCTATTCGTC 

pPF1333 Rv1045 Rev TTTACTAGTCCCGGGTCATCTTTTCGTCGCCC 

pPF658 
MenA4 

pPF1334 Rv2827c For TTTCATATGCAATTGAGGAGGACAGGGATGGT GAGCCCAGCCG 

pPF1335 Rv2827c Rev TTTACTAGTCCCGGGGTCACGCCTTGCCGATC 

pTRB517 
His6-SUMO-MenT3 

TRB1120 TTTGGTACCAAGAAGGAGATATATCCATGAGTGGC 

TRB1121 GCCTCCCGTCTGCTGTTGAA 

TRB1122 TTCAACAGCAGACGGGAGGCACCAAGCCCTATTCGTCGCC 

TRB1124 TTTAAGCTTTTATTATCTTTTCGTCGCCCGATCAA 

pTRB544 
His6-SUMO-MenT4 

TRB1175 TTTCCCGGGAAGAAGGAGATATATCCATGAGTGGC 

TRB1176 TTCAACAGCAGACGGGAGGCGCCGGTCTGACCCGTGCG 

TRB1177 TTTAAGCTTTTATTAGGACCGCAGCACCGCCAG 

TRB1121 TTCAACAGCAGACGGGAGGCAACAAAGCTAAATTAACAGC 

pTRB597 
MenA1 

TRB1681 Rv0078B For CAACAGCAGACGGGAGGTAGGAGGACAGGGATGGCAGTTTCCGTCGCTG 

TRB 1682 Rv0078B Rev GCGAGAACCAAGGAAAGGTTATTATCATGTGAACCGTGTGGACG 

pTRB617 
His6-SUMO-MenA1 

TRB1699 Rv0078B For CAACAGCAGACGGGAGGTGCAGTTTCCGTCGCTGCG 

TRB1700 Rv0078B Rev GCGAGAACCAAGGAAAGGTTATTATGTGAACCGTGTGG 

pTRB629 
His6-SUMO-MenT1 

TRB1701 Rv0078A For CAACAGCAGACGGGAGGTAACGCTGTGGAGTCGACAC 

TRB1702 Rv0078A Rev GCGAGAACCAAGGAAAGGTTATTACCACTTGGCGGCGAGGCG  

pTRB655 
His6-SUMO-MenA1 N1-32 

TRB1883 For TAATAACCTTTCCTTGGTTCTCGCATTC 

TRB1884 Rev CCGTTCACGACCCAGCCT 

pTRB669  
MenA3 D74A 

Synthesized and cloned by Genscript 

pTRB670  
MenA3 S93A 

Synthesized and cloned by Genscript 

pTRB671  
MenA3 H98A 

Synthesized and cloned by Genscript 

pTRB672  
MenA3 D102A 

Synthesized and cloned by Genscript 

pTRB673 Synthesized and cloned by Genscript 



MenA3 N104A 

pTRB674  
MenA3 D155A 

Synthesized and cloned by Genscript 

pTRB717  
MenA3 V103A 

Synthesized and cloned by Genscript 

pTRB718  
MenA3 P105A 

Synthesized and cloned by Genscript 

pTRB719  
MenA3 D102A/N104A 

Synthesized and cloned by Genscript 

pTRB720  
MenA3 D102A/V103A/N104A 

Synthesized and cloned by Genscript 

pTRB698  
His6-SUMO-MenT1 T39A 

Synthesized and cloned by Genscript 

pTRB699  
His6-SUMO-MenT1 D41A 

Synthesized and cloned by Genscript 

pTRB700  
His6-SUMO-MenT1 K137A 

Synthesized and cloned by Genscript 

pTRB701  
His6-SUMO-MenT1 D152A 

Synthesized and cloned by Genscript 

pTRB704  
His6-SUMO-MenA1 L14R/V19R 

Synthesized and cloned by Genscript 

tRNA primers 

M. tuberculosis tRNA Gly-3 Mtb tRNA Gly-3 For ATTAATACGACTCACTATAGGCGGGCGTAGCTCAATGGT 

Mtb tRNA Gly-3 Rev TGGAGCGGGCGACGGGAATC 

M. tuberculosis tRNA Met-2 Mtb tRNA Met-2 For ATTAATACGACTCACTATAGGGCGATGTAGCTCAGTCGGTTAGAGCGA 

Mtb tRNA Met-2 Rev TGGTAGCGATGGCCGGACTCGAA 

T7-tRNA T7-For ATTAATACGACTCACTAT 

HDV-Rev AAACGACGGCCAGTGCCAAG 

HDV short-Rev CTTCTCCCTTAGCCTACCG 

M. tuberculosis tRNA T7-Gly3-
HDV 

Gly3-HDV For CGATTCCCGTCGCCCGCTCCAGGGTCGGCATGGCATCTC 

Gly3-HDV Rev GAGATGCCATGCCGACCCTGGAGCGGGCGACGGGAATCG 

T7-Gly3 For ATTAATACGACTCACTATAGCGGGCGTAGCTCAATGGTA 

HDV-Rev AAACGACGGCCAGTGCCAAG 

Gly3 Mtb For GCGGGCGTAGCTCAATGGTAGAGCCCTAGTCTTCCAAACTAGCGACGCGG
GTTCGATTCCCGTCGCCCGCTCCA 

HDVFor GGGTCGGCATGGCATCTCCACCTCCTCGCGGTCCGACCTGGGCTACTTCGG
TAGGCTAAGGGAGAAGCTTGGCACTGGCCGTCGTTT 

Sequences of T7-tRNA-HDV constructs 

T7-Met-2-HDV 
attaatacgactcactataggcgatgtagctcagtcggttagagcgaacgactcataatcgttaggtcgccggttcgagtccggccatcgctaccagggtcggcatggcatctccacctcctcgcg
gtccgacctgggctacttcggtaggctaagggagaagcttggcactggccgtcgttt 

 


