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Figure S1: Potential energy plot of menin after energy minimization using OPLS and CHARMM36 force 
fields. 
Figure S2: Root mean squared deviation (RMSD) [(a) and (b)] and Radius of gyration (Rg) [(c) and (d)] plots 
after 20 ns MD simulation of menin using OPLS and CHARMM36 force fields for: (a) and (c) full protein 
including disordered regions; and (b) and (d) only structured part. 
Figure S3: Superimposition of the best pose from AutoDock Vina docking to the co-crystalized structures 
for (a) MI-2 (0RO), (b) MI-2-2 (0RT), (c) MI-89, and (d) MIV-6. For all the superimpositions, the co-
crystalized ligands are in red while the docking poses are coloured yellow. 
Figure S4: Protein-ligand interaction maps of menin in complex with (a) CID 71777742, (b) 
ZINC000103526876, (c) ZINC000085530497, (d) ZINC000095912718, (e) ZINC000070451048, (f) 
ZINC000085530488, (g) ZINC000095912706, (h) ZINC000103580868, and (i) ZINC000103584057. 



Figure S5: Radius of gyration plots of only the structured region of the unbound menin protein and the 
menin-ligand complexes generated using GROMACS after 100 ns simulation. The Rg plots were generated 
using: (a) and (b) whole menin structure from MD run 1; (c) and (d) whole menin structure from MD run 
2; (e) and (f) only structured regions of menin from MD run 2; (g) and (h) whole menin structure from MD 
run 3; and (i) and (j) only structured regions of menin from MD run 3. The unbound protein is coloured 
black while the known inhibitors CID 71777742, CID 36294 and 0RT are coloured red, green, and blue, 
respectively. 
Figure S6: Root mean square deviation of the unbound menin protein and the menin-ligand complexes 
generated using GROMACS after 100 ns simulation. The RMSD plots were generated using: (a) and (b) 
whole menin structure from MD run 1; (c) and (d) whole menin structure from MD run 2; (e) and (f) only 
structured regions of menin from MD run 2; (g) and (h) whole menin structure from MD run 3; and (i) and 
(j) only structured regions of menin from MD run 3. The unbound protein is coloured black while the 
known inhibitors CID 71777742, CID 36294, and 0RT are coloured red, green and blue, respectively. 
Figure S7: Root mean square fluctuation plots for menin-ligand complexes generated using GROMACS 
after 100 ns simulation for (a) MD run 2 and (b) MD run 3. The known inhibitors CID 71777742, CID 36294 
and 0RT are coloured as purple, red, and green, respectively. 
Figure S8: Per-residue energy decomposition of the menin-ligand complexes: (a) 0RT, (b) 36294, (c) 
71777742, (d) ZINC000095912705, (e)ZINC000103526876, (f) ZINC000085530497, (g) ZINC000095912718, (h) 
ZINC000070451048, (i) ZINC000085530488, (j) ZINC000095912706, (k) ZINC000103580868, and (l) 
ZINC000103584057. 
 
 

 



Figure S1. Potential energy plot of menin after energy minimization using OPLS and CHARMM36 force 
fields. 
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Figure S2. Root mean squared deviation (RMSD) [(a) and (b)] and Radius of gyration (Rg) [(c) and (d)] 
plots after 20 ns MD simulation of menin using OPLS and CHARMM36 force fields for: (a) and (c) full 
protein including disordered regions; and (b) and (d) only structured part. 
 
 
 



  

(a) (b) 

 
 

(c) (d) 
 
Figure S3. Superimposition of the best pose from AutoDock Vina docking to the co-crystalized structures 
for (a) MI-2 (0RO), (b) MI-2-2 (0RT), (c) MI-89, and (d) MIV-6. For all the superimpositions, the co-
crystalized ligands are in red while the docking poses are coloured yellow. 
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Figure S4. Protein-ligand interaction maps of menin in complex with (a) CID 71777742, (b) 
ZINC000103526876, (c) ZINC000085530497, (d) ZINC000095912718, (e) ZINC000070451048, (f) 
ZINC000085530488, (g) ZINC000095912706, (h) ZINC000103580868, and (i) ZINC000103584057. 
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Figure S5. Radius of gyration plots of only the structured region of the unbound menin protein and the 
menin-ligand complexes generated using GROMACS after 100 ns simulation. The Rg plots were generated 
using: (a) and (b) whole menin structure from MD run 1; (c) and (d) whole menin structure from MD run 
2; (e) and (f) only structured regions of menin from MD run 2; (g) and (h) whole menin structure from MD 
run 3; and (i) and (j) only structured regions of menin from MD run 3. The unbound protein is coloured 
black while the known inhibitors CID 71777742, CID 36294 and 0RT are coloured red, green, and blue, 
respectively.  
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Figure S6. Root mean square deviation of the unbound menin protein and the menin-ligand complexes 
generated using GROMACS after 100 ns simulation. The RMSD plots were generated using: (a) and (b) 
whole menin structure from MD run 1; (c) and (d) whole menin structure from MD run 2; (e) and (f) only 
structured regions of menin from MD run 2; (g) and (h) whole menin structure from MD run 3; and (i) and 
(j) only structured regions of menin from MD run 3. The unbound protein is coloured black while the 
known inhibitors CID 71777742, CID 36294, and 0RT are coloured red, green and blue, respectively. 
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Figure S7. Root mean square fluctuation plots for menin-ligand complexes generated using GROMACS 
after 100 ns simulation for (a) MD run 2 and (b) MD run 3. The known inhibitors CID 71777742, CID 36294 
and 0RT are coloured as purple, red, and green, respectively. 
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Figure S8. Per-residue energy decomposition of the menin-ligand complexes: (a) 0RT, (b) 36294, (c) 
71777742, (d) ZINC000095912705, (e) ZINC000103526876, (f) ZINC000085530497, (g) ZINC000095912718, 
(h) ZINC000070451048, (i) ZINC000085530488, (j) ZINC000095912706, (k) ZINC000103580868, and (l) 
ZINC000103584057. 


