1) Discussion on the fluctuations in the MD trajectories for NAD+ in the SIRT3 and Sir2Tm ternary complexes
· NAD+ is relatively stable in MD simulations of SIRT3 and Sir2TM ternary structures. The two figures below plotted the RMSD of heavy atoms in NAD+ vs the crystal structure or averaged structure of last 10 ps. In SIRT3, the fluctuation is slightly larger; the average RMSD is 0.70 with a standard deviation of 0.11 Å using crystal structure (4FVT) as reference. In Sir2TM, the average RMSD is 1.21 with a standard deviation of 0.07 Å using crystal structure (2H4F) as reference.
· Using the averaged structure of last 10ps as reference, we noticed a change in NAD+ configuration in the last 2.5ns of the Sir2TM ternary complex MD simulation, which is related to the nicotinamide moiety shift slightly in its position.
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2) Discussion on average MD structures
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· The above figure shows the averaged structures of 10 ps at 19, 21, 23, 25 and 27 ns from MD simulation of complex (SIRT3/Ac-ACS2/NAD+/NAM). Alignment was made using residues 139-151, 313-378 in Rossmann fold domain that forms A binding pocket.
· The following shows the interaction diagrams from each of the averaged structures. We can see that some contacts between SIRT3 and NAD+ changes over the course of MD. However, the majority the interactions remain stable for complex (SIRT3/Ac-ACS2/NAD+/NAM).
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(a) SIRT3-NAD+ interaction diagrams of MD averaged structure of complex with NAM at 19 ns (averaged over 10 frames from 10 ps).
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(b) SIRT3-NAD+ interaction diagrams of MD averaged structure of complex with NAM at 21 ns (averaged over 10 frames from 10 ps).
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(c) SIRT3-NAD+ interaction diagrams of MD averaged structure of complex with NAM at 23 ns (averaged over 10 frames from 10 ps).
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(d) SIRT3-NAD+ interaction diagrams of MD averaged structure of complex with NAM at 25 ns (averaged over 10 frames from 10 ps).
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(e) SIRT3-NAD+ interaction diagrams of MD averaged structure of complex with NAM at 27 ns (averaged over 10 frames from 10 ps).




· In the case of SIRT3/NAD+ binary complex, the nicotinamide moiety and the Zn binding domain can move significantly over the course of MD when we align the Rossmann fold domain of SIRT3. Below figure shows the averaged structures of 10 ps at 22, 24, 26, 28, 30 and 32 ns from MD simulation of binary complex (SIRT3 /NAD+). Alignment was made using residues 139-151, 313-378 in Rossmann fold domain that forms A binding pocket.
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[bookmark: _GoBack]The following figures show the interaction diagrams of NAD+ with SIRT3 from the above snapshots. 
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RMSD of NAD+ in SIRT3 ternary complex MD simulation (last 10 ns)
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RMSD of NAD+ in Sir2TM ternary complex MD simulation (last 10 ns)
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