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Figure S1. Schematic illustration of the charge elimination and redistribution scheme. a) 
Original MM charge for the cofactor flavin hydroperoxide (FADHOOH) and b) Adjusted MM 
charge for FADHOOH. QM atoms are colored red.

S3



Figure S2. Relative energy and variations of (s) b) by MSM-ME and c) by MSM-EE along LUP 
path of Claisen rearrangement in aqueous solutions. 
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Figure S3. Optimized geometric parameters with respect to Claisen rearrangement reaction 
coordinate a) at the reactant, b) at the transition state, and c) product states in aqueous 
solutions.
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Figure S4. Relative energy and variations of (s) b) by MSM-ME and c) by MSM-EE along 
LUP path of Claisen rearrangement in enzyme.
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Figure S5. Optimized geometric parameters with respect to Claisen rearrangement reaction 
coordinate a) at the reactant, b) at the transition state, and c) product states enzyme.
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Figure S6. Relative energy and variations of (s) b) by MSM-ME and c) by MSM-EE along 
AFIR path of hydroxylation in enzyme.
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Figure S7. Relative energy and variations of (s) b) by MSM-ME and c) by MSM-EE along 
LUP path of hydroxylation in enzyme.
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Figure S8. Optimized geometric parameters with respect to Claisen rearrangement reaction 
coordinate a) at the reactant, b) at the transition state, and c) product states enzyme.

a) b) c)

O1
C

Bond length [Å]
ONIOM-ME
ONIOM-EE
MSM-ME
MSM-EE

O2

RO1O2
1.436
1.469
1.420
1.459

RO1C
3.052
2.598
2.953
2.879

RO1O2
1.473
1.913
1.449
1.893

RO1C
2.661
1.912
2.584
1.926

RO1O2
2.566
2.438
2.381
2.428

RO1C
1.432
1.400
1.428
1.411

O1

C
O2 O1

C
O2

S10


