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Supporting Tables

Table S1. Coarse-grained simulations carried out for CYP 2C9 and CYP 2C19.

Residue numbers and regions

CYP °DB ID No. of CG
System ™ Linker Flexible  Globular simulations
Helix linker* domain
CYP 2C9
S1 1R90 3-21 22-49 22-36 50-490 10
S2 1R90 3-21 22-49 26-38 50-490 5
S3 1R90 Globular domain only 1
M1 Modell 3-21 22-49 22-36 50-490 6
M2 Model2 3-21 22-49 22-36 50-490 6
M3 Model3 3-21 22-49 22-36 50-490 6
M4 Model4 3-21 22-49 22-36 50-490 5
mtCYP2C9  Mutant* 3-21 22-49 22-36 50-490 5
CYP 2C19
S1 4GQS 3-24 25-49 26-38 50-490 10
S2 4GQS 3-21 22-49 22-36 50-490 5
S3 4GQS Globular domain only 1
mtCYP2C19  Mutant 3-21 22-49 22-36 50-490 5

S: CG simulations using globular domain from crystal structure, M: CG simulations of
CYP 2C9 using modeled structures, *Linker region which was set flexible by removing
elastic restraints from the residues mentioned. *Mutant structures of CYP 2C9 and CYP
2C19 prepared after substitution of residues in the linker, B-strand1, B-C and F’-G’ loops.



Table S2: CG simulations of CYP 2C9 models show the dependence on the initial
conformation of the globular domain of the final orientation of the globular domain with
respect to the membrane. Values of angles and distances characterizing the positioning of
the globular domain are shown for CG trajectories of CYP 2C9 M1 and M3, along with
their classification according to the orientation of the globular domain into classes A, A/B
or B. The results are shown for trajectories starting from six different initial conformations
of the full protein with different orientations of the globular domain (Oril-6). Values of
means and standard deviations were computed after excluding the first 5 ps of each
production simulation.

CYP 2C9
initial

orientations

Oril
Ori2*
Ori3
Ori4
Ori5
Ori6

Oril
Ori2
Ori3
Ori4
Ori5
Ori6

Angles (°) Distances (A)
B Linker F-G’ Globular
CYP2C9:M1
8816 110+6 20%2 25+2 4612
90+7 102+12 19+2 24+2 4612
101+6 123+6 21+2 26+2 47+2
99+7 123+7 20%2 25+2 46+2
94+6 120+6 21+2 25+2 47+2
94+6 104+6 19+2 26+2 45+2
CYP2C9:M3
101+6 12645 20%2 25%2 4712
92+7 116+6 18+2 24412 4612
9419 12048 19+2 25%2 4612
92+7 139+7 2242 2412 472
9516 139+7 2142 24412 47+2
9516 138+6 2242 24412 48+2

Class

> >» » >» > >

A/B

W W W > >

* Mean and standard deviation for M1 Ori2 were calculated after 12 ps.



Table S3: CG simulations of mutant chimeras show the dependence on residues at the
membrane interface of the final orientation of the globular domain with respect to the
membrane. Values of the angles and distances, as well as the classes (A, A/B, B),
characterizing the positioning of the globular domain are shown for CG trajectories of
mt2C9 and mt2C19 started from 5 different initial conformations of the full protein with
different orientations of the globular domain. Values of means and standard deviations
were computed after excluding the first 8.5 microseconds for mt2C9 and the first (1)
microsecond for mt2C19.

mtCYPs

Orientation*

Oril
Ori2
Ori3
Ori4
Ori5
Oril-5

Oril
Ori2
Ori3
Ori4
Ori5
Oril-5

Angles (°) Distances (A)
a B Linker F-G’ Globular

mt2C9

102+5 1255 274 30+4 4412

99+6 1396 2814 2914 45+2

9816 12316 274 29+4 4412

937 133+10 274 29+4 44+2

9816 12416 264 294 44+2

98+7 129+10 274 29+4 44+2
mt2C19

9316 11446 202 2512 47+2

9418 13948 1812 2412 47+2

102+6 128+5 1942 2512 4612

9418 116+12 18+2 24+4 452

94+7 1386 212 2412 47+2

9518 127+13 1942 253 4612

Class

A/B

w

A/B

*Initial orientations for all mutant simulations were the same as for the corresponding
wildtype CG system (S1)
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Figure S1: Comparison of the orientation and position of the globular domain with respect
to the phospholipid bilayer in the CG simulations of wild-type CYP 2C9 (green) and CYP
2C19 (red). Angles a and B (°) and the axial distance of the CoM of the globular domain
from the membrane CoM (A) are given by circles, squares, and triangles, respectively.
Mean and standard deviation values are given for systems S1-S3, defined in Table 1 (left)
and for 10 trajectories of CG simulation systems 1 (S1) (right). The dotted lines connecting
the CYP 2C9 angles are provided for guidance. Each trajectory was started with a different
initial conformation of the flexible linker and therefore a different initial orientation of the
globular domain. In the CYP 2C9 S1 simulations, all 10 trajectories gave  values below
125° (class A). In the CYP 2C19 S1 simulations, 8 trajectories gave 3 values above 130°
(class B), 1 had a 3 value in the range 125° - 130° (class A/B), and one had a B value below
125° (class A). For all three systems (S1-S3), on average, CYP 2C9 adopted a class A
orientation and CYP 2C19 adopted a class B orientation.
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Figure S2: Convergence of the orientation and position of the globular domain during CG
simulations of CYP 2C9 M1 (left) and M3 (right) systems. Angles (°) and distances (A) are shown
vs simulation time (us) for six trajectories for each system. The color scheme is as in Figure 3.
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Figure S3: Convergence of the orientation and position of the globular domain during CG

simulations of mt2C9 (left) and mt2C19 (right). Angles (°) and distances (A) are shown vs
simulation time (us) for six trajectories for each system. The color scheme is as in Figure 3.
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Figure S4: Ca-atom root mean squared deviation (RMSD) plots during AA MD simulations of the
CYP2C9 (upper) and CYP2C19 (lower) globular domains (residues 50-490) with respect to the
energy minimized structures are shown for simulations starting with the structure from CG
simulation CG:S1 for apo (black) (SIM1) and ligand bound (red) (SIM2) forms and starting from
CG:S2 for the apo form in cyan (SIM3).



300 Py T T T T T T T T
250 o

200 | -

Bfactor

150 | , -

f ‘J;l-‘,ﬁula

f
1
0 50 10

100 |-

50

| ]
d“\“ﬁi g\ U o st M p ;J\?AL'

150 200 250 300 350 500

300

250

200

150

Bfactor

100

T L’ 'IUOI‘L}*JI,\ [__}\_»A /}-r. \L-"l:{,’u_ ! ﬁ#*"r"fﬁ;r;‘\ W H'icf-

150 200 250 300 350 400 450 500

Residue numbers

Figure S5: Comparison of the average B-factor values (8n?rmsf?/3) of CYP 2C9 (top) and CYP
2C19 (bottom) in AA MD simulations with the crystallographic B-factors (yellow). Simulations
are colored as in Figure S4.



Proximal view

Figure S6: Crystal structures colored by B-factor values for the two CYPs (CYP 2C9: PDB 1R90,
and CYP 2C19: PDB 4GQS). The proximal view is from the side where the CYP reductase is
expected to bind. The distal view is from the side where tunnels from the active site to the solvent
open. Increasing B-factor is represented by color, from blue to red, and the thickness of the ribbon,
from thin to thick. The heme is shown in stick representation.
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Figure S7: Differences in the CYP 2C9 and CYP 2C19 residues at the membrane interface shown
in the last frames of AA MD simulations (SIM1 and SIM2). (A-D): The residues in CYP 2C9 apo
form (A) and ligand (flurbiprofen) bound form (B) are shown in cyan colored stick representation.
The protein is shown in cartoon representation with different colors assigned to secondary
structures. B-sheet 1-2 is shown in violet, the BC loop in yellow, the F’G’ helices in green, and the
I-Helix in blue. The rest of the protein is shown in transparent grey and red color. The same
representation is followed for the CYP 2C19 apo (C) and ligand (0XV) (D) bound forms.
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