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|. MD Simulations of a pure DDM micelle (i.e. without peptide) by using
aflsalsfsembl i ngd strategy

Pure dodecytb-D-maltoside (DDM, Figure 2(c) in the main text) micelle was simulated by
performing a molecular dynamisimulation of 132 DDM monomers with 24998 TIP3 water
molecules[1]. Water was costrained to be rigid by using the SETTLE algoritfth DDM was
modeled with the GLYCAMOE force field [3] as described in the main text. The initial starting
cond tion of the system waggregatedotstrbayeggpi wl
(132) were randomly placed in a simulation cubic box. The simulation was carried with the
GROMACS (v4.5.3) simulation packad¢#5] at T = 298 K and P = 1.015 bars during 115 ns after
equilibration periods of 400 ps dadén the NVT and NPT ensembles. The temperature and the
pressure of the simulated system during the production phase period were controlled with the Nosé
Hoover thermostdb,7] and the Parrinell®ahman barost§8,9]wi trla n gcoupling constants of

0.3 and 1.0 ps and a compressibility vaifid5.10° bar*. DDM and water were coupled separately to
thermostatic bath&Ve used a cutoff of 10 A for both short and lemgge interactions and 2 fs time

step to integrate the equation of motions. The neighbor list was updated every 10 fsLIN@SP
algorithm was used to restrain bond lengths to their equilibration vilOgsAtomic coordinates

were saved every 2 ps for subsequent analysis.

Characteristic properties (such as DDM monomers aggregation process, micelle size, shape and radic
density profile) were computed and compared with our previous [dtkvhere a preformed micelle

with the same sizand the same force fieldas simulatedThe results are presented in Figures2S1

and in the Table S1.

lI. MD Simulations of three mTM16 peptides in water and with DPC
and DDM micelles.

Simulations of three copies of the mTM16 peptide inewand with DPC and DDM micelles were
carried out by using the same methodology described in the main text. These three simulated system
contain 14141, 16829 and 249@&ter moleculesnd the same numbers@PC or DDM molecules

(i.e. 55 and 132, respeetly). The simulations were carried during 317, 215 and 218 ns, respectively
and the trajectories were dumped every 2 ps. In Fighi&sl9, we present final snapshots of the

three simulations and the secondary structure changes of the peptides asma dfitiote.
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Figure S1: (A) Aggregation process of DDM monomers into a micelle vs. time for the simulation
performed without peptide and with the GLYCAMO6 force field. DDM molecules are drawn in the
CPK style. Water is not shown for claritCarbons of the headgroup aime alkyl tail are in gray
whereas oxygeand hydrogen are in whit&hese figures wenmadeusing the PyMOL prografi2].

(B): The number of DDM clustsrcontained in the simulation cell was computed every 10 ps.
Carbons and oxygen of the head group and the alkyl tail are in grey, red and white colors,
respectivelyDoublee x ponent i al ytting r esulnéis grayrcaor (dee a wn
main text for details). In the inset, the radius of gyratisrtime is shown ands compared with the
value obtained in referengél] (dashed line) for DDM micelle constructed with a-pssembling

approach.
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Figure S2: Average radial density profiles withgect to the center of mass (r = 0 A) for simulations
performedwith the selfassembling (contimuslines) and the preformed (poirft)1] approaches for
the DDM outermost (GIcA cyan), innermost glucose (GlcB, magenta), the alkyl tail (beowin)

water (violet). See Figure 2(c) in the méaxt for positions of each group in the DDM molecules.
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Figure S3: Aggregation process of DPC (A) and DDM (B) monomers into a micelle vs. time for the

R2 simulations.The black, redgreenand blue colorsrefer to the simulationsarried outwith the



mTM10, mTM16, TM17 and KTM17 peptides, respectivelyne double exponential fitting results

are shown in the inset and drawn with continuous lines in gray, orange, dark green and cyan for
mTM10, mTM16, TM17 and KTM17, respectively. In case of the DDM sinat the three latter

data are not fitted (see main text for detail$)e number of DPC and DDM clusters contained in the

simulation cell were computed every 10 ps.

Figure S4: Final snapshots of the TM10, mTM16, TM17 and KTM17 peptides with DRD)(And
DDM micelles (EH) for the R2 simulationsThe carbon atoms of the headgroup drelalkyl tail are

in gray color,oxygen, phospbrus and nitrogen atoms are in red, yellow and blugeively.
Hydrophobic, polaunchargednegatively and positivelgharged amin@acid residues are colored in
orange, magenta, yellow and blue colors, respectividig tryptophan residue of each peptide is

shown in black color. This figure waseatedusing the PyMol progranl2].
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Figure S5:Radius of gyratiowvstime fortheformation ofDPC (A) and DDM (B) micelles with
mTM10 (black), mTM16 (red), TM17 (green) and KW (blue) for the R2 simulations. Peptide

atoms were not included in the calculatioh®y.
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Figure S6: Peptidemicelle center of mass distancgeghic, as a function of time of DPC (A) and
DDM (B) obtained from the R2 simulation cases. The trajectorynTM10, mTM16, TM17 and

KTM17 are shown in black, red, green and blue colors, respectively
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Figure S7Aver age r adi aj ( adenshe migellepntepof mass (r = 0 A) for the

0 5 10

DPGCR1 simulation.In the panelsmTM10 (A), mTM16 (B), TM17 (C) and KTM17 (D)In the

picture are shown profile for theeptides (black) Trp (red),the DPC cholindgreen)and phosphate

groups(blue) the alkyl tail(brown)and wateKviolet).
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Figure S8: Same a# Figure S7 but obtained fronDPC-R2 simulations.



