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Additional Tables and Figures

Atom type
Group _ Charges
Amber99sb Lipid14
CHs Head Group CT cD -0.096L
CHs; Head Group HP hE 0.0790
N-Oxide Head Group N4 nA 0.1569
N-Oxide Head Group @) oC -0.604L

Table S1: Computed RESP atomic partial charges and atom types usedAmk&e9sband
Lipid14 simulations for the LDAO headgroup.

Atom type
Group Charges
Amber99sb Lipid14
1°' CH, Hydrophobic Tail CT cD 0.0269
1" CH, Hydrophobic Tail HC hL 0.0449
29 CH, Hydrophobic Tail CT cD 0.0586
2™ CH, Hydrophobic Tail HC hL -0.0075
3™ CH, Hydrophobic Tail CT cD -0.0002
3™ CH, Hydrophobic Tail HC hL 0.0074
4™ CH, Hydrophobic Tail CT cD 0.0220
4™ CH, Hydrophobic Tail HC hL -0.001
5™ CH; Hydrophobic Tail CT cD -0.0764
5™ CH; Hydrophobic Tail HC hL 0.01%

Table S2: Computed RESP atomic partial charges and atom types usedAmik&e99sband
Lipid14 simulations for the -pentane alkyl chain. Note that the €H, is connected to nitrgen
atom of the LDAO headgroup are the same in each fragment.



Atom type
Group Charges
Amber99sb Lipid14
1°' CH, Hydrophobic Tail CT ch 0.0269
1" CH, Hydrophobic Tail HC hL 0.0449
2" CH, Hydrophobic Tail CT cD 0.0762
2" CH, Hydrophobic Tail HC hL -0.0119
3™ CH, Hydrophobic Tail CT cD -0.0000
3™ CH, Hydrophobic Tail HC hL 0.0004
4™ CH, Hydrophobic Tail CT cD -0.0093
4™ CH, Hydrophobic Tail HC hL 0.0008
5™ CH, Hydrophobic Tail CT cD 0.0482
5™ CH, Hydrophobic Tail HC hL -0.0073
6" CH, Hydrophobic Tail CT cD -0.072
6™ CH, Hydrophobic Tail HC hL 0.0145

Table S3 Samdegend as Table S2 for thehexanealkyl chain

Atom type
Group Charges
Amber99sb Lipid14
1°' CH, Hydrophobic Tail CT ch 0.0269
1"* CH, Hydrophobic Tail HC hL 0.0449
2" CH, Hydrophobic Tail CT cD 0.0692
2" CH, Hydrophobic Tail HC hL -0.0081
3™ CH, Hydrophobic Tail CT cD 0.0116
3™ CH, Hydrophobic Tail HC hL -0.0025
4™ CH, Hydrophobic Tail CT cD -0.0081
4™ CH, Hydrophobic Tail HC hL -0.0063
5™ CH, Hydrophobic Tail CT cD 0.0118
5™ CH, Hydrophobic Tail HC hL -0.0019
6" CH, Hydrophobic Tail CT cD 0.0458
6™ CH, Hydrophobic Tail HC hL -0.0044
7" CH, Hydrophobic Tail CT cD -0.0856
7" CH, Hydrophobic Tail HC hL 0.0168

Table S4 Same legend as Table S2 for thbaptane




Atom type
Group Charges
Amber99sh Lipid14

1% CH, Hydrophobic Tail CT cD 0.0269
1"* CH, Hydrophobic Tail HC hL 0.0449
2" CH, Hydrophobic Tail CT cD 0.0579
2 CH, Hydrophobic Tail HC hL -0.0064
3™ CH, Hydrophobic Tail CT cD 0.0209
3™ CH, Hydrophobic Tail HC hL -0.0010
4™ CH, Hydrophobic Tail CT cD -0.0002
4™ CH, Hydrophobic Tail HC hL -0.0086
5™ CH, Hydrophobic Tail CT cD 0.0114
5" CH, Hydrophobic Tail HC hL -0.0097
6™ CH, Hydrophobic Tail CT cD 0.0122
6" CH, Hydrophobic Tail HC hL 0.0004
7" CH, Hydrophobic Tail CT cD 0.0367
7™ CH, Hydrophobic Tail HC hL -0.00%5
8™ CH, Hydrophobic Tail CT cD -0.0857
8™ CH, Hydrophobic Tail HC hL 0.0171

Table S4 Same legend as Table S2 for theatanealkyl chain




Atom type
Group Amber99sb = Lipid14 Charges

1°' CH, Hydrophobic Tail CT cD 0.0269
1"% CH, Hydrophobic Tail HC hL 0.0449
2 CH, Hydrophobic Tail CT cD 0.064

2™ CH, Hydrophobic Tail HC hL -0.0083
3™ CH, Hydrophobic Tail CT cD 0.0108
3™ CH, Hydrophobic Tail HC hL -0.0003
4™ CH, Hydrophobic Tail CT cD 0.0080
4™ CH, Hydrophobic Tail HC hL -0.0079
5™ CH, Hydrophobic Tail CT cD 0.0180
5™ CH, Hydrophobic Tail HC hL -0.0113
6" CH, Hydrophobic Tail CT cD 0.0133
6™ CH, Hydrophobic Tail HC hL -0.0071
7™ CH, Hydrophobic Tail CT cD 0.0050
7™ CH, Hydrophobic Tail HC hL 0.0007
8™ CH, Hydrophobic Tail CT cD 0.0389
8™ CH, Hydrophobic Tail HC hL -0.0042
9™ CH, Hydrophobic Tail CT cD -0.0806
9™ CH, Hydrophobic Tail HC hL 0.0160

Table S5 Same legend as Table S2 for theananealkyl chain




Atom type
Group Charges
Amber99sb Lipid14

1°' CH, Hydrophobic Tail CT cD 0.0269
1" CH, Hydrophobic Tail HC hL 0.0449
2% CH, Hydrophobic Tail CT ch 0.0645
2™ CH, Hydrophobic Tail HC hL -0.008L
3™ CH, Hydrophobic Tail CT cD 0.0144
3™ CH, Hydrophobic Talil HC hL -0.0015
4™ CH, Hydrophobic Tail CT cD -0.0031
4™ CH, Hydrophobic Tail HC hL -0.0068
5™ CH, Hydrophobic Tail CT cD 0.0283
5™ CH, Hydrophobic Tail HC hL -0.0111
6" CH, Hydrophobic Tail CT cD 0.0204
6™ CH, Hydrophobic Tail HC hL -0.0088
7™ CH, Hydrophobic Tail CT cD 0.0049
7™ CH, Hydrophobic Tail HC hL -0.0065
8" CH, Hydrophobic Tail CT cD 0.0064
8™ CH, Hydrophobic Tail HC hL -0.0005
9™ CH, Hydrophobic Tail CT cD 0.0423
9™ CH, Hydrophobic Tail HC hL -0.004
10™ CH, Hydrophobic Tail CT cD -0.0822
10" CH, Hydrophobic Tail HC hL 0.01683

Table S6 Same legend as Table S2 for thdatanealkyl chain




Group Alom type Charges
Amber99shb Lipid14

1°' CH, Hydrophobic Tail CT ch 0.0269
1" CH, Hydrophobic Tail HC hL 0.0449
2" CH, Hydrophobic Tail CT cD 0.0612
2™ CH, Hydrophobic Tail HC hL -0.007
3™ CH, Hydrophobic Tail CT cD 0.0167
3™ CH, Hydrophobic Tail HC hL -0.0011
4™ CH, Hydrophobic Tail CT cD 0.005
4™ CH, Hydrophobic Tail HC hL -0.0083
5™ CH, Hydrophobic Tail CT cD 0.0152
5™ CH, Hydrophobic Tail HC hL -0.0094
6™ CH, Hydrophobic Tail CT cD 0.0185
6" CH, Hydrophobic Tail HC hL -0.0069
7" CH, Hydrophobic Tail CT cD 0.013
7™ CH, Hydrophobic Tail HC hL -0.009
8™ CH, Hydrophobic Tail CT cD 0.05
8™ CH, Hydrophobic Talil HC hL -0.0079
9™ CH, Hydrophobic Tail CT cD 0.0079
9™ CH, Hydrophobic Tail HC hL -0.000L
10™ CH, Hydrophobic Tail CT cD 0.0393
10" CH, Hydrophobic Tail HC hL -0.0088
11™ CH, Hydrophobic Tail CT cD -0.0838
11™ CH, Hydrophobic Tail HC hL 0.0166

Table S7Same legend as Table S2 for thandecae alkyl chain




Group Am bergg;%m R Lipid14 Charges
15" CH, Hydrophobic Talil CT cD 0.0269
1" CH, Hydrophobic Tail HC hL 0.0449
2" CH, Hydrophobic Tail CT cD 0.0612
2™ CH, Hydrophobic Tail HC hL -0.0073
3™ CH, Hydrophobic Tail CT cD 0.0167
3™ CH, Hydrophobic Tail HC hL -0.0011
4™ CH, Hydrophobic Tail CT cD -0.0011
4™ CH, Hydrophobic Tail HC hL -0.0077
5™ CH, Hydrophobic Tail CT cD 0.0220
5™ CH, Hydrophobic Tail HC hL -0.0114
6™ CH, Hydrophobic Tail CT cD 0.0185
6™ CH, Hydrophobic Tail HC hL -0.0069
7" CH, Hydrophobic Tail CT cD 0.0222
7™ CH, Hydrophobic Tail HC hL -0.0081
8™ CH, Hydrophobic Tail CT cD 0.0138
8™ CH, Hydrophobic Tail HC hL -0.0099
9™ CH, Hydrophobic Tail CT cD 0.0095
9™ CH, Hydrophobic Tail HC hL -0.0079
10" CH, Hydrophobic Tail CT cD 0.0079
10" CH, Hydrophobic Tail HC hL 0.0001
11™ CH, Hydrophobic Tail CT cD 0.0393
11™ CH, Hydrophobic Tail HC hL -0.00%
12" CH; Hydrophobic Tail CT cD -0.08%
12" CH; Hydrophobic Tail HC hL 0.0166

Table S8Same legend as Table S2 for thdadecanalkyl chain




Atom type
Group Charges
Amber99sb Lipid14
15" CH, Hydrophobic Talil CT cD 0.0269
1" CH, Hydrophobic Tail HC hL 0.0449
2" CH, Hydrophobic Tail CT cbD 0.0639
2™ CH, Hydrophobic Tail HC hL -0.0078
3™ CH, Hydrophobic Tail CT cD 0.0118
3™ CH, Hydrophobic Tail HC hL -0.0008
4™ CH, Hydrophobic Tail CT cD 0.0044
4™ CH, Hydrophobic Tail HC hL -0.0080
5™ CH, Hydrophobic Tail CT cD 0.0172
5™ CH, Hydrophobic Tail HC hL -0.0102
6" CH, Hydrophobic Tail CT cD 0.0244
6" CH, Hydrophobic Tail HC hL -0.0090
7™ CH, Hydrophobic Tail CT cD 0.0116
7™ CH, Hydrophobic Tail HC hL -0.0068
8™ CH, Hydrophobic Tail CT cD 0.0230
8™ CH, Hydrophobic Tail HC hL -0.0094
9™ CH, Hydrophobic Tail CT cD 0.0167
9™ CH, Hydrophobic Tail HC hL -0.0098
10" CH, Hydrophobic Tail CT cD 0.0084
10™ CH, Hydrophobic Tail HC hL -0.0074
11" CH, Hydrophobic Tail CT cD 0.0070
11" CH, Hydrophobic Tail HC hL -0.0000
12" CH, Hydrophobic Tail CT cD 0.0402
12™ CH, Hydrophobic Tail HC hL -0.0041
13™ CH; Hydrophobic Tail CT cD -0.0827
13" CH; Hydrophobic Tail HC hL 0.0164

Table S9 Same legend as Table S2 for thgidecanealkyl chain




Atom type

Group Amber9sb Lipid14 Charges

1°' CH, Hydrophobic Tail CT cD 0.0269
1" CH, Hydrophobic Tail HC hL 0.0449
27 CH, Hydrophobic Tail CT cD 0.0619

2™ CH, Hydrophobic Tail HC hL -0.0074
3™ CH, Hydrophobic Tail CT cD 0.0160
3™ CH, Hydrophobic Talil HC hL -0.0012
4™ CH, Hydrophobic Tail CT cD -0.0023
4™ CH, Hydrophobic Tail HC hL -0.0074
5™ CH, Hydrophobic Tail CT cD 0.0240
5™ CH, Hydrophobic Tail HC hL -0.0111
6™ CH, Hydrophobic Tail CT cD 0.0204
6™ CH, Hydrophobic Tail HC hL -0.0077
7" CH, Hydrophobic Tail CT cD 0.0162
7" CH, Hydrophobic Tail HC hL -0.0085
8™ CH, Hydrophobic Talil CT cD 0.0116
8™ CH, Hydrophobic Tail HC hL -0.0080
9™ CH, Hydrophobic Tail CT cD 0.0265
9™ CH, Hydrophobic Tail HC hL -0.0094
10" CH, Hydrophobic Tail CT cD 0.0160
10" CH, Hydrophobic Tail HC hL -0.0093
11" CH, Hydrophobic Tail CT cD 0.0071
11™ CH, Hydrophobic Tail HC hL -0.0074
12™ CH, Hydrophobic Tail CT cD 0.0076
12" CH, Hydrophobic Tail HC hL -0.0002
13" CH, Hydrophobic Tail CT cD 0.0404
13" CH, Hydrophobic Tail CT hL -0.0040
14™ CH; Hydrophobic Tail CT cD -0.0836
14™ CH; Hydrophobic Tail HC hL 0.0166

Table S10Same legend as Table S2 for theetmadecanalkyl chain
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l. GST-DI his6-DI
Lysis | 30mM Tris pH7.4, 500mM NaCl, 209 30mM Tris pH7.4, 500mM NacCl, 209
buffer | glycerol, 43mM LDAO, 1ImMDTT glycerol, 43mM LDAO, 20mM
imidazole, 1ImM DTT
Wash | 30mM Tris pH7.4, 300mM NacCl, 109 30mM Tris pH7.4, 1M NaCl, 109
buffer | glycerol, 2mM LDAO, 1mM DTT glycerol, 2mM LDAO, 1mM DTT ang
50mM imidazole
Elution | 30mM Tris pH7.4, 300mM NacCl, 10% 30mM Tris pH7.4, 300mM NacCl, 109
buffer | glycerol, 2mM LDAO, 25 mM,glycerol, 2mM LDAO, 500mM
gluthation, 1mM DTT imidazole, 1mM DTT
Table S11: List of the biochemical used in experiment

Force Field| MD a b o
PA 29.0 [199 |24.9
Amber99sb| SA1 29.1 | 199 |247
SA2 28.0 |20.2 |24.2
PA 299 193 |236
Lipid14 SAl 30.1 | 193 |23.6
SA2 29.5 [193 |241

Table SP: Average semaxis obtained from last 50 n# the preassembled (PA) and self

assembled (SA) simulations (see main text). The maximum emewes greater thah7A.
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Figure 9. Geometric model used to construct the preformed LDAO with Packmol [38] see main

text for details.
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Figure S2: Sequence alignment of DI protein with the secondary structure prediction of different
methods (see main text). In red and gréenhelixand random coipredictiors.
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Figure S3: Average radial density function betweentBAO and water oxygen atoms. Results
obtain for PA and SAAmber99sband lipidl4 are in black and blue colors.PA and SA
simulations are highlighted with continue line, sphere and square, respectively.
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Figure S4: Representative LDAO conformations inAmber99sh(A) and Lipid14 micellePA
micelles (B).
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0 mM NacCl (8)

(A) 300 mM NacCl

w122 A

Figure S5: Final snapshot of the sec@wdber99sifA) and Lipid14B) simulations at two NaCl
concentration. The 4 tryptophans are showed in sticks. In grey, the LDAO molecules and the DI
protein is colored blue to red from- k& C-terminus. These figures were produced with PyMOL
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Figure %: Time evolution ofthe radius of gyration of the protein in the systems without LDAO
at 0mM (blue) and 300 mM (cyan) of NaCl
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Figure §: Time evolution of protein secondary structuregpure water ad mM (upper panel)
and 300 mM (lower pangbf NaCl.
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