S1 File. Quantum-Mechanical Calculations

Theoretical calculations were carried out at DFT level [1] on oleic acid, the oleate anion, L-
Arginine (L-Arg), the protonated form of L-Arg (L-ArgH"), and the hypothetical adduct oleic
acid-L-Arg. All calculations adopted the mPW1PW hybrid functional reported by Adamo and
Barone [2], paralleled by split-valence basis sets, including polarization functions, by Schéfer
and coworkers [3] in the newer formulations proposed by Weigend (def2svp) [4,5]. The metric
parameters for all the compounds were calculated at their fully relaxed geometries, evaluated by
means of analytically calculated gradients, by means of the Berny algorithm using GEDIIS [6].

Atomic charges were calculated at Natural Bond Orbital level (NBO) [7] at the optimized
geometries. Calculations were also carried out in the presence of water (g, = 78.355) and n-
pentadecane (e, = 2.033) to mimic the differently polar environment within and outside oleic acid
vesicles (Tables S2-S16). Solvation was implicitly taken into account by the Polarizable
Continuum Model in its Integral Equation Formalism variant (IEF-PCM) Self-Consistent
Reaction Field (SCRF) [8]. The adduct formation energy (AEaqq) Was evaluated by considering
the total electronic energies of oleic acid (Eoleic acid), L-Arg (Er-arg) and the adduct (Eokeic acid-L-Arg).
according to the relation AEadd = Eoleic acid-L-Arg — Eoleic acid — EL-arg. A Second-Order Perturbation
Theory analysis of the Fock matrix in NBO basis (SOPT) was carried out to evaluate the
contributions of the hydrogen bonds to the adduct formation in oleic acid-L-Arg.

All calculations were performed with the Gaussian 09 suite of programs [9] on a IBM x3755
server equipped with four 12-core AMD Opteron processors and 64 Gb of RAM and running a
64 bit version of a Linux operating system. The programs Gaussview 5.0.9 [10] and Molden 5.7

[11] were used to investigate the charge distributions and molecular orbital shapes.
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Table S2. Geometry of L-Arg in the orthogonal Cartesian coordinate format optimized in the gas
phase at DFT level.

1.02545  -0.35289  -0.03585
-0.25437 0.42622 0.23008
-1.50629  -0.40994 0.01174
-2.69777 0.36789 0.23735
-3.95397  -0.13835  -0.05871
-4.97057 0.71957 0.34307

2.29396 0.44971 0.23187

3.51518  -0.44711 0.11840

4.64081 0.25585  -0.07552

2.41039 1.58507  -0.66184

3.51479  -1.64179 0.24036
-4.23601  -1.24849  -0.62409

2.29083 0.73695 1.31044

1.04917  -0.68632  -1.08516

1.05575  -1.25937 0.58595
-0.24726 0.80336 1.26922
-0.31325 1.30844  -0.42718
-1.52187  -0.77265  -1.02872
-1.46530  -1.31237 0.65505
-2.67837 0.95709 1.06153
-3.41060  -1.83240  -0.73958
-4.81154 1.69442 0.11417
-5.87245 0.39133 0.01850

5.36728  -0.38455  -0.10942

1.72444 2.29423  -0.42088

3.32637 2.01533  -0.56936
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Table S3. Geometry of L-Arg in the orthogonal Cartesian coordinate format optimized in water
at IEF-PCM SCRF DFT level.

1.02506  -0.35072  -0.04130
-0.25568 0.42727 0.22431
-1.50237  -0.41818 0.01486
-2.69853 0.35977 0.22606
-3.94974  -0.13414  -0.06360
-4.97366 0.69727 0.35429
2.29386 0.44810 0.24131
3.51627  -0.44568 0.12099
4.62457 0.24086  -0.15821
2.40574 1.60483  -0.62993
3.51898  -1.63726 0.30719
-4.22204  -1.24795  -0.64751
2.28620 0.71864 1.32201
1.05014  -0.68173  -1.09227
1.04811  -1.25796 0.57932
-0.24597 0.81112 1.25929
-0.31791 1.30506  -0.43825
-1.51048  -0.80167  -1.01860
-1.46414  -1.30550 0.67717
-2.65907 1.03051 0.98435
-3.37624  -1.79863  -0.78218
-4.79536 1.69157 0.26907
-5.87205 0.43162  -0.03009
5.36756  -0.38340  -0.17582
1.69721 228776 -0.37268
3.29873 2.06639  -0.47295
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Table S4. Geometry of L-Arg in the orthogonal Cartesian coordinate format optimized in the n-
pentadecane at IEF-PCM SCRF DFT level.

1.02453  -0.34909  -0.03999
-0.25508 0.43202 0.22155
-1.50496  -0.40813 0.00762
-2.69879 0.36938 0.22763
-3.95315  -0.13787  -0.05802
-4.97266 0.70947 0.35158
2.29436 0.44988 0.23294
3.51438  -0.44895 0.12109
4.63775 0.24785  -0.08621
2.41451 1.59006  -0.65604
3.50987  -1.64420 0.25543
-4.23053  -1.25232  -0.62449
2.28873 0.73436 1.31156
1.04999  -0.68472  -1.08877
1.04942  -1.25414 0.58391
-0.24832 0.81458 1.25819
-0.31353 1.31032  -0.44086
-1.51770  -0.77932  -1.02992
-1.46440  -1.30416 0.65904
-2.67177 0.98643 1.03091
-3.39594  -1.82187  -0.74778
-4.80948 1.69268 0.16567
-5.87512 0.39882 0.01209
5.36974  -0.38742  -0.11627
1.72417 2.29441  -0.41123
3.32508 2.02759  -0.54205
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Table S5. Geometry of L-ArgH" in the orthogonal Cartesian coordinate format optimized in the
gas phase at DFT level.

-1.07545 0.24568  -0.19894
-2.36296  -0.43076 0.26472
-2.75430  -1.65494  -0.41134
0.19630  -0.51989 0.13831
1.43427 0.23619  -0.31868
2.65582  -0.47737 0.04378
3.87939 0.04171 0.03087
4.07671 1.28139  -0.41658
491735  -0.67461 0.47180
-3.52731 0.58455 0.20267
-3.37038 1.75453 0.41507
-4.68940 0.02281  -0.06828
-2.27061  -0.66632 1.33925
-1.13723 041777  -1.28751
-1.05896 1.24300 0.26474
0.25646  -0.68207 1.22729
0.17778  -1.51597  -0.33715
1.39920 0.38912  -1.41097
1.44898 1.22697 0.16285
2.56547  -1.46032 0.27146
478610  -1.56928 0.92302
5.86686  -0.34103 0.37906
-2.54534  -1.64391  -1.40692
-2.36961  -2.50022  -0.00373
-4.48232  -0.92423  -0.23781
4.97668 1.73433  -0.33610
3.33025 1.80730  -0.84908
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Table S6. Geometry of L-ArgH" in the orthogonal Cartesian coordinate format optimized in
water at IEF-PCM SCRF DFT level.

-1.07435 0.34219  -0.14955
-2.34002  -0.38232 0.29798
-2.64218  -1.63527  -0.38209
0.19920  -0.42645 0.17022
1.44464 0.30062  -0.30864
2.63757  -0.45142 0.04252
3.87933 0.02875 0.01965
4.11226 1.26210  -0.42196
488950  -0.72581 0.44973
-3.57385 0.52895 0.18777
-3.57705 1.69890 0.48507
-4.64147  -0.11940  -0.23451
-2.25635  -0.59712 1.37676
-1.13846 0.53812  -1.23344
-1.06038 1.32507 0.34297
0.27260  -0.58867 1.25752
0.16198  -1.42322  -0.29882
1.39476 0.45330  -1.40013
1.49628 1.29353 0.16498
2.52265  -1.43103 0.27266
472228  -1.61242 0.90451
5.84525  -0.40351 0.39431
-2.26210  -1.66013  -1.32659
-2.29554  -2.45072 0.11382
-4.27721  -1.03547  -0.41880
5.04130 1.65848  -0.39602
3.39134 1.80023  -0.88021
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Table S7. Geometry of L-ArgH™ in the orthogonal Cartesian coordinate format optimized in n-
pentadecane at IEF-PCM SCRF DFT level.

-1.07471 0.28599  -0.19335
-2.34961  -0.40819 0.27655
-2.71150  -1.64793  -0.39258
0.19839  -0.48615 0.12037
1.44097 0.26138  -0.33683
2.64775  -0.46900 0.02798
3.87863 0.03604 0.03257
4.09634 1.27267  -0.40931
489768  -0.69592 0.48590
-3.54450 0.56427 0.20444
-3.44990 1.73797 0.44643
-4.67519  -0.03741  -0.11302
-2.25014  -0.63222 1.35266
-1.14879 0.47258  -1.27860
-1.05063 1.27547 0.28532
0.26727  -0.66419 1.20619
0.16935  -1.47568  -0.36678
1.40678 0.41842  -1.42865
1.46772 1.25156 0.14473
2.54650  -1.45161 0.25108
474326  -1.58032 0.94959
5.85042  -0.36410 0.42942
-2.45251  -1.65029  -1.37687
-2.32150  -2.47688 0.04356
-4.40704  -0.97430  -0.28777
5.00532 1.70705  -0.33049
3.36783 1.80120  -0.86712
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Table S8. Geometry of oleic acid in the orthogonal Cartesian coordinate format optimized in the

gas phase at DFT level.
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TabI% S11. %?:Qm%t\%llof oleate in the orthogonal Cartesian coordinate format optimized in the
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gas phase at
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g_taltljzjlgég\ﬂ%lgﬁn%% I(.)f oleate in the orthogonal Cartesian coordinate format optimized in water
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-8.10070  -4.50509  0.89500
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Table S13. Geometry of oleic acid in the orthogonal Cartesian coordinate format optimized in n-

pentadecane at IEF-PCM DFT level.
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-1.73970
-2.27934
-0.40395
0.05105
0.57115
1.07122
0.05108
1.64686
2.17536
1.16107
2.65942
3.11551
2.13057
3.76190
3.30798
4.30474
4.75845
5.18820
4.21667
5.88609
5.47447
6.43181
6.87655
7.34845
6.35053
8.02061
7.91957
8.91203
-2.61016
-2.00612
-3.27668
-3.47614
-2.82066

4

3.53987
4.17302
3.64168
4.35305
2.89479
3.61131
217770
2.16492
2.89200
1.45622
1.42246
2.13028
0.67657
0.72920
0.03874
1.48040
-0.03880
0.64657
-0.80809
-0.69724
-1.37744
0.06971
-1.47362
-0.81831
-2.24928
-2.19359
-2.20983
-2.69254
2.65273
2.07142
3.28522
1.70141
1.05226

0.42540
1.14046
0.40660
1.10675
-0.45055
-1.12769
-1.10359
0.35707
0.99807
1.04911
-0.50642
-1.22130
-1.12599
0.28552
1.01802
0.88604
-0.57577
-1.32906
-1.15577
0.21099
0.97384
0.78625
-0.63898
-1.39154
-1.22542
0.14343
1.38838
-0.57271
-0.41142
-1.12410
-1.02591
0.41703
1.02161

i

14



H

832583

324083

850448

15



€d

|6I(i B|c1_£|i |§-V%[g adduct in the orthogonal Cartesian coordinate
9pan Q.

16



P?E?—'I

%&I@FHIJT adduct in the orthogonal Cartesian coordinate

-0’ 86992

17



18



