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Table S1. CAS# = chemical abstract service, identification, of each odorant molecule under study.

CAS# CAS#

1 85213-22-5 31 4312-99-6
2 8000-41-7 32 2463-53-8
3 502-99-8 33 58888-76-9
4 140-11-4 34 27960-21-0
5 123-86-4 35 307964-33-6
6 76-22-2 36 64-19-7

7 6485-40-1 37 539-86-6
8 5392-40-5 38 870-23-5
9 106-22-9 39 7664-41-7
10 91-64-5 40 62-53-3
11 431-03-8 41 100-53-8
12 97-53-0 42 109-79-5
13 6413-10-1 43 462-94-2
14 706-14-9 44 7782-50-5
15 104-61-0 45 67-66-3
16 106-24-1 46 676-59-5
17 24851-98-7 47 7783-06-4
18 123-92-2 48 120-72-9
19 67920-63-2 49 503-74-2
20 5989-27-5 50 74-93-1
21 126-91-0 51 593-54-4
22 55066-48-3 52 7697-37-2
23 2216-51-5 53 10102-44-0
24 623-42-7 54 7803-51-2
25 123-35-3 55 79-09-4
26 80-56-8 56 110-60-1
27 357650-26-1 57 83-34-1
28 89-82-7 58 4756-05-2
29 65113-99-7 59 108-88-3
30 121-33-5 60 75-50-3
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Table S2. Comparison of the two independent groups of selected pleasant and unpleasant odorant
molecules regarding the six physicochemical properties under study. Results of the nonparametric
Mann-Whitney U-test procedure for each property are presented for a level of significance of 0.05.

Pleasant odorants Unpleasant odorants Mann-Whitney U test results
Median il;?llsz n  Median Srl::sz n U p value ES (|z]|/VN)
MW 152,24 1281,5 30 89,165 548,5 30 83,5 p <0.0001 0,70
logP 2,69 1197 30 0,875 633 30 168 p <0.0001 0,54
Vp 0,1075 676 30 22,065 1154 30 211 p <0.001 0,46
N°DB 2 1115 30 1 715 30 250 p <0.01 0,38
DoU 3 1174 30 0,75 656 30 191 p <0.001 0,49

AGpbinding _ -5,75 579 30 -3,15 1251 30 114 p <0.0001 0,64
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Table S3. AGeinding (kcal/mol) of the 60 odorants molecules complexed to hOPB from 4RUN X-ray
structure. Comparing the ranked AGpinding values obtained for 4RUN structure, here described,
with the ones obtained for the MD simulation of hOBP, either for the pleasant group of odorants
(Table 1) or the unpleasant group (Table2), the Mann-Whitney U test shows no significant differ-
ence between the two structures (U= 423, ni=30, n2 = 30, p>0.05 for the pleasant group of odorants;

U=422.5, m=30, n2 = 30, p>0.05 for the unpleasant group of odorants).

AGbinding (kcal/mol)

AGhinding (kcal/mol)

1 47 31 48
2 55 32 5.5
3 5.8 33 4.6
4 5.9 34 5.1
5 43 35 43
6 6,7 36 33
7 -6,0 37 23,9
8 5.8 38 2,9
9 5.7 39 13
10 6,8 40 47
11 41 41 43
12 5.9 42 34
13 48 43 41
14 55 44 2,1
15 54 45 33
16 57 46 -1,9
17 5,9 47 0,8
18 49 48 5.7
19 5.6 49 47
20 55 50 13
21 52 51 14
22 6,1 52 3,1
23 5,0 53 2,9
24 43 54 0,8
25 5.7 55 -3,9
26 6,3 56 3.8
27 5.7 57 5.7
28 55 58 3

29 6,1 59 5.1
30 5.5 60 25
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Figure S1. Snapshot of Vina grid box, in different perspectives, encompassing the entire beta bar-
rel and its extremities (loops and bends). .
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CLUSTAL O(1.2.4) multiple sequence alignment

4RUN_1|ChainS ——————— EDITGTWYVKAMVVDKDFPEDRRPRKVSPVKVTALGGGNLEATFTFMREDRCI 53
sp|Q9NY56|OBP2A_HUMAN LSFTLEEEDITGTWYVKAMVVDKDFPEDRRPRKVSPVKVTALGGGNLEATFTFMREDRCI 60

kkkhkhkhkhkhkhkhkhkhkhhhhhhhhhkhkhkkhkhkkhhhhhhhhhkhkhkkhkkhhhhhhhdhkkkx

4RUN_1|Chains QKKILMRKTEEPGKFSAYGGRKLIYLQELPGTDDYVF DQRRGGLRYM VGRNPNT 113
sp|Q9NY56|OBP2A_HUMAN QKKILMRKTEEPGKFSAYGGRKLIYLQELPGTDDYVF DQRRGGLRYM VGRNPNT 120
khkhkkhkhkhkhkhhkhkhdhhkhhhkhhkhkhdhkhkhhkhhhkhhkhhhkhkhkk dk ok ok okkkkkk Pk % %k %k %k Kk Kk k
4RUN_1|Chains NLEALEEFKKLVQHKGLSEEDIFMPLQTGSCVLEHHHHHHH 154
sp|Q9NY56|OBP2A_HUMAN NLEALEEFKKLVQHKGLSEEDIFMPLQTGSCVLEH--~--~~ 155

Kk khhhhhhhhkhkkkhkkhkhhhhhhhhkhkkkkkkrkhhx

Figure S2. Alignment from Clustal Omega (https://www.ebi.ac.uk/Tools/msa/clustalo/) between hOBP
4RUN X-ray structure and the full canonical sequence in UniProt.
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Figure S3. Backbone Root Mean Square Deviation (RMSD) of 50 ns MD simulation of hOBP. Black
trace considering the backbone of all amino acid residues and red trace disregarding the N and C
termini.
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Figure S4. (A) Cartoon alignment superposition of 4RUN X-ray structure, in green, over modelled
middle structure, in grey. (B) Middle structure, from MD simulations, highlighting in magenta the
modelled N-terminal portion and the 2 distinct amino acids, at the barrel core, which in this most
frequent conformation have the side chains facing the interior.
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Figure S5. Scatter plot of binding energy versus MW, considering the 30 pleasant and the 30 un-
pleasant odorant molecules. The solid line represents the regression line calculated for the linear
correlation between the variables.
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Figure S6. Scatter plot of binding energy versus logP, considering the 30 pleasant and the 30 un-
pleasant odorant molecules. The solid line represents the regression line calculated for the linear
correlation between the variables.



Biomolecules 2021, 11, 145 11 of 13

y=f(x)
0.0

Binding energy (kcal/mol)

pleasant v

v vy R%=0.4270 ——
7o A unpleasant v |
R?=0.7534 ——
_80 | | | | | | | |
4.0 3.0 20 1.0 0.0 10 20 3.0 40 50

. logVp .

Figure S7. Scatter plot of binding energy versus logVp, considering the 30 pleasant and the 30
unpleasant odorant molecules. The solid line represents the regression line calculated for the lin-
ear correlation between the variables.
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Figure S8. Scatter plot of binding energy versus nDB, considering the 30 pleasant and the 30 un-
pleasant odorant molecules. The solid line represents the regression line calculated for the polyno-
mial correlation between the variables.
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Figure S9. Scatter plot of binding energy versus Degree of Unsaturation, considering the 30 pleas-
ant and the 30 unpleasant odorant molecules. The solid line represents the regression line calcu-
lated for the polynomial correlation between the variables.



