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Table S1: List of top 59 features selected after feature selection process to build the LGBM-

BBB model
Sr.no. Features

1 TopoPSA
2 nHBDon
3 PEOE VSA10
4 ATSClse
5 AATSSs
6 n4HRing
7 PEOE VSAIl1
8 SdssC
9 AATS7dv
10 nAcid
11 AATSS8s
12 MDEC-33
13 SlogP_ VSA2
14 Estate VSA10
15 AATSCOv
16 ATSCls
17 SlogP
18 ATS8dv
19 AATS7Z
20 VSA Estate3
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36

37

38

39

40

41

42

43

44

SsssCH
C1Sp2
IC1
AATS7d
Xch-5d
Kier2
AATS1i
Lipinski
VSA_ Estate5
GhoseFilter
AETA eta F
nN
VSA Estate2
SsNH2
MATSIc
nS
ZMIC3
NssS
PEOE_VSAS
nRot
ATSC4c
GATS2i
PEOE VSA13

BCUTi-11
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n7FAHRing
ATSC2s
SlogP_ VSA3
NdssC
BCUTs-11
GATS8d
MDEC-22
ATSC7c
Xch-6d
VSA_ EState7
C4SP3
GATS3d
IC2
GATSIc

GATS2p




BBB Permeability Distribution in B3DB dataset
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Fig. S1 The count and percentage distribution analysis of BBBP+ and BBBP- compounds
across the B3DB dataset



The distribution of various descriptors across the B3DB dataset
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S2 (a-i) The distribution of (a) TopoPSA, (b) nHBDon, (c) PEOE _VSA10, (d) ATSClse,

(e) AATSSs, (f) n4HRing, (g) PEOE VSAI, (h) SdssC, (i) AATS7dv descriptors across

BBBP+ and BBBP- compounds across the B3DB dataset



J Distribution of nAcid by BBB Class k Distribution of AATS8s by BBB Class 1 Distribution of MDEC-33 by BBB Class
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Fig. S2 (j-r) The distribution of (j) nAcid, (k) AATSSs, (1) MDEC-33, (m) SlogP VSA2, (n)

Estate VSA10, (0) AATSCOv, (p) ATSCls, (q) SlogP, (r) ATS8dv descriptors across BBBP+

and BBBP- compounds across the B3DB dataset
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Fig. S2 (s-aa) The distribution of (s) AATS7Z, (t) VSA_Estate3, (u) SsssCH, (v) CISP2, (w)

IC1, (x) AATS7d, (y) Xch-5d, (z) Kier2, (aa) AATS1i descriptors across BBBP+ and BBBP-

compounds across the B3DB dataset



ab Distribution of Lipinski by BBB Class ac Distribution of VSA_EState5 by BBB Class ad Distribution of GhoseFilter by BBB Class
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S2 (ab-aj) The distribution

of (ab) Lipinski, (ac) VSA Estate5, (ad) GhoseFilter, (ae)

AETA eta F, (af) nN, (ag) VSA Estate2, (ah) SSNH2, (ai) MATS ¢, (aj) nS descriptors across

BBBP+ and BBBP- compounds across the B3DB dataset



ak Distribution of ZMIC3 by BBB Class al Distribution of NssS by BBB Class am Distribution of PEOE_VSAS5 by BBB Class
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Fig. S2 (ak-as) The distribution of (ak) ZMIC3, (al) NssS, (am) PEOE _VSAS, (an) nRot, (ao)

ATSCA4c, (ap) GATS21, (aq) PEOE_VSA13, (ar) BCUTi-11, (as) n7FAHRing descriptors across

BBBP+ and BBBP- compounds across the B3DB dataset
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Fig. S2 (at-bb) The distribution of (at) ATSC2s, (au) SlogP_ VSA3, (av) NdssC, (aw) BCUTs-
11, (ax) GATS8d, (ay) MDEC-22, (az) ATSC7¢c, (ba) Xch-6d, (bb) VSA EState7 descriptors

across BBBP+ and BBBP- compounds across the B3DB dataset
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Distribution of GATS1c by BBB Class bg

Distribution of GATS2p by BBB Class
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S2 (be-bg) The distribution of (bc) C4SP3, (bd) GATS3d, (be) IC2, (bf) GATSIc, (bg)

GATS2p descriptors across BBBP+ and BBBP- compounds across the B3DB dataset
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