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tumor necrosis factor receptor type 1 ( TNFR1) based on molecular docking. Method: The structure of small
molecular compound of Hedysari Radix was downloaded from the chemical composition compound library of
traditional Chinese medicine, and then optimized to obtain the composition compound library of Hedysari Radix.
The three-dimensional structure of the inflammatory target TNFR1 ( PDB ID. ITNR) was identified. After
hydrotreating and anhydrating, the binding pocket residues were identified according to the literature. According to
the defined target structure and binding pocket, the flexible molecular docking was conducted between the
composition compound library and the target, and the score ( Glide Score) was obtained. Based on the results of
molecular docking, the first nine small molecular compounds of Glide Score were selected as candidate components.
On this basis, the drug-likeness was analyzed, which involved small molecular compounds that meet the number of
hydrogen-bonded receptors, the number of hydrogen-bonded donors, the formula weight, the number of rotatable
key and the numerical range of lipo-hydro partition coefficient. Finally, the binding mode was analyzed according to
pharmacokinetic parameters and complex structure of composition-target docking. Result: The residue set in the
TNFR1 drug-binding pocket were identified as glutamic acid109 ( Glul09 ), lysine 35 ( Lys35), alanine62
(Ala62) , serine 74 ( Ser74), lysine75 (Lys75), cysteine76 ( Cys76), argnine 77 ( Arg77 ), glutamine82
(GIn82), threonine89 ( Thr89 ), asparticacid91l ( Asp91 ), argnine92 ( Arg92 ), aspartic acid93 ( Asp93),
threonine 94 (Thr94) , valine95 (Val95) , cysteine 96 (Cys96) , argninel04 ( Argl04) , tyrosinel06 (Tyrl106) ,
asparaginel 10 (Asnl110), leucinelll (Leulll), phenylalaninel12 (Phell2), glutamic acid 131 ( Glul31)
and lysinel32 (Lys132). Totally 43 small molecular compounds of Hedysari Radix were obtained. Five small
molecular compounds, namely hedysari radix, quercetin, isoliquiritin, naringenin, calycosin and liquiritigenin,
were screened by comprehensive factors, like docking scoring. Conclusion: Quercetin, isoliquiritin, naringenin,
calycosin and liquiritigenin are the effective anti-inflammatory substances of Hedysari Radix, with a great possibility
of becoming TNFR1 antagonists.
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Table 1 Name and scoring of predicted results for TNFR1 binding sites

i R34 PR B AR5/ 53
sitemap-7 -site-3 0.893
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Fig.1 Key binding site map of TNF-a-TNFR1
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Table 2 Comprehensive scoring of top 9 small molecule names, XP docking and drug-related five principles related indicators

No.  TCMSP 4% TSR BWAMEEE X ST EIB;’?%%E %%{* %%’é% ﬁEﬂQJ}
15/ 55 Jfig==s AR EEE RE RARK

1 MOL000098 Wit fe % -7.288 302. 240 5 4 5.25 0.367
2 MOL000436 S -5.28 256.257 7 2 3.25 1.535
3 MOL004328 Tl i % -5.197 272.257 3 2 4 1. 631
4 MOL004644 2-(2-BFA-F A KA IL) -6-F -1 2K 9 wemg- -5.131 286. 284 4 2 3.5 2.871

KR
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7 MOL002953 2-(2-¥50 A YA R L ) -1 - O ke g -6 - -4.281 256.257 3 2 2.75 2.718
8  MOL005575 o ALy ) Py -4.123 288.256 4 1 4.5 1. 966
9 MOL001792 HHER -4.111 256. 257 2 2 4.25 1. 740
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Table 3 Literature on relationship between small molecules of Hedysari Radix (in top 9 of comprehensive scoring) and inflammation, tumor
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quercetin Hi e % [20-22]
isoliquiritigenin FH®E [23-25]
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Fig. 2 2D and 3D interaction pattern of MOL000098,
MOL0004328 ,MOL000417 ,MOL001792 ,MOL000436 and TNFR1
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% 4 MOL000098 , MOL0004328 , MOL000417 , MOL001792 X\ &
MOL000436 K25 REN W ESH

Table 4 The pharmacokinetic parameters of MOL000098,
MOL0004328 ,MOL000417 ,MOL001792 and MOL000436

No. TCMSP 45 /INyrFrhc#F DL OB Caco-2
1 MOL000098 Wiz & 0.28 46. 43 0.05
2 MOL000436 R 0.15 87.51 0.20
3 MOL004328 Tl jlz 2% 0.21 59.29 0.28
4 MOL000417 RER -y 0.24 47.75 0.52
5 MOL001792 iz 0.18 32.76 0.51
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