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Abstract

Objective: Computer simulation molecular docking technology was used to explore the relation-
ships between Heterophyllin B with VEGFA, HMGB1. Method: the Autodock Vina module in PyRx
software was used to study the interaction between Heterophyllin B and proteins and PyMOL was
used to carry out its conformational analysis and plot. Result: The functional regions of interaction
between HPB and VEGFA and HPB and HMGB1 targets were determined by simulation analysis.
HPB had hydrogen bonding with amino acid Tyr38 Glu86 at the active site of VEGFA. There is no
hydrogen bonding between HPB and HMGB1 active site amino acids, and the main interaction
force is van der Waals force. Conclusion: This study analyzed the interactions between Hetero-
phyllin B and its target proteins, which lay a theoretical basis for the exploration of the mechan-
isms of its effectiveness.
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1. 5|

KTFZNAVTRHEYI# )2 Pseudostellariaheterophylla (Miq.) Pax ex Pax et H offm. [ T AR, BA
TR AEER . M ART S, FESHK. 28 Z5ER. BRSNS, Bird
MKFZ 5 B85 16 MK FSIHRIERSY, HA G MESE2% TR 70 4 . 4L AT A 7¢
EIRRK TSI BB R MMEZ IR, 685 2 PR AR M2 44 FH %€ 14: /it %975 (chronic obstructive pulmonary
disease, COPD)E Y K it & FHL 7y, FFEHGINILShAS M RSIVE[L] [2]. (HFR IR EAAA AL & 40 11 24 BRIE 1 1 AN
W, BT iHE— 2 53] [4] [5].

148 P B A4 KR F A (vascular endothelial growth factor A, VEGFA) AT LUK Il 4@ iE M, VEGF 5%
TG R AR AR, S 5 LK, 2 58I &2k & H KR R6] [7] [8]. =ik
B EEH 1 (high mobility group box 1 protein, HMGB1) & —#h 8 E {3 & K1, HMGB1 7£ COPD %
SRE S WAL BRI E, 5 COPD A Hh 2 Fh JORE A S AN 28 RE PR 1Ok REVI[9] [10] [11]. AHEFEHU
KR AU 15t 84 AR5 K 7 2 301k B (Heterophyllin B, HPB)JiL COPD # s ik 47 ki 0L 67 146

SRR, RA A ENENS S A S E A RMA BT, RE, DRESYTh NS
e A TE At (R ARG 7 AN B ), 1 A 2 A ELAVE 7 3C[12] [13]. AW FUR A TF RN T XHEROR,
W5t HPB 5 VEGFA. HMGBL (A EAERH G R, it K 7241 COPD fERHE A, FNRZE L 8UE AL
1 B3 58 B A o

2. ¥

PyRx {4 K¥ET https:/sourceforge.net/projects/pyrx/s VEGFA Z . HMGB1 & (A M & A3
(Protein Data Bank, PDB) (https://www.rcsh.org/) I #AH M 85 1 sa A 2 G454 . Chem3D #A4FKiE T
https://www.chemdraw.com.cn/, F % H TZHib G =440 B kg pe &b . HPB (& MZ4 S
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EORRBRICHR . HMHIEITT Linuk BIERGETE T
3. FEE4R
3.1. ZEfaTaAbIE

TEEA B ET, 8208 T4 VEGFA Ml HMGB1 & [ Sk g5 #y S F, LA PDB %5 203
., BEAEREENL 1o FIH PyRx WHEERME, 2R & 8 A a4 rhyas I AR OGO A4, 53151
VEGFA Al HMGB1 H 45, FEIMA MG RS IR 1, fR7F. NH Chem3D i f£x i HPB AR =
PO 1), Fxa Tt TR E R, RAF.

Table 1. The information of target proteins

# 1 BEBARER

Frs REA HHIN PDB %' TR LS
1 VEGFA 3QTK 18A TFA
2 HMGB1 4QR9 20A DNA

.:ll'/IIH

NH

(0]

Figure 1. The structure of HPB (Cyclo[Gly-Gly-Leu-Pro-Pro-Pro-lle-Phe])
[& 1. HPB Z5#J[&](Cyclo[Gly-Gly-Leu-Pro-Pro-Pro-lle-Phe])

3.2. FFIHRREAATREMIE

MEE B s A RSV RS A5 52 HCH oK 1847 PyRx BAFH Y AutodockVina, 733X 4% LA il
PREG A FRITE A vt R B A 52 A 5 i A R 0 22 38 5 5 FO 9% 128 o (5 E A P 8 PG ek 2 ) s+ R
B2 J5 BSR4 7 5 SR ECAAR 23 1R85 07 R 22 (RMSD) R K /N4 B ol e 2 505 B 1) B E

3QTK SR JFRAA N 7 TRA X5 B 7> TR B LI 2, X457 BE8-3.5 keal/mol. HGHHEF R
5 R 1) RMSD 24 2.32 A, 3l 43 73T DURBFHEE S5/ T 5 R A IS S5, arblit
IT)EESEN . A 4QRY HIJRIRELAY DNA (& T K73 THI), MOREAT 4QR9 5 R BLAAL 1 X%
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Figure 2. Molecular docking results of protein 3QTK and ligand TFA (red small
molecules are the docking conformation, green small molecules are the crystal
structure conformation)

2. &R 3QTK 5ftk TFA I FIHZER (L &N T AXMBER, RE
N FABFEHHER)

3.3. HPB 58 IZE BRI Fxi1#

B 1) 3QTK. 4QR9 1A HPB T A\ PyRx ¥+ AutodockVina #E3EAT 73X 42, 193
S REI A A RE IR LE AR . F PYMOL 1.8 AEX 70 Pt Ar M S MR B, it At
e S FE A AH LR A

3QTK. 4QR9 Ml HPB X #45 R W&l 3, 45 nEEH 3QTK 5 HPB )45 & fé y—5.6 keal/mol, HPB
H 2R SR A E AR Gluse AEUEER, KN 2.5 A; HPB MR S5 HLE (2K Tyr3s A A #
TEH, $EKA 3.1 A, BRKEJEMEAER, 4B EE N 4QRI 5 HPB (11454 fE4-8.0 kcal/mol, HPB
EiEEAL R R R G SRR, A ELIA) AR T N TEAEAE T

b \v‘ ’ >
\ 1\

Figure 3. Molecular docking results of 3QTK, 4QR9 and HPB
[ 3. &H 3QTK. 4QR9 5 HPB & F3T1ELER
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4. g
4.1, FNEFOEFIEE

VEGFA. HMGB1 2 F#5 COPD H IR RBEHIEH R, HXWMEHTT PDB FFH L Ffhikss
R, A SCHHE %8 A LS R R BB Sy e, AT 3QTK. 4QR9 H A AR M i d A &5 7 i3k A7 XoF 20T

7

Jlo

4.2. BERFEMASRERE

W E L PR AL R A 3 B BCARYAKE, BIDARCAR AL By L Ah ok, 95k
— T YU [l A PRS2 A SR FE A A R IR AL s 3 SR AT 4R R A TS PR R TR PR AL A TR A
RIS AL RI[14]. AWFTERTEE KR E A B A RO, HOR A BCAR Y 55250 72 48 2 F AOVE PR AL AT

4.3. S FIHRFGRESE

I 02 5003577 S0 MR B2 SR AN S 4 . AT FER T B0 77 a0 R 4%
BIEEAT X BTt S, fRFF AR THIRAZL, TR RN AT AL — € N R 127G % T
X RE AP A B AR TG RE 71, R A MERERE R TH R R RS /[15]

5. &g

TR E AR Z S T 5 UAEWECA S T80 - SR, BRI EAERCR, MO
MG SR E R, 8 T UBATL R I P 52 44 - BCAR S-S i 75, TR i B S ) i F
SEADL IR B AE ML) A EE R L [14] [16]. ASCLLS COPD HA WA LI AR AT 50 4
BEAT HPB 43 T X 7T, 45 A s HPB 1 H 2B AN i 208 P 5 5 £ 1 VEGFAVE A7 sl 2 FE R Fk A& Tyr38
FAESEEN, 5 HMGBL | ERFEGEEIER, BX#EME G, SAMNERE ITRE.
CEETPM AR R, VEGFA. HMGBL WAL 1 A /2 HPB 25 801F H T FE#E A

SR BT 0 R R AL ST R iR 250 . B AL A AH B S L5, AN e 58 A ARl
WAEMIEARN P ESAEH, 5 HIURATES SR, A0 — D EA R PSS PR S50 0 LASGIE .

e HE

B K& SR TR P ERZGIAR I A7 E L (2019 YFC1710504) . E X H AR 4T H
(81673575). [s] =7 /LA Hh 24 1l 714 7 G138 0 (20200.3012) . X2019005-F 5 4 43 S HF -

SE
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