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Virtual screening and molecular dynamics simulation verification of targeting
traditional Chinese medicine ingredients based on PTP1B active region to treat
diabetes
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Abstract: Objective A computer aided technique was used to screen inhibitors targeting multiple action sites of protein tyrosine
phosphatase 1B (PTP1B) in traditional Chinese medicine. Methods The TCMSP database was sorted out, and Autodock Vina and
Ledock screening were used to predict the properties, biological activity and pharmacokinetics of traditional Chinese medicine
taxonomic drugs by the database, and the binding stability was verified by kinetic simulation. Results 2,3,7-Trihydroxy-5-(3,4-
dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5 H-benzocycloheptene has good pharmacokinetic properties, meets the principle of drug class,
and has good pharmacokinetic properties. It interacts with multiple active sites of PTP1B and binds stably. Conclusion 2,3,7-
Trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5 H-benzocycloheptene has the potential to treat diabetes, and it can be
further optimized and verified in experiments.

Key words: diabetes; PTP1B; inhibitor; virtual screening; drug properties; biological activity; pharmacokinetics; 2,3,7-trihydroxy-5-
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/INBRRT DA 250 e T R REFIRE R . BT PTP1B
FE ML N AR KT (VEGF) 3@ 5 0=y, Ji
PTP1B tn] DA ik O 3 F2ER), PTPIB i85 B 41
PR AR ARG, mbRs /N R B A, NIRRT
A B g MG AR T 5| R B 2
W, {1 PTPs Z5#4 AU, PTP1B i 75k =
R, 5%t trodusquemine JTT-551 S5 [1
I PRARIE: Tk = K5 55 1 HLAZFEAS R B2 17
R,

PTP1B A 2 /NMiEPEX IO, PTP1B il #)ix it
PSR H 5 210~223 [FRIEZE AL
MIXIR Ao 2% PTPIB I FEE 5 X8 A 1,
R BT XI5 A IS M PR D), T X
A BIUGERR A, R X A B RS R i
bz, AT iREmg R R, BEFHERI 3 A
X (X3 B. C. D) MILFEIEH. Xk B ikt
Tyr-20. Arg-24. Ala-27. Phe-52. Arg-254. Met-258.
Gly-259 2%, [FIBF AT IX 38 A FXIR B (14544
A ELFHR BT, XK C 2 FE T H 46~48 SHk3E
YR X3, AT DU G, SRS, 1Rk
PEBET B E L . D X4 Glu-115. Lys-120.
Asp-181. Ser-216 ZH %, % X ik £ 38, Lys-120
7EIX 4> TPTIB Al T 4 & M % = IR 0 12 i
(TCPTP) WY s M » 22 33 B RIE i # 77 ]
DIFER 20 55 Lys Mg5GRE /108, B X4 Arg-
24, Arg-254 Fl1 D XK Lys-120 &8k, 25
F, ARBEFCER T PTPIB WG PEX Sk A S B i nl DASR
R S X, R TCMSP %l & 147
PTP1B ¥ 7541l 771 &5 44y 7 12
1 7%

1.1 XEGHIE

M PDB ##i FEUOV N 48 1 3D 4544 (PDB ID:
2BGE), fi#. RS54 C1F, FIH Autodock Tools
A% PDBQT #& X fF. & EE AL By C. D44
DXH N A LR, WG 250N --center_x56.9--
center y35.4--center z40.3--size x32.1--size_y36.7--
size 728.8. FJH OpenBabel 4 i TCMSP 4 1)
W2 TR, TREAE R 4T <500, S
k<5, SEEZIER<10, 1gP<5 WL, FIH
Autodock Vina fif(fifii%, #2558 g4 2 H R 2] /NI
AT 100 N5 FIF LeDock ik, f2xf#EhE4s
XHE R B /NECHT 100 ANEEF . XF 2 YO R4 SR AL
T4, FIH Pymol. Discovery Studio Visualiser

(DSV). LigPlot+!"p#fr 5iF 1 X 45 A FA4E/EH H
[Fif 5 By C 8 D XIAEAEAE B 24558053
1.2 S5t

FIH Openbabel T2 A= 454 SMILS 15 .,
£ SwissADMEL3! tht i 5 45 #h 73 7 A 4 2% 1 A
(TPSA). lgP. S8k, HEZIREEE, ik
TPSA<140 A? (1 A=0.1 nm), IgP<5, S Hft
k<5, EHZA<10, S.Ascore<<10 [RIZEH], 4|
W 45 #4) 72 7579 /& Lipinski. Veber. Egan %2 RN .
A O Tt 2 A Bt e PASSU o3 A S5 A T FE
&, kA EE MR (Pa) > V%A 1H T FIAER (Pi)
B S5 FERREAH R T H
1.3 ZAEEFHN

F FH Openbabel %5 T. 2= i 25 4 SMILES 15 2.,
£ pkCSM # ¥ PEUSI i B85k 2458 e Ve it it
G A AER (VDss) >0.45 #LE
R AR I BRI L 2 (1gBB) >0.3 A
U A 5 B I BE T, 1gBB<<—1 M b 225 A
ARG EENE (gPS) >-2 #\ AT LUtk A HAX
P RGE, 1gPS<-3 MITGIEF NP HXHE R
J 3R P450 (CYP) s —Ff B ZL ) 2y, 1EZH A
WA, SIS, CYP X254 i
BOROETE R, BRI SRR 2 AR, T RE
PR S TR R I RUR . 2D6 1 3A4 & SR A G
1) CYP2 M E M. BARIIE R AT LAEZ54)
B IE BRI B 2 BB G YT B, Total clearance<<0.5
INNEBARIITE R R . Ames IR FH 14 158 BH &5 44 6
o WS KB CIR S EEYE (LDso) >2.0 #5IAH
By XU 1l
1.4 S FRFEBIUE

FIH Gromacs 2019, f#iH] AMBER99SB-ILDN
113%, TIP3P /KIEMY, ¥ & nstlist A 1. cutoff-sheme
A Verlet. ns_type N grid. tlist 4 1.2 {58 & &)
tt.. BB continuation 4 no. constraint_algorithm 4
lincs- cutoff-scheme A Verlet. coulombtype & PME.
tcoupl N V-rescale fif NVT V7. B pcoupl N
Berendsen. pcoupltype 4 isotropic. tau p A 2.0+
ref p N 1.0 0 NPT ~P47, Fefk RV 5 sh /1%
BN IE LA 9 125/ OB R AR R R T AR (MM
GBSA) W3t AR /7.
2 HR
2.1 XHEGHE

R4 T FR R H 2 857 AN 2y, FIH
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Autodock Vina ik, WK 1 P, XA ARI 45
Py XEE W (bisindigotin, MOLO11100) A1 4 IfL
M, (dihydrosanguinarine, MOL001463), XJ#:fE
9-9.0 keal/mol (1 cal=4.2 1); X H:f¢ & = 1454
ST FEER (schisandrin, MOL005604), Xf{%4E
J9—4.7 keal/mol. Ledock ifiid 45 5 Hont 452 B s MK 1)
25752 taurochenideixycholicacid (MOL009666), %
FEREN—6.65 keal/mol; o4 e fie ey X 285 1) /2 FA T I
B (glaucoside B, MOLO012930), X #%f¢ }—1.69
keal/mol. Vina %5 Hi 145 & BEFEAIK.

I 2 ROk S AT 2451 2,3,7-trihydroxy-5-
(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-
benzocycloheptene ( MOL000225 )« ] il 7% Z, 4
(eryvariestyrene, MOL000452). K2 Bl C
(palmidin C, MOL002253 ). 5,7-dihydroxy-2-[(2S,3R)-
2-(4-hydroxy-3-methoxyphenyl)-3-(hydroxymethyl)-2,3-
dihydro-1,4-benzodioxin-6-yl]Jchromen-4-one
(MOL003037)+ H#.7* D(gancaonin D, MOL004861).
Wi Bz % -7-O- 7 & BE 1 (quercetin 7-O-glucoside ,
MOL005921). isoprincepin (MOL009551 ). bisindigotin
(MOLO11100) 5 H 3 A (isatisine A, MOLO11108)-
FEEHE (isoindigo, MOLO11335), W% 1.
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1 Autodock Vina (A) #1 Ledock (B) XHiZEZER%eit
Fig.1 Results of docking with Autodock Vina (A) and
Ledock (B)

# 1 Autodock Vina & Ledock X11E4E5 R AT &2 4 HOLE#

Table 1 Structures from section of Autodock Vina and Ledock intersection

W #ERg/(keal mol ™)

MOL ID wam

Vina LeDock
MOLO000225 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5 H-benzocycloheptene 7.7 —5.08
MOLO000452 FfiZ 2% Ceryvariestyrene) —7.6 —5.03
MOL002253 %K # —Hifi] C (palmidin C) ~7.8 —5.13
MOLO003037 5,7-dihydroxy-2-[(2S,3R)-2-(4-hydroxy-3-methoxyphenyl)-3-(hydroxymethyl)-2,3- =79 —5.25

dihydro-1,4-benzodioxin-6-yl]chromen-4-one

MOL004861 H*.7* D (gancaonin D) —8.4 —5.43
MOL005921 # ¢ Z-7-0-#1 % ¥ (quercetin 7-O-glucoside) 7.8 —=5.01
MOLO009551 isoprincepin —8.8 —5.15
MOLO011100 £ (bisindigotin) —9.0 —5.26
MOLO11108 S#HF &K A (isatisine A) 7.6 —5.74
MOLO11335 5:#t# (isoindigo) —8.0 —5.01

Pymol H1 & 75 2,3,7-trihydroxy-5-(3,4-dihydroxy-
E-styryl)-6,7,8,9-tetrahydro-5H-benzocycloheptene 5
BRHE GIn-266. Arg-221. Asp-181. Lys-120 JEH A
g (B 2A), #£ LigPlot+7 7R 2,3,7-trihydroxy-5-
(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-

benzocycloheptene 55k HE Asp-48. Asp-181. Lys-120
e A, 5k Arg-221 TERL 2 NESE, H3EK
FRIE Tyr-46. GIn-262. Ser-216. Cys-215 f77E AR
EH, HEikskIt Ala-217. Gly-220. Phel82 f77E
JEHEEA (K 2B).
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2 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-
tetrahydro-5H-benzocycloheptene 5 PTP1B X}1Z45 R 7
Pymol (A) #1 LigPlot+ (B) HHI#h
Fig.2 Analysis of docking results of 2,3,7-trihydroxy-5-(3,4-
dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-benzocycloheptene
and PTP1B in Pymol (A) and LigPlot+ (B)

2.2 EHSTAR

2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,
8,9-tetrahydro-5H-benzocycloheptene. H . 7* D. #fft
FR-T-O-MEPEE . WHEHE. FATR A ARl
T R FITA 224 U N o R 2 I K R C AN 5,7-
dihydroxy-2-[(2S,3R)-2-(4-hydroxy-3-methoxyphenyl)-
3-(hydroxymethyl)-2,3-dihydro-1,4-benzodioxin-
6-yl]chromen-4-one 4N H IR RE /1 (ABS).
F A 45911 S.A score<<6, “EXHFIHREEN 55%, M.
2.

PASS 4 FE 73 i, BR&S ) isoprincepin A
FAHER AGL, FABZE R AT LR T8 R B E T
41 antidiabetic(type 1) antidiabetic antidiabetic(type
2). BEEFLMEM TIRE R, WA T4 insulysin
f] insulysin inhibitor, BRI AN insulin
sensitizer insulin promoter. H4h, H 25 %)
BEAH S HOAE T, a4 i Bk /K A6 5 P K ## 1) alpha
glucosidase inhibitor. beta-glucosidase inhibitor, I
2 7L 4 17 78] %) 4 #% AL 1) UDP-glucose 4-epimerase
inhibitor 55 B FRIFGAHSCTE AR, L3R 3.

2.3 ENETN

FT A Sk I e SR EL s, RIS ER A g

WA B AR AR IR — 260151, 2,3, 7-trihydroxy-5-(3,4-

&2 EKHUERDIF
Table 2 Drug-like properties analysis
FbH MOL D
MOL000225 MOLO00452 MOL002253 MOL003037 MOL004861 MOL005921 MOL009551 MOLO11100 MOLO011108 MOLO11335
ABS =1 =1 {LiS {(i8 & [ = =1 = &
TPSA(A?) 101.1 40.46 1352 138.8 120.3 118.2 138.0 86.68 123.0 58.20
n-ROTB 2 5 1 4 5 1 4 2 2 0
MW 328.3 294.3 494.4 464.4 384.3 300.2 494.4 490.5 406.3 262.2
MlgP 1.67 4.24 2.11 0.19 0.51 0.07 0.58 2.36 —0.42 1.91
H-bond acceptors 5 2 7 9 7 6 9 4 6 2
H-bond donors 5 2 5 4 4 5 5 2 4 2
Lipnskisviolaions & /&; lviolion & B2 B B B2 B B2 B2
MLOGP
>4.15
veber violations = 2 = 2 = = b = = 2
egan violation B & % lviolatonds; 1violaion:  J& & 5 lviolaton: & B B
TPSA>316 TPSA>1316 TPSA>1316
S.A score 3.88 2.95 438 4.66 3.62 3.10 5.19 4.46 438 2.39
%F 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55
pains alert 1 alert: 0 0 0 0 1 alert: 1 alert: 1 alert: ene 0 0
catechol A catechol A catechol A five het E

ABS Jy GI absorption, ROTB JNF]JEf4#E1~41, H-bond acceptors JZBEZ AN, H-bond donors NZFEHEAANHL, S.A score A& Bt 5 T

B, %F AR R B

ABS means GI absorption, ROTB means number of rotatable bonds, H-bond acceptors means numbers of acceptor atoms of hydrogen bond, H-bond

donors means numbers of donor atoms of hydrogen bond, S.A score means score of the synthetic accessibility, %F means bioavailability score.
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%3 PASS BURENER
Table 3 Results of PASS analysis

MOLID Pa Pi ThRe

MOL000225 0.125 0.109 antidiabetic (type 1)
MOLO000225 0.329 0.109 insulin promoter

MOLO00045 0.293 0.086 antidiabetic

MOLO00045 0.221 0.051 antidiabetic (type 2)
MOLO00045 0.495 0.051 insulysin inhibitor
MOLO00045 0.146 0.027 insulin sensitizer

MOLO00045 0.256 0.208 insulin promoter

MOL00225 0.123 0.115 antidiabetic (type 1)
MOL00225 0.537 0.039 insulysin inhibitor
MOLO00225 0.252 0.217 insulin promoter

MOLO00303 0.224 0.099 antidiabetic symptomatic
MOLO00486 0.337 0.023 antidiabetic symptomatic
MOLO00486 0.185 0.184 antidiabetic

MOLO005921 0.215 0.108 antidiabetic symptomatic
MOL005921 0.452 0.067 insulysin inhibitor
MOLO005921 0.090 0.056 insulin sensitizer

MOLO1110 0.287 0.244 diabetic neuropathy treatment
MOLO1110 0.408 0.084 insulysin inhibitor
MOLO011335 0.451 0.013 diabetic neuropathy treatment
MOLO011335 0.289 0.046 antidiabetic symptomatic
MOLO011335 0.206 0.013 diabetic retinopathy treatment
MOLO011335 0.166 0.035 antidiabetic (type 1)
MOLO011335 0.200 0.084 diabetic nephropathy treatment
MOLO011335 0.479 0.057 insulysin inhibitor
MOLO011335 0.461 0.039 insulin promoter
MOLO011335 0.070 0.059 insulin like growth factor 1 antagonist

dihydroxy-£E-styryl)-6,7,8,9-tetrahydro-5H-benzocyclo
heptene 7311 AR 181, BT 45 o 14T I00L i o B Je %
YRR ZE, RINAZR 20 WG . Saeisa nlRen]
PLHE N HRX A0 22 R G505, XUE i n] LAE N 2D6 IR
¥, B 5,7-dihydroxy-2-[(2S,3R)-2-(4-hydroxy-3-
methoxyphenyl)-3-(hydroxymethyl)-2,3-dihydro-1,4-
benzodioxin-6-yl]chromen-4-one #ff} 7 % -7-O- 7] %]
BEE . AR A SMERATLARIAE 3A4 (Y. T
SEREANZE 2D6 HAMHIT,  2,3,7-trihydroxy-5-(3,4-
dihydroxy-£-styryl)-6,7,8,9-tetrahydro-5H-benzocycloheptene
SEGER AT 3AA WM P 4500 #0052 T BT
BoEok, HIEEUE XK. LDsy £ 2.069 ~2.740
mol/kg, Ui WIIXLEELEF R A 1E =R N 4 22U,
W 4.
2.4 ThIFEH

PyMol 73 #1271, 2,3, 7-trihydroxy-5-(3,4-dihydroxy-
E-styryl)-6,7,8 9-tetrahydro-5H-benzocycloheptene 5 5%,
# GIn-262. GIn-266+ Arg-221. Asp-181. Asp-48 J&
A (B 3A) . LigPlot+73HT & 7K, 2,3, 7-trihydroxy-
5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-
benzocycloheptene 5 Asp-48. Asp-181. GIn-266.
Arg-221 FTERREBE, HHi/KiRE Phe-182. Gly-220.
Nle-219, 53K E Gly-262, MikEE Lys-120 fE7E

x4 BEHESRER

Table 4 Results of pharmacokinetic analysis

i) FHRbR MOLD
MOLO00225 MOLO00452. MOLO02253MOLO03037MOLO0486I MOLO0SO21MOL 009551 MOLOT 00 MOLOLI08MOLO11335
W zrEihuman)Ye 71492 89.285  96.643 80.114 75259 71.037 84334 96.547 64.685 92.703
434 VDss (humany (IgL-kg ™) 0.893 0284 —2.183 —0.612 —0.685 1.023 -0245 —0.527 0226 0.142
BBBpemezbilitylgBB) ~ —1.048  —0.113  —0.921 -1.556 —1.242 -1.053 -1.340 0.695 -0.809  0.073
CNS permeability(lg PS) 2293  -1.191 2959 -3.443 -3.293 -3.046 -3.471 -1.284 -3311 -1.881
AR SR 2D6 5 7 5 5 5 5 % 2 & &
3A4 72 & = = =2 = = 2 i &
kel 1A2 i 3 & & 3 i i & i b
2C19 2 & 4 4 & 4 4 & i &
209 P & 2 2 & % % % i w
2D6 i i i & % % w w i w
3A4 i b i & 3 % 3 % = %
Het SVESR(gmL-minkg?) —0.067 0244  —0.323 0.374 0293 —0.038 —0.131 0403  0.093  0.060
Rk Ames TR 5 & 5 5 5 5 % % & &

LDs/(molkg ™) 2521 2364 2618 2

378 2344 2404 2506 2266 2740  2.069
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A-2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5 H-benzocycloheptene 5 PTP1B 25 & 15 30&l; B-LigPlot+4 #2455 C-x#: %

MBI RITEL: D-DSV 43 #r4s R

A-Binding model of A-2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5 H-benzocycloheptene and PTP1B; B-analysis results in
LigPlot+; C-comparison of docking conformation and dynamical simulation conformation; D-analysis results in DSV.

3 DFHHFEUREF—mwiT 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-benzocycloheptene 14
%5 PTP1B {ER 7347
Fig. 3 Analysis of the interaction between 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-

benzocycloheptene and PTP1B in the last frame of molecular dynamics simulation

A4/ I (B 3B) 2,3, 7-trihydroxy-5-(3,4-dihydroxy-
E-styryl)-6,7,8,9-tetrahydro-5H-benzocycloheptene 7t
BN IR A B R AR K 4 (B 30).
DSV 73R, 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-
styryl)-6,7,8,9-tetrahydro-5H-benzocycloheptene 5
ASP-181. ASP-48. GLN-262 JE i M Al 5, 5 Gly-
220, Asp-48. Lys-120 JEcEE, 5 Asp-181 J&
Ji% Pi-Donor E4#, 5 Tyr-46. Ile-219 ##7E Pi/Alkyl
BiKAER . BRIES K DRIIER K-Booih, K0
K XIS 2,3,7-trihydroxy-5-(3,4-dihydroxy-
E-styryl)-6,7,8,9-tetrahydro-5H-benzocy cloheptene
o€ S5 A ARV I X M PTP1B RHEIX S (& 3D).

%f Backbone i fix /) e &, 4k it
Backbone I 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-
6,7,8,9-tetrahydro-5H-benzocycloheptene 133 /7R 1%
# (RMSD), T8 45 R E/REAAM 2,3,7-trihydroxy-
5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5 H-benzocy
cloheptene 7EREI M #EIEHF2E, RMSD 5
NF 1A, WA 4.

Iy TN AR S R 2,3, 7-trihy
droxy-5-(3,4-dihydroxy-£-styryl)-6,7,8,9-tetrahydro-5 H-
benzocycloheptene 5 PTP1B 7] LATEAL 4 N AE
H, #KA3A, LES.

FHEL S F R L Arg-24. Arg-254, 2,3, 7-trihydroxy-
5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-
benzocycloheptene 5% Lys-120 &K AAEH
FREMETE R, BITFEBSZN 4 A, WTLUBR 1 AE
B, 250 /> PTP1B J&i 707 T #HEY 2,3,7-trihydroxy-
5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-ben
zocycloheptene 5 A Y PN, UL 6.

1.2 T T ’ T T T

1.0 n
0.8~ m
0.6~ m
04k ]

0.0 1

RMSD/nm

—02-_ -

~0.4}- ]

t/ns

& 4 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-
tetrahydro-5SH-benzocycloheptene 5 PTP1B 55 HIE &)
RMSD 73#7
Fig. 4 RMSD analysis of complex of 2,3,7-trihydroxy-5-
(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-
benzocycloheptene and PTP1B

2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,
8,9-tetrahydro-5H-benzocycloheptene 5 PTP1B £ &
Y Va B AE F1 DT BRE N —29.59 keal/mol, LT3N
TR 9—6.80 keal/mol, #RVEAEHZEIE AL H B fg
R TTERE A 8.50 keal/mol, ARARPELETEFIL H
BE P I TTRRE —4.92 keal/mol, A4 I §E AGGAS
N-36.39 keal/mol, ¥&FIEMHE AGSOLV Jy-36.39
kcal/mol, &fEE ATOTAL 4—-32.82kcal/mol, 4i&
H B fE AG 4—24.76 keal/mol, LI 7. £ 5.
3 Wit

Autodock Vina Il LeDock *f #5245 A B Al EL A
45K 104, 2,3, 7-trihydroxy-5-(3,4-dihydroxy-
E-styryl)-6,7,8,9-tetrahydro-5H-benzocycloheptene 5
PTP1B ] Autodock Vina X #z 4% & fig N 7.7
kcal/mol, UiHIILE PTPIB G54 thigfaE. 5 M
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Fig.5 Statistics of the number (A) and bond length (B) of hydrogen bonds between 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-
styryl)-6,7,8,9-tetrahydro-5H-benzocycloheptene and PTP1B
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Fig. 6 Statistics of hydrogen bonds between 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-
benzocycloheptene and residue Lys-120 (A), bond length (B), and statistics of PTP1B atoms within 5 A (C)
#* 5 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-
tetrahydro-5H-benzocycloheptene 5 PTP1B 1Ef /1
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Table 5 List of forces between 2,3,7-trihydroxy-5-(3,4-
1 dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5SH-
r ' r 0 gb benzocycloheptene and PTP1B
& TR ST 44 i/ (keal-mol ™)
I ~
g AVDWAALS ~29.59
-20 & AEEL —6.80
= AEGB 8.50
&30 AESURF -4.92
AVDWAALSAEEkEGB AGGAS -36.39
OB URF AGSOLV 3.57
ATOTAL -32.82
AGSQLV.

ATOTAL AG —24.76

PTP1B 55 #E ) X 35 A (5% 3E Arg-221 LK 2 4>
25, 5 PTPIB IEFHMEETHX I C kL Asp-48
e, SBMEX I D sk AL Asp-181 K ik
BhAE Lys-120 TERESE, FFa st X st FE A
P15 PTP1B #HI AL BRI BT 25K

&7 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-
tetrahydro-5H-benzocycloheptene 5 PTP1B 1Ef 7125 RI D4R
Fig. 7 Analysis of force types between 2,3,7-trihydroxy-5-

(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-SH-
benzocycloheptene and PTP1B
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2,3,7-trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,
8,9-tetrahydro-5H-benzocycloheptene 7t B JI73& 15 )
I, TPSA A 101.1 A2, mfLUETHIAE. 1gP 1
1.67, U WA R AR AR, [F 2
Lipinskil'?l, Veber20), EganPZH 2R RN, ARk
M FERAR . 29 A T2 7% 2,3, 7-trihydroxy-5-
(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-
benzocycloheptene A LA TVAT 1 BUBE IR, BUH
VERE S RSN 16 pkCSM i 2 Tl 4 R &
DU B 2B 2 T, e 71.492%, 5 FR
TREUR, e RERIBIRIT HR L. Ames MBI %,
TCEUEE X . LDso {8 2.521 mol/kg, TEFK il & ES
AR,

TESY T 14 0~1 ns HIIX (AP, 2,3,7-
trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-
5H-benzocycloheptene A /Mg RALA, 2 J5 BIR
B, (H M4 RMSD 7] LI 2,3,7-trihydroxy-
5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-ben
zocycloheptene AEMS LA—ANFE H RARE 456 o AT LL
AR RMSD U7, ZAR7E 0~1 ns X 0] A A /)
M #) G %5 A8, @ b HEW 2,3, 7-trihydroxy-5-(3,4-
dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-benzocy
cloheptene TEALIIIT 4G 1) RMSD 484k, — e I
AJ BE AT SRR G AR TR . 2,3, 7-trihydroxy-5-(3,4-
dihydroxy-£-styryl)-6,7,8,9-tetrahydro-5H-benzocycloheptene
MR EM RS A XIEFREE Arg-221 Il WPD X I55%
H Asp-181 [ A . FRAEX IR C Fii%e, 58
PR ARM. 2,3,7-trihydroxy-5-(3,4-dihydroxy-
E-styryl)-6,7,8,9-tetrahydro-5H-benzocycloheptene 5%
JLE) PTPIB HHIRIAH R, £EXH 5 RANZ /7 2 AU
g 5IXIE C 5 AL Asp-48 LR

UM E H A AR AR A AR B HT, 2,3,7-
trihydroxy-5-(3,4-dihydroxy-£E-styryl)-6,7,8,9-
tetrahydro-5H-benzocycloheptene 5 PTP1B 145 & A
W R RERVER], ARSAE ] B e R R 2 AR .
VEFIAL B RE SR E AR T, AR
& HI {6 9 —4.92 keal/mol, 5 F T Hhfr . 2,3,7-
trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-
5H-benzocycloheptene %% & H H ¢ N —24.76
kecal/mol, 45 MM/GBSA Z-#r#fe, Ui 2.3,7-
trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-
5H-benzocycloheptene 5 PTP1B 145G — MGk
I EFHE KT .

fE TCMSP ##5 b R 2,3,7-trihydroxy-5-
(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5H-
benzocycloheptene 5 & EAHK, Tk 5K L
o RS R AR R R A 2R . 2,3,7-trihydroxy-5-
(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5 H-
benzocycloheptene 7£ PubChem #{#E ZE+H ID &
162880943, {HJE B A MR AEYE B HLx, 1
Reaxys ¥ i J H A2 2 51 B v A D B AgAH C

58 2001 4F Kikuzaki SFP2HRIEF 6L MK

FE R 2,3,7-trihydroxy-5-(3,4-dihydroxy-E-
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(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-5 H-
benzocycloheptene 7 THE A4 B2 Wit 73 dr h &
L RUFIIREG LB R 258052V E i, TR TR IR
RS AT et . 07l i g R Bor 2,3,7-
trihydroxy-5-(3,4-dihydroxy-E-styryl)-6,7,8,9-tetrahydro-
5H-benzocycloheptene 1] LLH & 15 PTPIB £ /M
PEXEIEFRE RS E S5 &, W RERZ —> PTPIB HITE
R SRS, AT PAXE 2,3,7-trihydroxy-5-(3,4-
dihydroxy-£-styryl)-6,7,8,9-tetrahydro-5H-benzocycloheptene
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