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Screening of anti-depressant active ingredients in Acori Tatarinowii Rhizoma
based on molecular docking technique
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Abstract: Objective To screen the anti-depressant active ingredients in Acori Tatarinowii Rhizoma by molecular docking technique.
Methods All the chemical constituents of Acori Tatarinowii Rhizoma were obtained by Traditional Chinese Medicine Pharmacology
Database (TCMSP). Combined with oral bioavailability, 65 candidate compounds were obtained. The studied anti-depressant targets
included monoamine oxidase A, dopamine transporter, serotonin transporter, and histamine H1 receptor. AutoDock Vina was used to
explore the affinity and binding modes of the candidate compounds with the above targets. Results There were 18 compounds from
Acori Tatarinowii Rhizoma that could bind to the above four targets. Among them, four compounds could bind to four targets, three
compounds could bind to two targets, and the other 11 compounds could interact with one target. Conclusion Molecular docking
technology can be used to investigate the molecular mechanism of Acori Tatarinowii Rhizoma and determine the active ingredients,
which provides an alternative method for the discovery of novel anti-depressants and lead compounds from Chinese herbal medicines.
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/N ERAMAR RN A5 LB AT AP, B Bl BTIAR1E A )
JR R AR AL AN B o ASHIE UK F 7 5 4
B, DREEMLEE A (MAO-A). £ Efkiialk
(DAT). S-Ffafiicihiafk (SERT) FIZfE HI ik
(HIR) N EHIRE &, AT FEA EfTAR 1047 o1 B il
MERBLH], R — 2T R AR S5 .
1 MRI5REE
1.1 BREERYESL

Ktk G5 b 2 25 B B4R R ( TCMSP,
http://Isp.nwu.edu.cn/tcmspsearch.php?) %3/ F E 7
FUIR 2 Bt S FEM . DUA B A R BRI A R 2
105 Me &Y, FIHBREVRE (OB) =30%
BEAT Z IR IER), 4331 65 MEA Y CRLFE B-4H S Tk
a- 40 0ED, SRS EYIN 61.90%. H] ChemBio
3D it &4 (EofR) =445, FHEH
MM2 FJd AT AL, AL B 58 S (N G5 1R
158 Mol2 [1#% 3K, )5 ] AutoDock tools(ADT)
{1474 PDBQT 4% 24 .
12 ZUHEBNES

AR AE AH O 2508 1 2 250097 B0 B 1 B
(therapeutic target database TTD, http://bidd.nus.
edu.sg/group/cjttd/), A SCHRIRIELS, JEHE AR
KEAHOCHT 4 MRS A E AR EE, 700 s
Z B (DA). 5-HT il NA ) MAO-A; 5 DA %
W, ¥1847 K[ DAT: 5 5-HT 0. $aaAHKH
SERT; LI S5HH. FLiEEA KK HIR. LE
B4 4 &k BT RCSB & H # 4 %
(http://'www.rcsb.org/), ¥LrifC5 (PDB ID) LLK
HEALEEIANE 1, H ADT %5 PDB X
PEEAT T AIALEE: (1) EBRERI T (RIK7;
(2) LIS (3D \EASFIHREA.
1.3 MESHIEE URIIE

K F 23 5 % 2 A Dy S v A 3 S AT 5 P
Olson HZHFF % ] AutoDock Vina, 34T F2 53
FaHE . AutoDock Vina KA & 24 HH AL 1L
kR R MO AR, R T 2 4R

x1 SHIHEXHESER. PDBID URIRECF
Table 1 Target proteins, PDB IDs, and original ligands

associated with depression

B PDB ID JR BC A
MAO-A 275x I 25
DAT 4m48 ZHE M
HIR 3rze Z e
SERT 5i71 S-PURKE ==

A, #HEE AutoDock 4 7E38 % FIETF T4 2 NMESR
EURE 40, S e R 1 B /Ny TR
PRI G AT, LR AR, 15248 0 2
MitE, ANKRAEAAL, PUSE S8R A R ECAARE o %
B, BRI OARRLL R E T RNILE 2.

{8 H Chimeral "B 8 2R 1 1) S T A4 (1 )
GBSk, 5478 PDB X, I ADT kb#E
N PDBQT K4 H . SX/5FIH Autodock Vina
W R BC A B A1 2%, AR R IR B 5 R T
HEB TR MZE (RMSD). £/ (KD LItiES
B EREHEM. MAZK VMD 115 RMSD, K
RIELLU R ARIH, Ki=exp[(AGX 1 000)/(Rcal X 7],
Horb AG #4674 keal/mol, T=298 K, Rcal=1.987 19
cal/(mol'K). HR#EHRALKHRE. RMSD. K; &S
BB REGH. ML LS RILE 2.

DA b B 58 1 JE T A 35 R R T X 4 BB
EAEBESE SO E, RMSD #/MF 0.20 nm, JfH
H K7y 5N 416.49. 54.90. 16.83. 65.00 nmol/L,
g M- AR i AL T — S e g, R
MESH B G
14 AEENUERSSHAZEANS FHER
HFIxFRAE

I3 AR BT R AP0 5 13k 4 A8 A
AutoDock Vina #HTX1#2, ITHE Kio RIEBIENLS
VIRPHPEZG ARG R, s fs sy CGERTD
WEBERAER, B A=A,
ANEE SRR HEA BT 10% (BT 7 460 itk &4
AR M F A& 23R B A e N R

2 AutoDock Vina it B 4 MISHSHRE R LER
Table 2 Parameters setup and corresponding results for four targets in AutoDock Vina calculations
PDB ID D ARER vy po z)/nm TR xXyXzynm RMSD/nm  fK45 & A8/ (kcal-mol ') Ki/(nmol-L ™)
275x 4.076 5, 2.7357, —1.4640 1.8X1.8X1.8 0.056 9 -8.7 416.49
4m48 -3.9795, —0.168 8, 54710 2.0X2.0X2.0 0.0450 -9.9 54.90
3rze 1.709 2, 3.6292, 22219 2.0X2.0X2.0 0.020 3 —-10.6 16.83
5171 —3.2776, —2.0919, 0.1882 1.8X1.8X1.8 0.047 7 -9.8 65.00
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ot 8-SR Asmy . REIVER 2 AN
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22 BEFEMUEMSSESNERS. SRER
AR 7k A F
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Hoo-Z Ay e, FERIEATHNE. L&, 2"-0-
RS S H B G 4 Bl S0 FH 5T D I 4 PR
ZFM (harmine); 5 DAT 5 58EM AL A
A 10 Bl PRPTHLEE . 8-S M JE 1L 25y S A0 ) R
PRI AR L B AR 5 HIR A RGEEA 11
G 9 M 5 SERT HRGESEMITMAEA 7
B, A ERRTEEE . 8- A LA Ey . LA S
BSOS KT B T P PR 24 S-PH R ==

9-Z AN IE & — M &R R TR EY, &
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Table 3 Interaction of potential active compounds to

four targets

e LT

MAO-A DAT HIR SERT
SEETE R N B + + +
1l 221y
2"-O-FHREFRHEH T
8-S NI I 1L 221y
b - FH Y g
P LA
B T
O-Z FENY g
(+)-Wi W\ ks
a- NS
a- 2= -
kil -
K EE -
VXU -
v-I R E -
AR2E IR — LI -
YR & - -
B-1h =4 - - - +

‘o RFEERIL " R

“+” means affinity; “— means non-affinity

e, €5 MAO-A [FsEAJR ., HalRea
ETEDUHIAR 0 B R A . IR T AR ) 6
K, BADR. PUE. Prsad. Bui. bk
IR BRI 2 R IS, AT, R IR
g DAT. SERT HATRSRISEF S, BKIHERR
A ] BE T R R PUAAT & 14 1Y Hh 2 B AR B
D, BSCHEE B AR T R ) 24 S T AR
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I+ + +

I+ + + + +
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x4 BEFENHUAYS MAO-A IHEER
Table 4 Docking results of potentially active compounds with MAO-A

ey G4 b/ (keal-mol ™) Ki/(nmol- L) e BiK1EH
9-F AN IE 9.3 15121  Asnl8I 1le180. GIn215. Tle335. Leu337. Met350. Tyr407.
Tyrd44. Fad600
SRR PG 9.2 170.02  GIn215. Phe208  1le180. Cys323; Ile335. Leu337. Tyrd07. Tyrd44
g -9.0 25095  Asnl81. Tyrdd4. Tyr69. Ile180. Phe208. Gln215. Ile335. Phe352. Tyrd07
2 [Fad600]
2"-0-FEFHEH T -9.1 211.96  Alalll Tyr69. Tle180. Phe208. GIn215. Cys323. Ile335.
Leu337. Phe352. Tyr407. Fad600. Val210
At P e -8.2 968.92  — Ile180. Phe208. Tyr69. GIn215. Leu337. Met350.
Phe352. Tyr407. Tyr444, Fad600
8-J A AL L 5% -8.0 1360.00  AsnlI81. Tyr444. Tyr69. Ile180. Phe208. GIn215. Ile335. Leu337.
2 [Fad600] Met350. Phe352. Tyrd07
U -1.9 1610.00 G215 Tyr69. Tle180. Phe208. Val210. Tle335. Leu337.
Phe352. Met350. Tyr407. Tyrd44. Fad600
I 25 T -8.7 41649  — Ile180. Phe208. GIn215. Ile335. Leu337. Met350.

Phe352. Tyr407. Fad600

“—7 RIBRATHEAEH: “2 [Fad600]” RRBLIRLELE 2 ANEHEEY Fad600 fA7EA HAEA, TIH

“—" indicates non-interaction; “2 [Fad600]” indicates that there are two hydrogen bonds in ligand which interact with Fad600, same as below
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x5 BEFEMLEYS DAT WEER
Table 5 Docking results of potentially active compounds with DAT
B ok Atl .
KA ng:;;zlﬁf)/ (nm[c:'/L") AR ke
TR ol -10.2 3308 — Phe43. Ilel16. Alall7. Vall20. Tyrl24. Phe319.
Phe325. Val327. Ser42l1. Ser422. Gly425
8- oA L 2% -10.1 39.16  Alall7. Phe319. Serd2l Vall20. Tyrl24. Phe325. Gly425. Ala479. Ile483
GRLNG 9.2 179.02 — Phe43. Tlel16. Vall20. Tyrl24. Phe325. Gly425.
Ala479
LI -9.0 250.95  Alall7. Tyr124. Phe319. Alall7 Phe43. Aspd6. Ilel16. Phe325. Val327
SRACHTEH B -8.8 351.77 Phe43. Serd2l Asp46. Alal17. Val120. Tyr124. Ser320. Phe325. Gly425
a- NS -8.8 351.77 — Phe43. Ilel16. Alall7. Vall20. Tyr124. Phe325.
Val327. Serd21
o- i =N -8.8 351.77 — Phe43. Alall7. Vall20. Tyr124. Phe325. Val327.
Ser421. Gly425
sl -8.7 416.59  Aspd6 Phed43. Ilel16. Alall7. Vall20. Tyr124. Phe325.
Val327. Serd21
2"-0-FRR HEA T -8.6 493.10  Alad4. Asp46. Ser320. Phe325 Phed3. Ilel16. Alall7. Vall20. Ala479
FKEH R -8.6 49310 — Alall7. Vall20. Tyr124. Phe325. Val327. Ala479
EHEMK 9.9 5490 Phe43 Asp46. Alall7. Vall20. Tyr124. Phe325. Serd2l.
Gly425. Ala479
Fo BEFEMUEYS HIR JHEER
Table 6 Docking results of potentially active compounds with HIR
e AR el e FOKEN
(kcal'mol™)
i 2= -9.3 15121  Serlll. Thr194. Tyr431 Aspl107. Tyr108. Trp428. Phe432. Phe435. Ile454
2"-O-RILRHER T 87 41649 Thr194 Tyr108. Lys179. Asn198. Trp428. Tyr431. Phe432.
Trp428. Tyr4s8
5l P R -8.2 968.92  Thr194 Tyr108. Serl11. Thr112. Trp158. Asnl198. Trp428.
Phe432. Phe435
SR AC T P e -8.2 968.92  Thr194 Tyr108. Serl11. Ilel115. Trp158. Asn198. Phe424.
Trp428. Phe432. Phe432
8-S I ik LU 25Ty -8.2 968.92 2 [Aspl07] . Serlll. Tyrl08.Phel84.Lys191.Asn198.Phe432.Phe435.
Thr194. Try 431 Tle454
VENUE N -8.2 968.92 — Tyr108. Ser111. Trp158. Thr194. Alal95. Asn198.
Phel99. Trp428. Tyr431. Phe432. Phe435
PEAEABUE -8.0 1360.00 Lys191. Thr194 Tyr108. Ser111. Ilel15. Trp158. Phel99. Phe424.
Trp428. Tyr431. Phe432. Phed35
v-ITREE -8.0 1360.00 — Tyr108. Serl11. Thr112, Trp158. Thr194. Alal95.
Asnl198. Phel99. Tyr431. Phe432. Phe435
WAR R LT -8.0 1360.00 Tyrd31 Tyr108. Serlll. Trp428. Phe432. Phe435
Z 8T -10.6 16.83 — Aspl07. Tyr108. Serlll. Thr112. Ilel15. Trp158.

Asn198.Phe424. Trp428. Tyr431.Phe432.Phe435.
Tyr458
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Table 7 Docking results of potentially active compounds with SERT
fea RiREiE K A B
(kcal'mol™!) (nmol-L™")

EZN ey -10.4 23.60 — Tyr95. Ile172. Alal73. Tyr176. Phe335. Gly338.
Phe341. Val343. Ser439. Gly442. Glu493

8-S L 2 1L 25Ty -10.0 46.37 Phe335. Serd38 Ilel172. Tyr176. Gly442. Thr497. Gly498. Val501

w25 -9.8 65.00 Ser439 Alal69. Ilel172. Alal73. Phe341. Gly442

N -9.5 107.87 — Tyr95. Ile172. Tyr175. Tyr176. Phe335. Phe341.
Ser438. Ser439. Gly442. Thr497. Gly498. Val501

SR AC T P e -9.2 179.02  Tyr95s lle172. Alal73. Phe341. Gly442. Leu443

2"-0-RIRHHEE T -8.6 493.10 Tyr95. Asnl77. Serd439 Ilel72. Alal73. Tyr176. Phe341. Gly442. Val501

B-Hi = H -8.5 583.82 — Tyr95. Ile172. Tyr176. Phe335. Gly338. Phe341.
Ser438

S-PHREKE 2= -9.8 65.00 — Tyr95. Ala96. Asp98. Ile172. Phe335. Phe341.

Gly338. Gly442. Val501

BRSNS AR A R m e &,
HikEME5EASG AR, THRREEELEYS
B AU g A DL R 5 R L2 2 IR i ik 1) A ELAE
M, ERILE 1,

9-Z Y WE 74 T Ak L 11e180. Asnl81.
GIn215. Tle335. Leu337. Met350. Tyr407. Tyr444
Al Fad600 JE g I, H2 55 Asnl81 TR
—ANEEE, HIRRGE M 5 Tyrd07 R n-n HERRAE T .
Upadhyay S5V FE 85 LR B, RS Phe208.
Asnl181. Tyrd07 M EEH, RREhEVRES
MAO-A JEMEF QLG HIRE, X5 4
RAATE o0, JRBCAR R 25 F RS Tyrd07 HAZLE
— e HERER, X3RRI Tyrd07 U EWRER S
MAO-A Z56 1 —/N kiR Ak .

DAT F35 1 25 i 4 Bk Serd21 Fl Serd22 413
NERKERES, TR AR 1 AR =
Kaitty, BB KAER 2B LS DAT 456 1) F %
HEZhEF . Penmatsa Z5PORF SR B, 5 R IERIKKE
Phe43. Vall20 AHEAF 2 HUilaliE o) o0, X
BE— P IOE T AR 45 R BRI T EE

tZEMm ) 3.7.1 SHAJE T 5 Serl11.Thr194.
Tyrd31 JE s, HIMREEM S Tyr108. Trp428.
Phe432.Phe435. lle454 fA7EE/KAER, H 5 Tyrd31.
Phe432 f71E T AU n-n HEAEF . Heifetz ZEPUHF
RERMERY, hEVWERAIERKIE Asplo7.
Tyr108. Serl11. Thr112. Asn198. Phe199. Trp428.

Tyr431. Phe432. Tyr458 & HIR S51LAW1E R 9%
AR EE

SERT &M= E F EH Tyr95. 1lel72.
Alal73. Tyr176. Phe335. Gly338. Phe341. Val343.
Gly338. Ser439. Glud93 AL, AR EEEAR LT H (5
P57 SERT Wit %, H 5 Tyr95.11e172. Tyr1 76+
Phe335 fll Phe341 fAERUFHIBIKIEM, XARE2
HEIFR R K . Henry 5P 5E 948 L6 %
W], Tyr95 Fl Ilel172 J& SERT MIREEFREL, SAH
T R — L
3 it

AT IR A BT 18 Mk &M S5t
FARE A e R A A AR, H AR 3
T, HEERE2M. EEER1 A RN 9 Fh.
ARARZE 1 PP, HAWZE 2 Bl R EZH,
X5 A BV 2 AR BB 32 22 5 R A A 1 R
FH— B 2524 (RO B T B R s P-4 Tk
BEAT 30, R B A ) BR i SR Bl A R e A
BRAE R, W] B2 T m] A i i H Al AL )
RIEUAMARAE S5 25 400 SR BRUIG B Jo o 42 4 L
AN T e 22 4T g 1125

KA 4 i EPRERIN AR T Bk 4 A
FERL, AR SR AEHT AN R L&, 27-0-F &
FHFEH O 8- A EE L 2EWy, J5 3 OB R
WEY . A SCHIRIRIE 5B SAE 1 BA B AR
FEPERS, FARSFREE SRR IE 1L R B A UK
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Yellow molecule as ligand compound ~ @@-~-@ Hydrogen bond an amino acid residue with a hydrophobic action @® . aomin

chemicals that participates in a hydrophobic interaction

BEl1 9-5EMES5 MAO-A. FAEES DAT. LEBS HIR. FAHEES SERT 5
Fig. 1 Binding mode of 9-aminoacridine with MAO-A, cycloartenol with DAT, kaempferol with H1R, and cycloartenol with
SERT
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