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Abstract

Objective: Glioblastoma (GBM), an aggressive primary brain tumor with a high fatality rate. Tianma
Gouteng Decoction (TMGTD), a traditional Chinese medicine formulation, which has antihyperten-
sive, neuroprotective and potentially antitumor effects, but research on the mechanism of anti-
tumor is lacking. Therefore, we have examined and tested the interaction between the TMGTD and
GBM. Methods: Active ingredients and targets of TMGTD were downloaded from the TCMSP and
HERB databases, and GBM targets consist of the intersection of differentially expressed genes from
the GEO database and targets from the DisGeNET and GeneCards databases. Next, the ingredient-
target network and PPI network were constructed to find the core network of TMGTD for GBM. Fi-
nally, Molecular docking was used to verify the relationship between the ingredients and disease
targets. Results: We got 937 ingredient targets from TCMSP and the HERB database, 438 disease
targets and 115 intersecting targets. The results of bioinformatics analysis show that these inter-
secting genes were associated with cellular survival, proliferation, and apoptosis. The topological
analysis identified 12 core genes (TP53, STAT3, CDK1, HDAC1, CCNB1, CCND1, ESR1, BIRC5, ABL1,
AURK]1, CDK2, PLK1) that are important in the core network, especially CDK1. Single-cell sequenc-
ing analysis identified STAT3, which was highly expressed in GBM tissues compared to other core
PPI genes, and TP53, which had the highest average expression level. In the results of molecular
docking, CDK1 exhibited the lowest binding energy with Corynoxeine. Conclusion: This study showed
the effective ingredients of TMGTD against GBM, as well as multiple targets and signaling pathways,
providing theoretical support for the treatment of TMGTD with GBM.
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Table 2. The top10 effective ingredient information of Tianma Gouteng Decoction (TMGTD)
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Ingredients ID Ingredients Name Molecule Structure Degree Source
H,C
HBINOOgg37 ~ *4"-diydroxy dibenzyl 31 Tianma
ether
MOL008477 Corynoxeine 30 Gouteng
MOL000525 Norwogonin 29 Huanggin
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B3k
MOL002714 Baicalein 28 Huanggin
MOL002915 Salvigenin 27 Huanggin
HBINo103gp “-ethoxymethylphenyl-4’- 26 Tianma
hydroxybenzylether
MOL002934 Neobaicalein 25 Huanggin
MOL002932 Panicolin 25 Huanggin
HBIN045071 suchilactone 25 Tianma
MOL008206 Moslosooflavone 24 Huanggin
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PUAE YR F E e AL AN oy, WA, BMX . 58RI NEBIE 5. AuiE. 4
M- RADIER:. EREMEEE A ek GUMIATIR . 2SR/ 05 E B R O G AR 2 A R
FRIE B I ARG R AR R TIIRe T, X538 L RIR I AN A a1, e 0 22 /5
RIRBEGETE . HE 2R EOREARMBEE Y A 22 R0 AR DR BEEE I R
TREFEEENE . AEOEEENE . BURETEE. B IEUERE A G G A MBGaLE 24k
TEMERE AR 732G PE . Ak, XU YRGS 5 TSN E . bR AN gE . 1A AR B
MR B R R 2 RENE . IRENE . AT A S I N2 I AR i IE
) R L R A IR AE ) 3 S 2 A ARt 7

R KEGG &4/ Hr 4 R (1 3(d)), TMGTD %t GBM IAE MBS b JLAME Sl 1. X Leim ke
5 PIBK-Akt 5 5 1@ 40T, MAPK {5518, FoxO 15 5l B 15 5. .
P4, 4UH A, Ras {5 5B B RN P53 {5 S0 I . IX LU I /1 &5 Rl i il A2 P R 455 EEER, W
YUMAERG . A, ANARIET, DAROG PRSI N

35. EBEESHT

FEXF 115 MR RN HE4T PPI 23 #7 )5, 18 Cytoscape v3.10.0 ZE % PPI 4%, 53— ANH A5 98 AN
MUFT 333 25T (14 4(a)). BhJE, H T RE TG R et BRI 250 o FEE PR 77 246 26 A1 0 I 2% 2 AT 3 91 DA
PAZ O M2, 1321 4(b). R Cell Hubba ffifFx WZSHEAT /04T, ikt B AT 20 FEAE AT 20 M
KAE B0 BE(MCCOME ARG 20 N AR 2 B (MNC)E 1 HFR(E 4(d)). 3845 7% PPl 2 H(TPS3,
STAT3, CDK1, HDAC1, CCNB1, CCND1, ESR1, BIRC5, ABL1, AURK1, CDK2, PLK1){#)iXx = 4 # &5 {152
X (FE 4(c)). H kK PPI ML EE K1) 12 MO E ARG R, ESILE 3.

Ak, N T B RE TMGTD % GBM % R stz , {4 7145 &0 I (MCODE) 4 4 43 #
PPl 4%, AR —A i BT M4, HRR AR sk 7 4, 3R GBM YR YT HIVE{E N i, 1
Kl 4(e)Br7m .

Table 3. Details of 12 core proteins
=3 R ML EBIEFEARESR

RO R J R &

F#[H455(PDB ID) SR B AR BE{A(D 18) LB EMCC ) (MING {8)

TP53 (2K8F) 4RI bt i TP53 32 1479 31
STAT3 (4ZIA) g%ﬁ@%iﬁ 25 165 21
CDK1 (6GU7) Qmﬂggﬁéfi?ﬁ% 22 364,806 22
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HDAC1 (5ICN) A i 2. Hifg 1 18 716 16
CCNBL (5LQF) Gfég;f%%ggi? ﬁd.gi 17 363,636 17
cenD ewes) Y Sﬁgﬁéﬁiﬂ@% n ‘ﬂgx 16 1688 16
ESR1 (1HCQ) ZARMERE 15 184 13
FRAR 5 1AP 4
BIRC5 (2RAX) I 5 Nf‘ ) 14 363,642 14
ABL1 (4WA9) @%g‘gfi?ﬁ% & ?%;E-"F;"" 12 557 11
AURKA (50RY) WG A FA 12 363,626 12
|/ \.'l
o B
CDK2 (2CCH) ,Hﬂﬁ’@@?gélzmiﬁ 12 1638 12
o
RIS AR @ :
PLK1 (2V5 \ - 12 363,605 11
@vsQ) W PLK1 @
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Figure 4. PPI analysis results
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3.6. B4HEA RNA RIS

MM EiRT7iE, BAIAHT 1A% PPI B RIFE AANAE P AR, FATRE GBM ZHZ7 AR Y
IEF IR FEAR GBM FEA, JFEA R UMAP BT TRk . BifiJe, FRATEIEZ: 6% 0 PPI L EAE A
AN TR R R B RAB AT R (5] 5). fE R, B AZ L PP DY, ARG A,
R RN R T e ik R FE AR A h BT EE ], U SRR R R A R I R A4 b B P 3R R 7K T
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WRIEE IR 45 5, FRATWESIE GBM A, Xk 0 PPl RN 32 4E GBM gl &1k, H
YR AN A0 (FR AT BA )« L 21 it (GSE131928) A1 P 57 4 il (GSE139448), H.it TP53 (K] F- 143k /K F
e, 1M STAT3 78 GBM ZH 23 [ 8- 4 i (1) 18 /K~ i 1 HoAh 2R A
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Figure 5. Single cell sequencing analysis results
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3.7. HFIHHEER

TR AZ O PPL 2R (TP53, STAT3, CDK1, HDAC1, CCNB1, CCND1, ESR1, BIRCS,
ABL1, AURK1, CDK2, PLK1)5#i 5 &4 F(HBIN009937. MOL008477. MOL000525. MOL002714
H1 MOLO002915) k47 EL AL o X BARAU SR It 1 0P G 14 731 A O PPI 8 L Z B R 45 4 e A 45 S A ) TR 42,
KB TR A VAL A EAE AT SE AT /7. CDKL A1 MOLO08477 145 & R e A b ik 45 & REAE R, 3%
MJyins, MEAEFRER, FUENEPRERR . X RAE & 6 Pal ik, X RVFmEaE T 1M
s PP 2R 14 2 8] ) 25 [R) HE R LE A AR o P8 7 SR T AN 45 4 R, HAB R/NE (R 4) P TR .

a % - f

CCNB1-MOL008477 CDK1-MOL000525

SRR SR N, TR SR SR (B 1 0 T AR SRR SR =K ), SIS PR
XHER AR B N

Figure 6. Docking of core protein with small molecule
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Figure 7. Heat map of molecular docking binding energy

7. FIREEARERE

Table 4. Molecular docking energy
T4 DFXIERER

Ingredients ID
HBIN009937 MOL000525 MOL002714 MOL002915 MOL008477

Gene name PDB ID

TP53 (2K8F) ~1.76 -3.28 ~3.26 -3.07 -3.91
STAT3 (4z1A) -2.23 -3.27 -3.35 -3.63 ~4.37
CDK1 (6GU7) -2.14 ~4.55 -4.18 -4.37 -5.06
HDAC1 (5ICN) -2.18 -3.71 —4.11 -3.75 -4.73
CCNB1 (5LQF) -15 -3.76 -4.14 -3.73 -4.82
CCND1 (2W96) ~1.99 ~4.96 -3.87 ~4.04 ~4.58
ESR1 (1HCQ) ~3.69 -4.43 -5 ~4.64 -3.9
BIRC5 (2RAX) ~1.59 -357 -3.32 -32 -3.41
CDK2 (2CCH) —2.71 ~4.34 5.3 ~4.64 ~453
PLK1 (2V5Q) ~1.48 -367 43 -3.72 -3.93

AURKA (50RY) ~1.49 -3.92 -4.57 -3.99 -4.48

ABL1 (AWA9) ~2.67 -4.13 -3.83 -3.58 -4.33
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4. g

NT B RG] TMGTD MR T AL, FRATEH T TCMSP Rl 24 5048 P R 46 50 T Ho il
PERE. RMEZ, ARG T 94 Fhae s o8 Bl fix be b g VR 7y o fEIREE R, AHRALE DY)
(MOL000358 I MOL000359) 7 —#f LA b (1) h B 24 rh g B, 3X R B X Se 3L [F] 1) a3 v /2 TMGTD 1)
AEPFE T RERT L TR . BAh, FRATICWMERR], TEFTITFN 11 Fhrp B2k, B o R EAFE T4 (GT)
AL (HQ) o ML /b4 itk — bR W], By - BEASAZ O W28 R 23 — B — JRiA% O PR 28 Hp 1) S 2
W EHRE GT Al HQ. XU R IA /£ W] GT Al HQ & GBM ) TMGTD <5 25 1% 7 .

PRE, BT, R TIRIT IR A RGALO ME R T 2. el T IRIT SR
FHSRHIZR . SR L B A, DLACS m s Wi S XURIe IR IR A DG I [26] . FF 4T
T T U AR 28 bR I BE B R T A A, e — S AL S ) —— TR RAE RS - #EAR — 5 ) 2% o
BN EEEN . CARERE, ERKIUERK2 [13)1#171] Corynoxeine il i #it] PDGFBB 5 5 ¥ L 15
JULEH e 384 58 1 A H e L A BRVE FH [271-[29] 0 3 R AE R BILHI AT B B T- 40l kg (9 AR K AN 2, kD bydg
M gt, AR H T GBM HREE.

W, IRFRIEIE, RGP Nz HAEEE OE AR IR ST, BRI RIEIET. 5T
LR YA R 55 22 FRFPE[30] o IX e fUAE B 25 IO VR YT IR BEAH R (GBM) IRIT EE 254 . B B £
AR, BFEEEE. M RMPOERR. Janl iR, XS 2 ML) & E e
R, andm iR A p s g . 5 S AN T S0 A AR RN T S R IRE[3L]. [ESERNZ, B
HEREESMWEEIEERS 2 —, HEFSHFRIE TMGTD HIAZ O M4 B e BB . BFER
W, HPEF R A BENBUR R, @ 2 MR R HI S A i ) A K [2] [3]. H kML,
25 H B R T B i R R AN SRR TS B S AR S E G2/IM i B ok 45 L
GBM M{EF . BRIk, AR NANG 2 S M7 IS TERR Y 2 —, S AEPULR . RPN PLerdith. i
RS2 FE sy, BAEPR. ST JieFgeth. BURSIER . A5 W s Rt — DR s ST
JFR Gy 2 —xE GBM [AEFABLET, i AR R FH 3R (58 A TRk 4 -

A, TEVER N E R - A - B % O R4 H R A R A RN, RS A RO
BREANE B EETTERE, 0 7 41 B RS IR 16 ORI 10 Bl SR, SRR IS PR R IR AR R I
BATHE I, AT DLUIER B AL R L A AR A . TERT 10 FRE UK, HQ (6 40) 25w W, HikZE GT
(B Z)FRRR(TM) (1 73). ERERIE, BA SR RSS2 HBINO09937 (4,4’- — ikt — RILTK)
KHETM, RV 2 EZMER, X587 LRI 0 SCRR[32]-[34]. B8 ZMAHTHE, #ilh
AT HEE R E R o EAT 2P0 0 2 R G NG A AR S AN R IR ) I BE T AN, TM BN B T
FANFIRI, oI REZ. B, B ORI FURNA YT DN RS AR 28R AT VB BV TEVR T 7o
IeAh, TMEEA SR BT EA RN, XVAR T H 2 FE e o 3 58 i 7 78 30 ) 58 0 S AR [k ] b ik
JiTH R AE T RBEAEFI[35]. A B AR TM 76/ R & e A5 AL b B SR (E A, X A 3A 14 & ]
RETE GBM Hr = IH HH LU e S8 1 I [36]

KNT TR TMGTD HIREENLE, AT T GO M KEGG 4 #T, I Huis 1 41 4 $ f A< X3 R 1) 3
REIRARLE . H IR TMGTD (/5 P 358 5 H 5t GBM B TEIR TR I Al . 45K, TMGTD
TEFIN RN R GBM YR I7 H B MR 20 T ThiEE, U8R 11 22 SR T BRI V5 1 B 1 22 S Rt 1
A BRI BE G 1, (B FE S i RVE S P AR R . R TIhRE S Mg aE . A TRI40 i
JEIRRTT YIS, SHuEIaIT & VIAHC1] [5] [37].

XF 115 N XA ) KEGG &S, H4i KRR GBM BERIE 5@k B A iZ bt Ihae,
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BGRB8 . PISK-AKt 5 5B B2 115 AN38 WL IR =F & s 5 S IE %, AR 4R i
FEIE S BYGEANA T A G E . A e & Fh 2R T g () B R A, B R UM B . B R[38]-[41]. 1E
IEE M, XA I T A AU TS AR i S o] 5 o 4 R e ) O B R 3R R 4
FRANPR A IS RIIE A . R0, FEJEE, PISK-AKt {5 5 s it FE WS A Bh 1 40 B ) 7 o B A R A7 3%
NI 3 9 118 A A AR 5

PI3K-AKt 15 518 i 15 40 M T I8 % 2 (A1 E B 4 A AR FH o PISK-AK 38 2% 1432 FE B0 vT DA i 24
PRI T, A ke 4 i b I B A R A AL o A S, T PIBK-AKt 38 B BB X238 % ) T i) LA i
YAMIPET, TR R A K. BRI, AT PIBKAKL 15 53 BR 30 77 O IR YA 97 1 — N TR 1
W TS . W #E ) PIBK-AKE (5 S3E S, A AT BEA I i 0 A5 FI G 5E,  [FI I (2 E dm i T XN
TMGTD 35X — 2384t T, IFA AT RERIEHXT GBM BT 1EH .

JEIEX TMGTD F1 GBM [R]85 5t - & s A BLAE H (PP S ¥ 204, FA 1 725 GBM &
AR I CEERE R . IX S ER (55 TP53. STAT3. CDK1. HDAC1. CCNB1. CCND1. ESR1. BIRC5.
ABL1. AURK1. CDK2 f1 PLK1, EfI7E GBM Hit & HE B TTEM . thabh, A0 E AR H a1
3T BB R IR TR 7, XS EARR T E N HE B G SERR B X 28 Hh (R R e v A0 B . o B T
ANE TS T HBIN009937. MOL008477 . MOL000525. MOL 002714 i1 MOL002915, iX % B'& 1% GBM
HABIERGITIETE . N T g o 7 54%.0 PPL A Z RIMAH EAEH, 2347 7 20 1 X EeAsidil
SERARR T IXEENE S T 5 %00 PP B H 2 A BB R4 S /E R - Hod, MOL008477 (Corynoxeine) 5 CDK1
SEARER R o

CDKL & —Fft J& T~ 41 i J& 33 8 13 405t P S (CDK) X R 2 1 38 - CDKL (1) 57 RIA I T RE RS 5
LR JEELE A0 22 P 1R R A R R B8 DA 5% ZE MR 4B b, CDKL [R5 BE V0 mT 3 3504 it Jo 31 S
R T2 440 i 164 R R gt e o DRI, CDKL B A — P 75 IR AE YR 97 48 i, CDKL #IHII A & 2 At
Jee: 2 I TR T 2 1) B R i [42] [43]. J8-T GT K Corynoxeine /2 MRHEVR 1 GT 1 EE (L HEA i 10 7
— AL A HLBEE IR FH ML @ M ERKUERK2, RIEHUIME A4 BifE . 4R1, Corynoxeine Al
CDK1 Z [l BARMEFMLE A R 5T HRHE CL A0 CDKL AR IMER, FRAHEN Corynoxeine 1EN
CDK1 #ifil & E(EH, @i COKL K%L GBM EMH .

TEBRATBE R, FATAZ O EE - B AAAHEAEH (PPN EEFE BT T 5410 RNA U750 7 4, DLk
— % T EATHE R 5T B 40 iR (GBM) 4H i Hh i SR B FRATI R B 0 PPI EERIE GBM A2 Hifiik
(P2 PR R R 32 ZE7E GBM i e 08, Hod TP53 PRk /K- Fhx s, STAT3 7t GBM 4145 Fh
M R R K AT A AL R . xR IR, STAT3 fl TP53 Al fE & LA 7 T 5 I8 I7 Fis
(TMGTD)I4J7 GBM [ e # B K]

FEHE R B2 2R oL 2 31 3y LU 4G ) STAT3 HEPRL I B2 3R 1A, 31X 8 BHAE 950 119 i A A R Jee v bt 45 B 2 (1) A
TEH. STAT3 &2 —MEEME S0 T, S5 RBMEEE. 75 M FE[44] [45]. BEREEED
BEUESEAFAE T 2 PR B B IR vh, 55 s )36 5 R 28R R8 A o0 . [RItL, #Ea) STAT3 Wl RE & TMGTD
1697 GBM [ —/NEH LM, 55— /1, TP53 i s FIRIE/KFRE T HIE GBM H [ {EH . TP53
SE— PO IR RIS R, S 5T DNA &S AN & B 1 S5 FE[46] [47]. TP53 [ 1) 5
W FRIE I IR B G S 2 R IR R AR R B SIS, Rk, #FX TPS3 EMER T Xt TMGTD 7 GBM i
SRR A R B . RATAIBE T 4E RBH, STAT3 Ml TP53 Al fig 27T GBM L IEA

5. &g

R, ARFFEE L 2% 25 FE R 2y T XHE T T TMGTD 1897 GBM HIBLE], 278 TMGTD A 3 Ak
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RIEIT GBM [ —FhigifE )7, TMGTD il 45 CDK1. STAT3. TP53 il PI3K-Akt & 68 E H S 5
B, ATRETHE GBM 4 fbAE K . AV AL RS T e, AT O R R JE, X e R BN HE— D
TMGTD HI7EI7 LA & B T GBM STk 424t 1A I E f FE ikl

6. Brik5HER

g ik

R VA AR SR A 55 AR I 55 2t AT 4 %

& STk

T B ORI SO BB T 1 DTk Sl e, AR AR BT SR . Bl R b, T

Aot BRI AR 2t B R S 1, A (R A LR B PR AR AT 1 9E . T 1 8 # P S F 4tk 1 ea

RS R

EEUWH
HR R M 8 28— B B BT S 2 1T H (QD202316) -
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