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Abstract ; Objective To explore the potential molecular mechanisms underlying the occurrence and development of liver canc-
er based on bioinformaticsand to screen and validate the mechanisms and targets of Biejiajian Pill ( %5 FF Al i, BJJP) on liver
cancer. Methods Single — cell data of hepatocellular carcinoma( HCC) was downloaded from the GEO database, processedand
subjected to communication analysis, enrichment and metabolic analysis,and reanalysis of cellular subpopulations. Subsequently,
the components and action targets of BJJP were collected, and in conjunction with transcriptomic results, the intersection targets
between BJJP and HCC were identified and analyzed. Finally,protein and small molecule information was obtained from the PDB
and PubChem databases to simulate drug — target molecular docking. A computational dynamics simulation environment was con-
structed to assess the interactions. Results Transcriptomic analysis revealed that intercellular communication was more active in
the peritumoral group of HCC. The cells were predominantly enriched in pathways related to cell cycle checkpoints and immune
responses. The hepatocyte metabolism was active ,while immune cell metabolism was suppressed. The natural killer(NK) cells
gradually evolved from possessing normal cytotoxic capabilities to lower capabilities, and hepatocytes gradually transformed from
normal to cancerous cells. Network pharmacology results showed that BJJP potentially regulated 124 targets in HCC, mostly en-
riched in pathways such as immune response, inflammatory response, glycolysisand interleukin — 17. Molecular docking was per-
formed with key proteins and potential drug action targets,and the top three with the strongest binding affinity were subjected to
dynamic simulation,which showed that these three receptor — ligand complexes were relatively stable. Conclusion HCC cells may

promote malignant proliferation and immune escape by disrupting cell cycle and immune functions. BJJP may achieve anti —
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tumor effects by regulating pathways such as anti — inflammatory , immune responseand cell division. The key drug — target rela-

tionships were validated with good results in molecular docking and molecular dynamics, demonstrating their favorable binding af-

finity.

Keywords: liver cancer; Biejiajian Pill ( %5 H Fi{ L) ;scRNA - seq analysis; molecular dynamics simulation ; molecular doc-

king
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WX A MR B EAT TR R . 1 Je i Single R PE47 40 ML A 3h
R, SR )53 IR Cell Marker (http://biocc. hrbmu. edu. en/Cell-
Marker/ ) % -1 5 Panglao %4 4% J& ( https://ngdc. cncb. ac. cn/
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I BAB BB 53— A AT R SOV ZE VMR R & e SRAE S
YRR R AR,

N Cell Chat #E47 40 Ml 2 [8] (1 Bl A4 — 52 (A0 H.AE T 43
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XoF F R E 1425 S A N 1Y) 22 5 B R #E 4T GO ( Gene ontology ) &
43815 KEGG (Kyoto encyclopedia of genes and genomes ) & £
8T BEAN AT SR A T — MOl JE F Metabolic landscape
of the tumor microenvironment at single cell resolution ! 1y 732
FHE T A BB AR 119 22 3 S W o) BRL 200 B K P i A 1 D R A T
I3HT o
LLS mige#ERE MRIGARITTER AU T X
SRR R AT B BRI, S AR A S AR 43 AN
SR A0SR , X HCHEAT Z R AR AR 2 5 S ik — B RSN
ISV g JEAA A R R 200 M A S5 S P X (R T, o L R AT A
T IPA B4 P 1Y 28 458 8% 73 o TPA 23 Hr a2k T Ingenuity
Pathway Analysis (IPA) 4/ 22 , 7T LAXE 8 T R LG4 .40
Ji AL 25 R =2 ) di B i AE B G &R A5 B AT 4
Mo W FHIZESE R EA T | 4R A0 T 9 18, P < 0. 05 BA T 22 57
AEET2FERE L it — AR AR HCC e S k2R
W2 TRE , A ST 8 5 4l FH 4B 5 5. Monocle2 X 200 ity 37 ¢
HEAT T AR Y 434
1.2 7902 4 0
1.2.1 8 abiiesaicds  hTEP UL f22
B2, BABUN ARGE Gl s/ B8, i il 2R kR
WA RO FE I A RO P P 2845 8 A A S
TR B i, SO B TR I3 23 ik v 24 Y 25 ) i3 RN AE
YERTHE A
1.2.2 kumfe S kRE 54 - e 5 X A0 FEFRIADIE
SR EPFRBIRAE AL, 20 BT R RILAN T 40 s 2 T ) Y A
I, A AT s FY R HU T T 240 B 98 1 R 428 4 T, K6 T 200 I o Vs A
P 5 B TR RIORU T A A T R AT 58 SUX 1, SR A 3L A
Liy=u

S VA TR 45 SR e 1 A ) 2 R SORISRIR , 456 T e X 8 0
Z T GO KEGG & 44 #r fZE A HAF W 2% ( Protein — protein
interaction, PPL) 7341, LA AE 254 — 8 i 22 )0 T A AE W 35 1Y
B AR EOCHE , AT HE— 25 S0 R T (9 MERR P AT E R . JFXT 4%
AT AT AL, 5L T A W27 5 50, A PPI 437 45 31 o
PR R H DL T IR e AR .
1.2.3 HFbaseir RUESCI™ Bl T AR 0
B RAR SRS 7 R
1.2.4 %4bshdesk 20 T30 h $83E ISR BE
T AW 3 8 ) AR BRSSOk
2 #HR
2.1 Bmps AN TR
21,1 HBRFEAER PHALRE CSE149614 {1
F Y HCC MR HSUREA 10 4> 55 HEUREA 8 A, B da )5 i
JAAL(T 20) 4 3k 34 414 A, i count 5 7 320. 5, Hfi;
feature £ 1967 ; 9 55 41 (N 41) HL45 40 i 28 687 4>, b {if
count %K 2660 , H1 {3/ feature F A 1052, LUK E] Y 36 R B0
(K378 nFeature_RNA) A6 3 4% ARKL (I vh o
nCount_RNA) ZRAIE K & L (7R84 percent. mt) £ 4
T UEFEPR , 45 R AT Ak A o XN 1,
2.1.2 MgRE MIEREZFEAS>MN  ILTYEE TR
FEPEZE R (WA T XN 2a) , FATTIESE PC =30 SR il £ A W) 7
PEATN IR ZEM (LA DT XN 2b) , T 15 Resolution 2y 1.0,
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FEARE 54 A cluster, SR A t — SNE (WA 70 XX & 2¢) 5
UMAP (DR DT XX & 2d) |, 4 5500k A7 4005 AT AL, 76 — 4 =5
8] _EJBIR T 1% 54 4 cluster A 40 IFE4E RIS IE L. 45
BN, Gt ZHOR AL BRS , BE A (0] 19 HE R AL 015 2 T 547
THER

HRPRBO 2 5 SCHR T 2 A9 MARKER %2 [H | A BF 57 £ 48
ANARTERE N JLZE, 43500y B W A0 A L £T 4 41 i NK 20 i I
YA PR AN T 40 B ZH A kL A M R SR Al M, A DT
XXM 3a J&R T nse 414140 5 HCC 4 i 4m e ToplO (Y
RS S T R . L RO B 2 R AR S5 A
(B9 0274, Hak P20 (B it Ry 16 563 A4) , Hoqx 4l
JHOZS T KXo o A < EL MR A 11 233 >, PN Bz 4H i 3953 A4,
T 4tiffd 3276 4>, B i fd 3235 A, R 40 Al 2990 A~ , B £F 4k 241
1937 A~ B ZE AR 4l L 887 4

NREE A L A3 ( L3 50 XX 3b - 3¢) AT AT, AT N 4
ME,THNEHMME( -22.56% ) B IEARAMML( -49.74% ) . T
YL ( -27.21% ) . A SR AT AL ( - 80. 30% ) f 4 i LL 4 T
= N 5 O S I = 7 O o 3 O ¢ Ol ol SO 11
(+606.90% ) . B 25 4 4 Md ( + 239. 85% ) . E W& 41 My
(+44.72% ) E h B B, F55 PRy E AR TN E

i
2.1.3 At R oA e Al L5t 1072 X4

JHLSE TG R, i 21 v A 40 i TR G R Bk I 731 1343 Xt
EIRFFA T, ME 5L B EEERE BRI 127 IR, L4
AEAMIA 201 K, NK ZH il A 63 W, T 4ifiif 60 1K, B 41 LA
75 K, DC A 121 R4 112 3, 4 iaA 107 3, N
LA 146 I MG S BCR SRR, E R A 203 1Kk,
TREFAEANMIAT 53 W, NK 4ifflA 103 3, T 4l A 54 1, B 40
A7 45 Yk ,DC AT 132 R R4 A 188 ¥k, JH-4iitf 73 X,
B A IEA 161 YR TAEMIE A, W55 B BE kA,
E R4 130 3, JeF 4a 4 i 313 ¥k, NK 4l i 50 ¥, T
HAA 78 Y, B AHMUA 80 Yk ,DC 4HMIA 112 K, KA 142
IR 150 IR, N R0 288 U IG5 5 2 0 £ EE SR
F,E WM A 236 IR, BUAF4E 40 Ml A 149 ¥, NK 41l F 93
W, T AifiA 86 ¥k, B AUEAT 88 Yk, DC 4 iEAT 165 ¥, L4l s
A 130 Ik, P4 A 167 Ik, N R AL 229 . FHOCZE R I
1 7T XXV & 4

SVASRE g 2 rb i 20 i TR OC R 4R (1343 XT) & F
FEoR 2l (1072 %) , 33 B FPiJed S o 158 v 140 200 i () A B4 R o
R FANEER . X FTREA i1 T A el AR v, A e oy T
I FIAE S e A T 3G 5 TR R G R B W AN M A AN i
AR AL 2T 2 A A 55 T A A, G A A TR R A
[t
2.1.4 FELSHWERHL A TE HCC BRI 2E =K GO
RS (WAGTIXXINNE 5a) , &4/ GO RiEE/R T AR 4
JHIZS T ALE B R B BV FE D BE FAH AR . A B 5
5 MHC 1 REAE AW G BkRl & uRgs &  aiiu b5
JREEREZH R B R T P e BRI 2 AR EE A AN R
Y fe. 78 HCC Y H40 i 22 5 SE I KEGG & A0 Hr v ( UL A
GUXXI L Sb) |, e AH DG 1% 3 258 A 8 11 2 MR TE Ji i b i 1R
JH ( Proteoglycans in cancer) J@AE Y PD - L1 Fis M PD - 1
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K5 s 3@ % (PD - L1 expression and PD — 1 checkpoint pathway
in cancer) fb2FEUE/E ] - DNA 64 ( Chemical carcinogene-
sis — DNA adducts) Afb2#3UE/EH - 15 M4 ( Chemical carcino-
genesis — reactive oxygen species) , ZJI] Jfi J&] 1] K ¥ 2% 55 A OC 18 [
A HMIZLF 43 (Cell adhesion molecules ) | 2 fif] 7= ( Apopto-
sis) JEAE A AYPD — L1 35 f PD — 1 K% S8 B (PD - L1 ex-
pression and PD -1 checkpoint pathway in cancer) ,

MAEAGH 2B o, AR ET (L4 0 XX AT Se) 2R T
68 A3 % , B PR AT B - RACH g A% SRR AU (Amino acid
metabolism) 7K £k & 94 8 ( Carbohydrate metabolism) | fig
{3 ( Energy metabolism) B4 A= 94 1% -5 1 ( Glycan biosyn-
thesis and metabolism) | Jig{C i ( Lipid metabolism) | % X F1 4k
H: Z 1A ( Metabolism of cofactors and vitamins ) | FoAh & K iR
Fi8 41 ( Metabolism of other amino acids) i 25 F1 R W1k &4 1Y
fR1t ( Metabolism of terpenoids and polyketides ) | #% FF fig /X, i}
( Nucleotide metabolism) &N A= 1) b5 it 5 85T
2.1.5 maRBERESH MIEHHEPIFRLR, FATH =
FUAN B R CTE NKZH M 5T 40 B, X R R AT R
I3HT o

(1)NK 4if 53, 2%, # NK 40 T 20 N 20 f) 5
A7 25 S 43 i, 3R B0 NK 40 3 1 41 18] 2 v B I, OF DA
llog, FC1 =0. 3 )22 5 BE A Nl A TPA 22 S5 5% 4R 70 #7 14
F 46, BRI P <0.05 FHLIZ1 =2 {3 B HEA T 7R (H7 5T XXV
Kl 6a) , 732 50 45 ( B 19/F 9 .31) W w ik, H,
T oo 4 P0G AELTE TE R 20 rh i 0 i 22 S A e i A
RJEARS, AL E 1L - 10 555 7 (1L - 10 signaling) W
i ( Glycolysis ) %30 B 5 M2 988 41 w4 il AEAE E 55 20 P o
I JE % 22 5 TR R NK 40 A D DiBe 5 e hReAH ¢, & 42
T A2 ARG 55 (T cell receptor signaling) | [ 48R i 4
Mif5 5 %% 5 (Natural killer cell signaling) T & v {555
(Interferon gamma signaling) | B2 41 i A3 bk B2 40 22 1] 1) f
FEE 5 46 5 AF F (Immunoregulatory interactions between a lymph-
oid and a non — lymphoid cell ) %535 % .

FOU, o NK AR 7 R4l B RS0 HT , T RS HE R ik
$£0.04; 5if F PCA S35 % NK 20 Ml F 47 B4t PR 328, IR
UMAP [ 347 7R (#f 5T XXV 8] 6b) K Hosr 2k 5 A Cluster, &
AN R ECRE R EL LR 1, BRI, 47 GO I KEGG 5 4
SIHT (WA GUXXV E] 6¢ —6d) o AREE 5 A~ Cluster & 8153 5 (¥)30
%5 ThRe, Ko BA EH RMARE ST (275 Cluster 1.3 4)
FURAIRES) (15 Cluster 0.2) P2, 435130 K™ NK il K-
NK, #% K™ NK 5 K" NK #4722 574087 , 19 31 22 v B R DL IK
HEAT TPA B A3 TR T I B8 2 4L, og, FC 1 =0. 3 [} 22 7 ik
PR ok A TPA 2 308 g% 4 20 A 1) B 208 2% 1, e B P {H <
0.05 HIZ1 =2 [ Bt A7 s (4 U XXV & 6e) 11321 172 %
(V77T 9165 ) 25w ARl B, W SR 45 R b a5 08
2 306 3k S S RUAR OG , TR K 5 TME v G038 S R AR
Ko dmeha, xF NK AT N AR T 20 2 [8] 44 400 7 40 Bt (4
TUXXV ] 6f —6g) , & B NK 4l 1 (1) 40 i 25 24 & i By K™ NK i)
K™ NK i1k

) Fram i3 dro 1 2, FATTRE I 40/ ( Hepatocytes ) T

2N N 21 B R AT 22 5 40 A, 79 20 T 200 L ) 2 i) 22 e B
I Nog, FC1 =0. 58 14 22 53 BERIE i A TPA 25 B3 B% 5 4R
S MR 3 25 A TR P <0.05 HIZ1 =2 [yl g7 )8 s (I
TUXXVE 7a) 135 93 25 ( FiH:69/ T8 :24) i3 & 4558 ff
o A il 28 v B0 ELTE T A T g AR I 2 S A
o240 I B G FE AR G, AR AL OB B S 8l (Eukaryotic
translation initiation) | ELAZ% B PE 2L [ ( Eukaryotic translation ter-
mination) | EL 4% #1% fif K & ( Eukaryotic translation elongation) |
B 22573362 — G2/M ] (Mitotic G2 — G2/M phases ) 5 H i
& (Protein folding) . Z1 Jifg J& 46 7% 4% ( Cell cycle checkpoints) |
£ 2243 29 40 M R 9 104 99 35 ( Regulation of mitotic cell cycle) |
RNA R4 i 11 %% 5% (RNA polymerase I transcription ) 538 # ;
T Jr e 4L A3 A A 7 T 4 o 8T 3 % , 2245 T A
FIE R A L) BE 5 S RSB AR SC Y, I E w40 i b — 44k
RN 1Y 7 A= ( Production of nitric oxide and reactive oxygen
species in macrophages ) 4538 1%
F 1 NK g0 05 A 40 EcRE & b L

N4 TH
NK 4 ffu
i dit/ (%) e i/ (%)

Cluster 0 4425 28.75 1355 37.26
Cluster 1 4649 30.21 740 20.35
Cluster 2 3607 23.44 1101 30.27
Cluster 3 1736 11.28 265 7.29
Cluster 4 973 6.32 176 4.84

FEUR, X JTF A0 MR AT A4 A i SR SO0, T SR A PR ik
$£0.02; B F PCA B3k % NK 48 Jfg i 17 B 4 . T2 25, IR LA
UMAP E 317~ 438 6 4> Cluster, iy T Cluster 5 4f] 0 %%
TR /D, Ay A AR O T A SRR 22 S 5 R 2 B e, 2 i
B, B 2433 Cluster 01,2 .3 4 (4 TUXXV ] 7h) , & 401
B S L ILER 2, FEF L, #E4T GO Fil KEGG & 4243 Hr (4 7T
XXVE 7c =7d) o #2458 5 4> Cluster (15 515 2 038 # A g,
e H o R IR i (62 & Cluster 1.3 4) FIE MR 410 (4255
Cluster 0.2) %35, 43 53t i T* Hepatocytes £l T~ Hepatocytes,,
¥4 T* Hepatocytes 5 T~ Hepatocytes #4722 55004, 153 25 7 5
PEIIE R IEAT TPA w5 4R 20 MR 5T ol 84k, 110g2FC1 =0. 58
f14 22 S R DA i A TPA 28 T 4R 20T A T 8 2% 78, e T
P <0.05 HIZI =2 Bl B A7 &R (i T XXV (8] Te) 453 77
(L4771 :30) 1 35w AR K, W AR AR LR S
JT 40 B 1) 3 B 3 B S MEFEAR DG, T TR % 22 5 MR Ui R A QA ¢
R IR R A BRI REAH G o I )T, X F A L3R 4T N ZH AT T 4
Z[6) R APLR 234 (A XXV I&] 76 = Tg) |, K B2 i F) 200 fif 2
% Wi T Hepatocytes [1] T * Hepatocytes i1k, ,

22 HFHH I AR Y 20 MRS R o L

N 41 T4
JHF 24 - -
At di b/ (%) Bk /(%)

Cluster 0 1023 58. 66 4992 33.86
Cluster 1 343 19.67 3338 22.64
Cluster 2 350 20.07 2728 18.50
Cluster 3 0 0 2547 17.27
Cluster 4 28 1.61 1168 7.73
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2.2 EMAMFHRER

2.2.1 EFWAHG Ry AL EFRER NEURE
TCMBank ( hitps://tcmbank. cn/) ™% TCMSP ( hitps://
temsp — e. com/temsp. php ) **1 SymMap ( http://www. symmap.
org/) ) HERB(http://herb. ac. cn/) P’ 'ETCM (http://www.
temip. en/ETCM2/front/#/ ) 7 v | 43 Bil 6 2% 6 7 R AL 23 Bk 24
Py, I RIS B targets 5 85 25 03, D3 ) AH 5C SCHkIC
2 YOI NI R IN AR 7 L USRS SR 7)o N =R G
6751 A W ROALEE/E RS £, 259 L) 3779 4

2.2.2 WA R RS R AT AR, A
TR TN R SR AR TE AT A 5 NK 4, B, ¥ HCC /3%
TEAVE I 55 %2 4 T Hepatocytes 5 T~ Hepatocytes Ft) 22 S5 3L K]
FIK™NK 5 K*NK #2255, Hog, FC1 =1 AR HA K /2
22 B FTHOAN & HCC MV 7EBUm B o e & FL 0 ik 1
241 4~ HCC W TEBURE: A

2.2.3 HEXEFAMER K 6751 DY RRFE SR 241
A HCC VEAE B0 55 H I Se 46, I 58 1 Venn [ W] AL 4K (4 5T
XXVIA] 8a) , 152 i 52 4 (K] Rk ¥ HYRICILPE F T HCC I AE
TRITHL A, 3 124 A4,

XPSZAR BN HEAT GO & A 73 (4 5T XXVI&T 8b) o GO & 4
G4 AL S LA L Ak AR SR SN A A ORL I 2 3R AR
H RS G5, 22 W) F I AU PT B Ok 9T fe e S B, T
JP R RS R A DURVE T . KEGG & 8243 i 2R /R (4
XXVIIA] 8c) , 32 4R AL [H] ' 4R 1 5% i fieb 763 4t A it L 370 75 48 S5 A
oS S 2 5 2 J2 T RIBIL TR 33 B o I A W
4= (Glycolysis / Gluconeogenesis ) 1F ] ( Warburg %837 ) J& S E 1)
W OURFE 88 20 08 55X — A iR AR R A T 4 S AN, M H
FUR] RESE I IR X — i AR R HCC 20 M iy Re == A TL -
17 S VA5 ST A E B G2 S0 1) B S A0 i PR 5, s Y RO ]
RESH AL R TL — 17 300 5% S I 55 T 14 98 S B s, AT X HCC
FEAEMGIER . RS HCC /Y % e 59 88 e (1 HBV
R aral HCV 57 ) A 5%, ¥ W RIUIL AT BE Tl 1 o 5 4 1 5 A i P
T A RS2 A AR A TR R T i R R R AR, A
A B AE

Ga AR, T UL H RO HCC B £ 58 b
[F)VE I A0 AR e ) 1 47 K532 e g AR 388 , 20 25 ) 4
PEFNZGIE A O o 8 T ROAUAS 2V T 80— 8 B %, T
SEAEZANZ 1 _FX HCC BT

Bz 4 5L K B A STRING 4 FE ( https ://string — db.
org/) ™ LIAGEE PPLEPUN Y 123 AS%f B 2R 11, B B PPLAMT
BEARREN 0.9, I FeslR E HE 019 a0, T4 45 R LA 5T XXVI ]
8d, JET PPLZRIFEE G WA ITEE R G F 8 , k
F& HSPO9OABAL \HSP90OAB1 .CXCL8 X 3 NE T T —H 11
I3 FRHERISE
2.2.4 o bR 3779 AWy T (BUR) HEA
JE (AR 43 AT S 3, SLTE I 7857 4 45, Foe 40 H2 i 2y
7644 TR L RZ I - /Ny FEAA G B EFERARLR I
%3,

554 RERE NS HHE UM I3 T R S e P 2 AR TN L AR 22 6]
AR SR EE , HA 5 2 R0 531 A A EAE FI R0 sk, dn S0 s
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KM BB Sy e A I SEAR A ISR R R E T sz AR A
PR Z 8] )RR SRR Ty o 80, AR 2 T AT SESE R B, 45 5
AE< ~7.0 keal/mol ({47 3014 4>, UKL HZ K - Lk []

WIRER U S I AR
3 T XHERE AR
EAAR FRIRSF
CXCIB 4XDX
HSPO0AAI 3TOH
HSP9OABI 5Uct

W5 A R 10 AL RIETTIR/R 45 I3 4. 7E3X 10
Tk - WKL G b, 52K HSPOOAB1 i1 CXCL8, H 9 Fi#f 2
HISPOOABI , (5 71 YR AL I8 7 FEF 40 35 20 48 o % 00 4
P Fr HSPOOABI FTREA #5 FZAE. 45& ReHEA 1T 3 AL
21K - B A4k HSPOOABI — Geraniin , HSPOOABI — Osla-
din \HSPOOABI ~ Eugeniin, A {5445 £ REHEA ] 3 131932 1A
9% HSPOOABI , L2546 < — 10.9 keal/mol, ] HSPOOABI
B 15 /1N F LA TE U R R s IR 42, T R 46 (LA
JUXXVIE9) o

F4 XHELSERE ToplO

giheefs mEHAK PubChem ID 4546/ (keal/mol )

1 HSP90AB1 338147 -11.1

2 HSP90AB1 3082381 -10.9

3 HSP90ABI 442679 -10.9

4 HSP90ABI 137699315 -10.8

5 HSP90AB1 44257541 -10.8

6 HSP90ABI 44576040 -10.8

7 HSP90ABI 138991573 -10.7

8 CXCL8 118701246 -10.6

9 HSP90AB1 118701062 -10.6

10 HSPY0AB1 156621077 -10.6
2.2.5 FHAFER ()P HTHRIRESTER. 83

J12F R 2 )7 M4 22 ( Root mean square deviation, RMSD) fig
ISz AR - WA S s shid B, I TIEA 20 73l 2
PUSFE P> TSI E IR E M. AP RMSD (580K,
FORL BRI ZL, R R AT E S  AAE B, 2R
INEZEYIRRBARE . 3 R A W9 T AR i 22 BE I [] A2 1k
AR AR T XXVLIE] 10a, 2R3 8L 3R W1, 3 R A2 S W1 IR R 1Y
RMSD {E7ERLU BT 44 SR 3h , (BAERL 4 (15 ~ 35 s
BB B TRE , 7T AV G W) R GETE LU, 8 T ik
& BRRE R RN . RS H =51
RMSD {33845 #8508 A, AT LAIA kg =3 10 B AR 2 ) A L
SEFEHREE T A A Fa E R 2, B Geraniin | Osladin , Eugeniin
5 HSPOOABI 455 S REMS PRI BONERE PRS0 AR, 7EA AN
B B2 19 (40 ~ 50 ns) RMSD B A7 75 5555 i 2l , X m] fEJE i T
RALURS , ) B Sl 1) 1 ZR G0 B, 1 DA ZR G 64 5 — it B, AT
PR T RIZ S

Q) &E HMBE AR, 456 A B2 T3 )12
A — DRI = 28 EAE T TRIE RS E =G
it RE AL o FE T T 3l 2 B B B, A BIE S Al
MM/PBSA J5 it 58 4545 B th A8, AE 4% B8 vl b [ WL 25 B
(ZAR) /037 (AR 255 0750 MM/PBSA 5 IR 204
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TR 5] B S e, JF 36T 0 3 A X B0 o2 224 s
B X L BURBCAR S & W 3l ) 24 P B0 A7 R A, R4y
BRI AY) EA AR A R RE. 455 A mRERERR
N SR P BA GG R A BRI E5 & 8
58 o ARFEIHRLR AU N 15 AR X 9 8 B HoA —
RE DR HGSE5 2R g AR 22 50 (T IR 45 5 A ) AR R
H:ip  HSP9OABI — Geraniin [H454 35 M )1 fiedik, h (- 181.494 +
1.877)kJ/mol, FHIRZSENFE 5,

(3) E A4 R o MK - B S& Wil i A TRy =R
FES TR B AR, han U5 SRR/ Bk PR Ak 2= B R R A
HEAER, Hrp S SRR AR M e e M B 2 — . 25
TEAEY R GE PR AT D, 5 0 e B B TR A M I ARUE 70
UM G AR B - BCAA BRI R

ZE LR (i 5T XXVIIE] 10b) , 3% 3 R 24/ R 153
HSPOOABT HyAHELAR AR S ME A B A PEASTR] o S0 B 50 A X
FasE , RNy 7 5 E SR04 & S AR EAE AR E s &
BRSO SR, RS 3 B AR AR R S 3
SRR 2 R 70 1 IR A LA TSR, SE 2 A B RE U8 4R
HABG AR ZE SR, IF A B TREE A, %
TR — WA 5245 W 1R 3 1 BT B B0 i 2 B D IR 2
HSP90ABI - Osladin , HSP9OAB1 — Geraniin , HSPOOAB1 - Euge-
niin, HE PRI A & 55 E AT #ED , HSPOOAB1 — Geraniin
AR ELAE P LA 05 Dy 32, 7E AR 40 3k 88 vp S0 B 0 1 Bt ) 22 4
AN RZHSE] (10 ~35 ns) FESEAE T ~ 9 A, BEALLE IR A 157
3f], Geraniin 5 HSPOOABI Z [a] & s 4 H 254k 5 0 5 RMSD
IR AR . HSPOOABI — Osladin f) & 845 1 11 58 T
HSP90ABI — Geraniin 3 — {4 % , Osladin 5 HSPOOAB1 27 [&] [
SR HAERTI(S ~20 ns) FE1E 3 ~4 4> 51 (30 ~ 50 ns)
FOELE S ~T Ao TMAE HSPOOABI — Eugeniin FAH AT, &
SEERSCIET B0 P 1) 428 P iple sl 5ok H AR b Rk & v
53T FIEE 1256 1 T2 SR AR T REAS il ) SU5E , T RE o il
G K AR P B AR EAE S5 AR - 2 AR BAR T 5k
B o

(4) BAnE e K EFa e aE R, M EER
Ko 5 EAAEIRIE A R B8l , 51 A J7 3 3 ( Root
mean square fluctuation, RMSF) 3% — &, RMSF g% Iz B 25
H BRTES T3 S AR rh i R TG, TR A R ge
BT B BEAE — 5 I [ Y L P A Sl 2, AT S 0G T
Or FERTEERZNSYEE R . WE LT, 259 5E A5
55 R BRI, Ak 2R e i e, R4
Tt /1

S5 TLAG XXM 10c, e T 3 Fik 54 ( Geraniin  Osla-
din Eugeniin ) %J 25 [ UM EAF FF 9 RMSF {6, RMSF (£ 4
A BR AP IR B, SO T AR5 1 S 1 A R

FS5 XHRETEEE Topd H9SZIK - WAL EWIMNES & At BESS R

B FRFEANNS T HAF AL B AR s R/, e fit 76 T A
JRAESR K AT E PEA Sl S5 8

B, MRS AR AT R, N TR 3 fk it , K%
TFRIEN) RMSF {EARX B, 33 2 W 4 5 i) R 2 DX 7 A6
PUSFEPORES T —E MRE N SR, Ay — LA 7 HH 4K
I RMSF {3 1] TR 35 K 46 DU AU i o 2 B
RGN 55— A S Wrx 8 BT SE RRE P A [ Y
SR o hn, S K RMSF {BAERE AL i R T fig
SHETN, R WYk 46 DX IR A BN S 5 M AE oAt A 5 Wy 4
AR DI AT RE 22 3R B B AR ) RMSF (i, R W] 2540 2815
BmFaE . BEAb, Osladin Fl Eugeniin Fr357 I KA B, 32 B3
PR 25/ Nor T HSPOOABI 3 [ HY) 2 SE R 25 5 o i JE AR 3T
L0, RV P A /N1 ] R i o 288100 A AL ) 4 28 4 T i
Geraniin & HSPOOABI # [ ) ZSEMRES & L M LR DI A
AR, FeaRizs/ o1 nl BE i HA LR A 3% 2590 D

Feaenl H, AT Bk RMSF (R 8 A AR ] BE XS B T 8
FTAS A% 0 B SR D DX IR, i3 1) DX SR A AU 1o 8 v R £
SRR ARAE 0 R B RE O K 4 2 G T B ) RMSF
{E AT REXT L T 4 A A 2R ( Flexible loop ) B i e XS A
I i FE T, i3k 4 DI BAT o 2 B 25, AT RE X EE 1 0 e A
458 WG T I AR BA B2 L LA,
FRATIER BN Al vl REXF 35 09 3 2517 A= AN TR R
XA AT BE -5 A P A 285 S AR COMA LA S BE AT G, anfk
A Geraniin REAZIE 5 I 1 BAE SRS A5 150 7245 () 28, T
& Osladin Hl Eugeniin REGSFRE X — IR EH .

(5) Il e~ 42 5 Mraf 5o [ul g ~F 42 (Radius of gyration,
Rg) &—DHRANR > 7 RO AU R 240, B34 T — 1 g
% S W Sp T HEAE = ZE=s ] P SR AR B A RE i, R0 B B i
A Do e e P S B AT IR A T B AR A
BEORRGT I HAEE W28 A R LR . 0 T2idk o
T, AR5 23 B B IR B 5 o T g R 3 A E R R
1o L) g IO S N S e DA X VG A I S
TRIIHTRERS 1 0> TAEA R ACAE T M EEH A Al , Box s fe i
T EE MR 7 1 B A 1R T

IIMTAS R (T XXV 10d) SR 1 3 a3 19 [l ié 4
BERCADN 18] 9 A2 1, S it 1 00 T A5 AR P A Sl A5k ) B 22
F Ao 3 AL WA [l AR AR R I 18] Y AR B AR , U
J& 0 ~40 ns, RIVENTEBIZEAF T HA BAF a5 iR e,
Or T LSRN B R IS A 2 ) 185 TR AN PR Y S
40 ns ZJ5 =& R AR I R AR T 8O RIZUR AR AE, nTREJE
FTor B SRR G AL TS 2 4 Jey BR A AT
TEANRYLEN T 2. PR, LB = 0 ~40 ns # Rg 73 Hr&h
R X TN T LG A S MY TR, =& Rg 4L
TSR 3.5 A)  RUILAA @ I g5, D45
BfiA37 : kJ/mol

SR - B &Y W]

fp e

WA R ATE T e

VTR AT e e TR R A 455 A fe

HSP90ABI1 - Geraniin
HSP90ABI - Osladin
HSP90ABI - Eugeniin

—-349.098 +1.314
-92.060 +2.177
—-178.902 £1.981

-121.863 +2.226
—256.728 +2.863
—-195.272 +4.893

327.290 +2.347
416.412 +3.655
408.793 +5.046

—-37.686 +0.111 —-181.494 +1.877
-21.720 £0.130 45.867 +2.553
-26.879 +0.128 8.003 £2.322
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X B, o, Eugeniin f-F-25 [IE AR 1L = h R/, R WL
GERTE N B

(6) VAl B MR T 45 2R . W R RS TE AR 1 T
R ATF AT A 150 AT e e T AU — IR 7 5 R T
o3 e i R EE I S8, T LA 143 3% TR 26 AT L) i
F 53T 3038 (Bl B ) iy Xl iy S TR B — A4 (1 3R T
22 /DFR A3 2 T LAV 700 22 Mk A PRI A o R0 M) B 3R T BHGE
T RAL > 7 0] B BR AR BE , X T JL 43 ROV ik 2%
K/ BRAK MR B BT R A B RS E PR LA R 43 B A A AR
A7 TR RAT 5258 S AR50 18 ) Ay vh i R el g 42—
AR 7T B RS R AR, 23 #r 201 [6] B AR B

ST A RABR T XXV & 10e 7R T 3 Fh k& 4 i 71 AT &
M BRI ] ) A2 fh . TERCHLE RE b, LS W R ) ml
REFUEA WS, 1] Rt 4y T A RIS 3 M G2 A sy
TRAHEAE SRR . BAORTE 3 Fhib &Y r9iE 50 ol & R i
R A I (] A2 A ) AR SRR , 2B B AT 23 Sh AR A
SRR EVERC AL, A 1 fih v 70 T B R 31N 1 2 14K
XK Osladin ,Eugeniin ,Geraniin,,
3 g

i g et I B BN AR« S 5 k% | AR i ) B e s
(JCRRIEAT ) AR I 5 S S itk 25 ) — i, i S
SRR A A R R IR 5 g — T, 33X SE R A e R 3 UL
RIS ZS SR o FEARBFFEH, AT Je 2 T Bulk RNA -
seq FORIITAS 1, 7E HCC v, 4 1l J] 401 7y i 78 5 92 3k 3% mT
Bt HCC Sy s ZEHLH o SR17, Bulk RNA — seq 4l 5 ik T
HLUARL JERRE AN JZ RS HCC p 20 s ik T
R, SR REAT AN 2N T B AT, TR T R e S 2H Y
B o

£ scRNA = seq fF 58 v, i 2 A A 5C B9 5 4 20 B, FAT ]
AW R S AR AR B3 BT X AT R
TAE HCC K I PR 4 5 ok 1 ACIH K- B o 20 it s
HOFH T SR R, (AT 20 ™ B R, ey T b 988 20 i 43
TRy 2O AR BN A T 2 X IR IR B (T W 3
PEFEAE AR SMC Y . L NK 41 T 45 B 4155
G AR A K T HCC 4B 38 F . X ] e & th T s
200 L P35 AT R AR 356 b B T RG34 , LAy (5 e 4
PEAT R i o TSk S AR 1E B S 40 ol T oK RE WS o B
A IEH R TE A5 A5 D RE A4 40 0, AR IE S e A R U,
RER RO BLR ., A, 2 T 4 M R o i AT R B, 4 i
IR RO 5 HBITE HCC i 215 9 55 214 P A7 7E 35 2
A, AT LUE W20 5 200 B ) B 155 e S AE HCC A iR TP 458
TR TEIRIUE

45 A LS AL 5 Bulk RNA - seq B2 28, Al
20 M2 T (5 T s R AR T NK i 5 T 40 i |, 253 A
Y2 AR J 300 9 9 W BE X HCC 1) & A R S R AT A
T o I B AR AT IPA KU A2 4 15 100 40 A, FRAT
KB AE HCC KA S5, NK A0 2 1) 2% i 55 14 7 1) 234k, Th A
90 P 02 i 4 L S O 3 O 78 ) B9 0 Tl oA PRI, mT AR
9,48 HCC 1 % A 2% s v, NKC 41 19 4% 495 5 g s 35 45 i
AN Y JCRRIGFE , 7 — € FRBE FX I I Ho e il it A 5 O 453X

88

PO I AR o T X PO 2 20 M ) e R A e, FRAV)
AT T RA BRI FIATESE

Tk, AT A 7 T e 12 A P Sk A i Uy =L 4
T3 T TR P25 By B P B s TR AT
PEELT LR ERAR B AN IR R 3 68 7 /Y NK 48 i 5 A 7] 3 58 K 7
JF 2 4 22 S 22 DX FH 4307, AR R 2 0V R0 S 0 s )
ARFERAR o AEXT XL R AT 5 SR 0B, I BB 1 8 A AL
1BYT HCC ITBAENLTG , FATHX S BE R BEAT T PP J3 47, 45
A INE S A Y Xk T HSP90OAAL (HSPOOABI | CX-
CL8 3 AN s A S B o, AREA TS 8293 #T o

o BT P R IR B A BB AR T THixX 3 A R, R
ATPH s B AL /N F TR, X 3 NS T i 4
TR G AERRAKTEFER, K#ES/ N THRES
HSP9OAA1 HSP9OAB1 ,CXCL8 f=4: R[4 A REt 4, Horfr,
HSPOABI [J3EFIK 25 F HSP9OAAT 5 CXCL8,

T4 F R AR M2 (RS G X 85 65 SR R0 JEA T, i
T FRAT T 43T 3 1 2= X 45 6 e HE 24 BT = i e kAT B[] )2
5T 3 72 Bk, e A R A1115 ) HSPOOABI — Geraniin 1y
BOARSZ PR G R B FRE , W] RS2 %5 T AT ALIE T HCC Mg 71
EL P

AT AT A — L R BR M. AW ARIEF 5T B
1, GEO B e v O A AR TR AT 404, R B HER AR I IR
HCC [ & A LU AR AT i S 41 2% L HLR I 5 A, A FF 4K
P AL 5 T IO T TR HCC I REE . Aok TAE AT A
P2 WihR I AAH L HCC LT i I IR 28 8, iE — 2B R R[]
RS P A R R . BL Ak, A Bt 55 8 3 43 X 42
T TR X 2 — B OGR4 R AT I E X R
ARG E AR TR B TB A i Thk 3210 3
YRR B I E T TR AR SR R R, SR A: )
PRI 2 2 PR A A] R 1 A Al ad B T 58 ], — i e
BE BRI TR A R A e P RR . ROk TAE N RY R
AR, TR e Ik
4 #ig

AFFEE I e S AR S 4B /R T # P AT ILXT HCC
FPOFT 2R R NKC 20 i A s M, R0 I 3 o 2 S 3RS SR IR 1 0
U S5, U T 5 200 B 0 R 4 | e g S g R B A AR A
K IR TFIE I o ok T [ A R Y R REARE T PR RIIL AN
farsz o HCC fifg 40 o i3 7 AN e e ALY D B . X — & LS
A 1 HCC WFFEAHSAG 1 T2 16 20 A Sl 190 2 2 i f e ik itk
BUH 5 T o 5 R AL P B9 B 53 VT R 38 e X 4 5 J2 f 100+ P g
AR R S WL, X 5 Y HTXT HCC 4336597 5 W 1) 2R A
—3,

ARG G T WL 23 55 S 8008 T T LA 4
B T8 12 B LA SE B WO . Sk e P AL — 22 L5 7
WIBUIFE MR IR L 7072 TR M RE, 5 1 OB H RO
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