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Abstract: The aim of this study was to explore the anti-inflammatory, anti-tumor active components of
Menispermum Rhizoma formula granules and their mechanisms of action. Ultra-performance liquid chro-
matography coupled with quadrupole time-of-flight tandem mass spectrometry (UPLC-Q-TOF-MS/MS)
was used to analyze the chemical components of Menispermum Rhizoma formula granules. The targets
corresponding to the anti-inflammatory and anti-tumor effects of Menispermum Rhizoma formula granules
were screened and drug active ingredients-target genes network and the key protein-protein interaction
(PPI) network were constructed. Gene ontology (GO) and Kyoto encyclopedia of genes and genomes
(KEGG) pathway enrichment analysis of key targets were performed. The molecular docking verification
was performed. Finally, molecular docking technology was employed to verify the results of network anal-
ysis. The results showed that a total of 33 alkaloid compounds were identified in Menispermum Rhizoma
formula granules. PPI analysis found that HSP90AA1, SRC, STAT3, etc. were the core targets of anti-
inflammatory, and MAPKS8, MAPK14, CDK2, etc. were the core anti-tumor targets, KEGG enrichment
analysis found that the anti-inflammatory and anti-tumor effects of Rhizoma Menispermi formula granules
were related to cancer signaling pathway, epidermal growth factor receptor signaling pathway and endo-
crine. The results of molecular docking showed low docking energies of 7 representative chemical compo-
nents with 7 core targets. In summary, this study is the first to comprehensively analyze and identify the
chemical components of Menispermum Rhizoma formula granules based on UPLC-Q-TOF-MS/MS tech-
nology., and explore the effective ingredients and mechanisms of its anti-inflammatory and anti-tumor
effects through network pharmacology and molecular docking, which laid a foundation for the basic re-
search on the pharmacodynamic substances of Menispermum Rhizoma formula granules and provided a ref-
erence for quality control and clinical use.

Key words: Menispermum Rhizoma; formula granules; chemical components; network pharmacology;

UPLC-Q-TOF-MS; molecular docking
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1.1 MR E5{E
1.1.1 £&ZH S 5KA

b AR C J7 UKL (LU AR 2 5 i ol 24 4 PR e A PR /), 5 2010001) . ¥ BB . i 0 55 0 (LU AR IR 7
AR BA RS A, 5 255 WDS170062-202006, WDS020017-202005, 41 =>98.0%), R
SEEEM . FERUMCEEN YR AR A A, #5500 J26HB175042,J21 HB188701, 4l
G31=98. 0%, =95.0%0) » A =AEHH I K A YR A RA A, #4528 130015-202105, 46 EE =98. 0% ,
75 e T 4 e A2 B C U R PHPE AR E R R I S5 A IR A F] L 45 16562-13-3, Sl EE=>98. 0%, W 8 & I Ak
Bl I R K i E 2 R A BR A |l . 45 200470-210103, 4 94. 4 %) By B Bk Cr & & 265 5 8
Wk, #L5 110711-201810, 4 E=98. 0%). L. W BEY A B ¢ (3€ [F Fisher Scientific 23 A ,
it 30 215625,222631) . LR CRET B2 Wik 2= iR A R A W, HPLC 24, #it%5 202105100,
i afi 7K Oy J B TR OK .

.1.2 NE

IS I B A 2R . Agilent 1290 B 80 AH (1% R 48 (L H Agilent BHEARA D, 6530 Q-
TOF JREAL (S E Agilent B AR FD . KQ-250DE A K5 8 75 9% 38 v % (R L il A X g A IRA 7D,
BSA224S-CW H1, 7 K- ([ 1| 38 2 F B AR A PR \)D . XS105 #, 7R (METTLER TOLEDO).

1.2 FHik
1.2.1  db 2 AREC T B4 R o AT

D) Bt 7 il A Bb SR O UKL IS B, AFAN, RS EFRAE 0.2 g, EHEIEHEIE MR, A 50 %0 H
g 25 mL, [ERAZRE 30 min, HO% . #4), i 0. 22 pm GFLIRAE, RIS,

2) YR B BB A RO B IS B TR 0 Y R TR A X R VA VR, R T R A
SEAVAAR, 3t 0. 22 pm (LI, BNAS.

3) @A IE. @i ACQUITY UPLC HSS T3 ( 2.1 mm>< 100 mm, 1.8 pm), LHEE(A) —5 mmol/L
H R K IR (B WM. B BEDL: 0~2 min, 5% A; 2~6 min. 5% ~15% A; 6~10 min, 15% ~
20% A; 10~18 min, 20%~60% A; 18~20 min, 60% A; 20~30 min, 60%~90% A. #H#H 0.3 mL/min,
PR 290 nm, AR 1 oL HHRA 30 C.

4) s, ER TR, mMEE R B (ESD, B HmIER 4 000 V, FLEIE S 35 Psis TS
PRIRE N 300 °C, WA 8 L/min. i K4 FAb B R ] Agilent MassHunter Qualitative Analysis Naviga-
tor(VB. 08. 00) # 4 (R [H Agilent BHEEABRAFD.

5) AL G WA M e, i IR GRS X R R AT A I, A5 3 0 B B BT Al . R T Agilent
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MassHunter Qualitative Analysis Navigator B. 08. 00 i /3 4k 7F E 47 84 R4 . AR 4l f B Bf |) L 4 7o
2Ll HUAR A5 B AL LA S A5 R, IR HE AL & W 1 o 33 24 fige L A
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1) WETE TG PR 20 4 B e i b . g b 2l R 58 2 B 24 O3 A F & (TCMSP) Chttps: //old. temsp-
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P2 UG 4 5 S5, Ve PRI 7 UL T B S R AL A Ay, R A AR I T OV A T PR L BN P
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B AL AN 2200 B, IR 458 5 1 2 {E (degree) . 41 (betweenness) . & % & (closeness) , W =3
SR I 38 AR A5 Sk O B A O HE

5) 3¢ A H AN Y T R AN GE BK B AT HT. RS HEHE A A Metascape BUHE JE i 17 5k A IR 38 (gene on-
tology, GO) Fl 5T #B HE H 5 % A 2 77 B 4 45 (kyoto encyclopedia of genes and genomes, KEGG) i % & 4
S0, EEEY M N “ Homo sapiens”, 1 i i 4 15 78 £k % & Chttps: //www. bioinformatics. com. cn/) i
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Fx1 LkERBEAFHNULERS
. [M+H] /MY N
{ BRI - - FEE TR &
i a4 MRl TWE e HFR "
(1g) (m/2) %k
(m/z) (m/z)
1 1,330 1-HKEARPIC W 364.176 0 364.1754 —1.65  CyyHyNO, 289.108 5 f
2 5. 442 HEE 3841214 3841215 0.26  CH,CINOg 341,078 7, 305.101 8, 277. 107 4, 287.092 1 f
3 5.519 LH G 272,128 7 272.1287  0.00  CysH,,NO, 255.102 3, 107.049 8 d
4% 6,050 W 330.170 5 330.170 2 —0.91 Cyo Hy3 NO, 271.097 3, 255.101 4, 239.069 8, 223.075 1 f
o . 362.157 7, 341.079 2, 305.102 5,
5 6. 166 5 5 55 1A 3981370 398.1368 —0.50  CyoH,, CINO;g f
287.092 1, 277.108 7, 273.073 7
6 6.514 pessoine 3141392 3141402 3.18  C,gH,yNO, 282,111 1, 296,127 7, 151074 8 g
7 7.073 pseudolaudanine 344,186 2 344.186 8 1.74 Cy0 Has NO, 151,074 8 d
8 7.145 N 286.144 3 286.1439 —1.40  Cy,;H,,NO, 107049 5 d
9 7.206 2,3 AMIEE T 3541341 3541340 —0.28  CyHyyNO; 339.110 6, 296. 091 9 b
10%  7.239 58 HE 342,170 5 342,170 0 —1.46 Cyo Hoy NO, 311.128 2, 297.111 9, 279.100 9, 265. 085 5 a
11 7244 N-F 2 5 21 300.160 0 300.159 6 —1.33  CygHy NO, 269.118 7, 107. 048 5 d
12 7.261 KT 4 e 298.144 '3 298.1440 —1.01 CigHisNO, 269.119 6 a
13+ 7.537 NS¥(A] 342,170 0 342,170 7 2.05  CyH, NO, 282.088 3, 279.100 9, 265.085 5, 237.090 8 a
14 7.537 U5 5 55 T 597.296 5 597.296 1 —0.67  CysHuoN, Oy 554.248 5, 192. 101 3, 160.075 3 e
15 7537 romneine 342.170 5 342.1707  0.58  C, HyyNO, 297.113 7 d
16+  7.803 T2 E W 328.1549 328.1556  2.13 Cyy Ho NO, 313.1311, 192.103 4, 151.075 1 g
17 8.367 HOEHH 3141751 3141755 127 C,H, NOy 282.149 1, 269.117 2, 237.091 0 d
18 8.367 755 B, 314.175 6 314.1755 —0.32 CiyHyy NO, 107. 048 4 d
19 8577 (IR, 1'R)-dauricisoline A 625.3273 625.3277  0.64  CyH,:N,0 206.117 0, 192,101 8 e
20 8.687 (IR, 1'R)-dauricisoline E 639.342 9 639.3432  0.47  CyH, N, Of 608. 298 8, 596. 298 6 e
21 8. 820 (—)-pseudocurine 595.280 8 595.2801 —1.18 Ca6 His N, O 192.100 8 e
22 8. 909 cissampentine A 609.296 5 609.293 8 —4.43 Cs7 Hyio N, O 192.101 3 e
. 580. 269 3, 568. 269 0, 213.092 4,
23%  8.909 i 5 5 95 ARG 611.3121 611.3131  L64  Cy HpuN, O e
206. 117 5, 192,102 3, 177,080 2
o 324,158 6, 311.125 3, 279. 099 2,
24 9.097 B0 5 10 356.1857 356.1866  2.53  C, HysNO, a
251,104 4, 248,080 8
25%  9.263 g S 342.1705 342.170 0 —1.46 CyoHyy NO, 298.108 1, 192.101 5 g
L 594. 284 6, 582. 284 7, 580. 270 1,
26%  9.478 5 5 5 625.3278 625.3289 176  CyH,N,Oq e
213.090 5, 206.118 1
27 9.904 R 208.097 4 208.0972 —0.96  Cy H;3NO, 196.098 3 c
28 10.274 SR e 324.123 6 3241230 —1.85 C,H,;NO, 309. 098 4 b
N 307. 086 0, 306. 075 9, 294. 110 4,
29 10.335 i 058 55 T 322.1079 322.1074 —1.55 CiHi5sNO, b
279.090 5, 278.080 9, 250. 086 2
30%  11.778 B B 623.3121 623.3128  1.12  CyHpN, 04 381,181 9, 192.100 8, 174.091 3 e
31 12.519 menidaurine A 130196 7 4341971 0.92  CyHyNO, 403.154 0, 227.072 6, 206. 115 8 d
32 17.810 U 5 55 5 T 306.076 6 306.0753 —4.25  C, H,;,NO, 263. 056 0 b
33 21,504 U 05 5T L 352.118 5 352.1181 —1.14  C, H,,NO; 308. 089 4, 294,077 0 b
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2.1.1 FF Rk k

PR S IR S SR DL 1T R R W M Ry BE AR T AT AR R X AEYIOR IR A K n RS, B Y KA
FEAZ B 2R 2, JEARIE R I T E B AR L BB I m /= 107,137,151 $fEWE R . BLLML A 3 il dF 17 2
s, LAY 3 BREREEE D 5. 519 min, WESF B FWEN m/x 272,128 3LM+H]", ZHRE AT L
WER BT m/z 255.102 3LM+H—NH,] ", 107. 049 SLM+H—C,H,,NO, ], 454 #H 5 SCHk™ > i
EHIOZEH, T8 CyH,, NO,. 2= 3 5 25 5 T fE 1Y 2 i i 42 UL &) 1.

HO _|+ HO O
.
Qe WA I

+ -—

OH OH

m/z 107.049 8 m/z 272.128 3 m/z 255.102 3
Bl XEESHHORLEREAE

2.1.2 WF Rk

XU ik S s AR SIS A 0 e S T A 7 i D S S e R T e A R A W, T TR L D5 AR
HBH . AERSEAR, FEOLAH 24N G 30 (R ITE Y 11, 778 min, S F B TR m/=
623.312 8(LM+H]", ZHRIFRE T WHEF BT m/z 381.181 9(M+H—C,;H,;O,]", 192.100 {(M+H—
Cy HyyNO, J7 5 174,091 3[ M+ H—C,; Hyy NO; |7, 454 XF BR S AR 256 SCHlk 3 0 ok 8 5 2 e, 43 7 X8
Cy Hi N, O 7L By C 5 1T RE 1 24 £ 34 12 LI 2.

\
N o o
—CiHis0, |
Ny O/ N
(6]

m/z 381.181 9

miz623.312 8 l —Cy1H1NO,
o
N
N R OH
m/z 174.091 3 miz 192.100 8

B 2 HhE R R B AR

2.1.3 FAMERZAAFFTANE R

AL R e 5 R rp s A 4 A BTANIER LA 5 A SRR S BTANESR LS. BIANER LA W HEA
AR R DU SRR IR S5 K, OF S A R AL S FBURIED S, A L S RBTANER P & A 14 1-R A
JECERZ5 A8 L3k 2 A 5 S e ok S A 0 1 T SR A R AR AL (R BT AN S A MBS £ K A B
RE B, AT REE M AE 2 & b W s ], BLLAAL &9 13,33 NI AT 2 LA 0 b, 1k &9 13 14
B FIE] K 7. 537 min, #ESY T8 TUE N m /2 342,170 7[LM]" . )R 1% o] WA 85 1 m /= 282. 088 3[M—
C,H,N—CH, « 1", 265.085 5{M— C,H,N—CH,OH] ", 237.090 8(LM—C,H,N—CH,OH—CO] ", %
£ %] B RUAR 56 SCRRAE I D A 22 BB L 23 730 Co HL NOS . B9 33 98 B IF 1] 4 21. 504 min, ¥
STFEFWEHR m/x 352.118 5, IR h F R F B FiE A m/z 308.089 4[M+H—CH, —CO]",
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294.077 OLM+H—CH, —CO—CH, ]" , &5 15 SCHR A S s s 55 780, 20 7304 Co H NO;. K22

AETk AT BB 1 2 i A UL 1A 3.
.
= N+
R s o,
O ~C,H,N-CHj-
HO —_—

N\
CH; -C,H,N-CH;0H -CO
O HO —> HO
o

m/z 282.088 3 m/z 342.170 7 m/z 265.085 5 m/z 237.090 8

3 KRZFEWEERIERBEAE

+e

pe
O

2.1.4 vhebir i

N P 5 248 I g e S b 2 o Tl Tl S TG L Ty o R AR Ak A ek R AT AR T R ) — R B A AR A i AR A% ) B g
PREEACE LA A ek, R H ORI R T U A R 2 A 4 N 0 R AT A R 4
Br. AWy 4 GREEE g 6. 050 min, ST B T8 m /= 330. 170 2[M-+H]", 4053 n] WA A 8 1
B m/z 271.097 3[M+H—C,H,N]", 255.101 4{M+H—C,H,NO] ", 239. 069 8 M+H—C,H,,NO] ",
223.075 1LM+H—C,H,NJ " 54 XF B FAE 56 SCRR e 3 86, 2 73008 Co Hoy NO,. 7 i T
e iy 2 s 12 UL 1A 4.

o +
.9 ()
Do ")
/ SRRt Y _cHO
S e -
o o
O\ O\

HO
‘ N— miz 271.097 3 miz 239.069 8
° o) N N
~ 2o
miz330.170 2 -CH,0
miz 255.101 4 miz 223.075 1

Hd4 SHEORIEEBAE

2.1.5 R EmE

XEAWMAFIER o LHLR G, B S KA WKOR B — B FE /R (RDAD 246, B m /= 200 LLTF
B LA 16 S IEAT R AR A T, LA 16 AR R BTy 7. 803 min, WHESF T B TUEN m /2
328.155 6LM+H]" . “Z ikl Wir B+~ m/z 313.131 1I[M+H—CH, ] . 192.103 4[M+H—
CeHy0,]", 151,075 1IIM+H—Cy  H,, NO, 7. 45 A % B FUAT 56 SClk i 00 o T 4 e ik, 4» 7500
Cio Hyy NO, . T4 18 B2 5% 7T BB 1Y 24 A 3 12 WL I 5.
2.2 ETMEHEEMNISRE S B BIRE ST, HEE AL
2.2.1 JbEARE T B E R RS A e B ik

WA OB, DLAAGZE T 9 MMM . £ WAL 25880, B0 22500, R e, TS, A
SO W B ] L T RO . 50 EER IR, U T B R JFTEMERAL b, SRR 5 A R H2R 2GR
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H,CO. mm[‘i & S
FAN
HO O NH -CH; HoO NH -CgHzO, och, -GN OCH;
o OCHj; .
0 0 o
OH

OH
m/z313.131 1 m/z 328.155 6 m/z 192.103 4 m/z 151.075 1

Bs5 FTLBRmoRELBNE

WEVE RS« W BT AR L W B R R 2B B T E . O R B 14 ASVEME RS, R Swis-
sTargetPrediction 1 Uniprot £ 4fg J7& i & th 55 14 A6 M 5l 20 A0 5C r9 B2 S 4k 339 4. J# it DisGeNET Al
GeneCard ¥4 PEARAFPTAARCHE A5 1 998 A~ PUb IR AH OCHE 2 2 300 A, B AL 43 FI9 9 8 £ i Venny
2.1 43 Hr J5 A5 200 R M G L R4 55 146 4> L TR A DG AL [R) 4E 45 138 4>,
2.2.2 “Hhih—HBRS ¥ B MR

g g b AR I 5 R 25— USRS R %, UUIE 6, PR A TR EE 161 AN AL 394 4
MEOC R, PUR /45 rp A 45 153 455, 345 SRAH T OC R, X 0 4% B 14T 0 F8 2% 20 #7  4k BEEE (i HE
ZEET PR AT FEA R ZAEL . 5 O, W R B R . S R W B T e E B L W R S B
OS0SR-Sk AN L RPN N N N A AN LR T N
ARG . A o S SO . T R, R T AE ARG Oy MUK R] BB O Z Al Ay P R R LR L PUMORER . B R
2 43 Fe A A [F].

6 LTAREFTHGA (a) TG () B RS — A MK E

2.2.3 PPl W& H#ERA S ¥ E ik

b GARBL 7 BRI BT . BUlkE PPT MK K ILIE 7. WNEIBT7R . PR M4 i L 4E 128 45 i . 690 FA4H
HXZ, HEAE 10 B8 540 98 HSP9OAAL, SRC,STAT3, MAPK3, MAPKI1, PIK3CA, EGFR, AKT1,
JUN,MAPKS. i W 2% vh 43 35 127 455, 858 LM H E R, HEAHT 10 1958 & 4> % & MAPKS,
MAPK14,CDK2,ERBB2,EGFR, HSP90AA1,JUN,HDAC1,SRC,AKTI.
2.2.4 GO e

FIH] David 48 BBt 4 4 FAH 5 3 [5] 88 20 Nt g /8 FHAR DG HE [R] 38 S5 04T GO & b, i iAEY



%11 AME F R EREAREGRK, EMAARRA AL —ET UPLCQTOF-MS/MS 5 1 4 %% % 235

cTss )
e TR \ 3 B MMP?
CSFIR, o o \ NOX4
CYP11B4-
; FASNjVPwM\ SGKA_F"’R o MMP13
[ 26 R GrRs
+ RET ERBBZ,\ 10 \yp 1 MAPKTO

DACA -RpINEDAM16-
| PHB4

NR3C2_
mar/“"“"‘\ssm;
! g
\ / S "MeHRNAe—CHRNA7
SLCBA+—— TH —MAPKAPKZ 3
N A App  ERN1
comT \ . Nl
TR CTSD DPP4  ACHE
N
MMP25 OpRM{| NODT PREP
N
/ \ oPPY
cYP2Ds  TRPVA
/ac
HRH1
CSF1l / IRAK4
TRPCH "\ y/
\ > )
s
crss
a b

7 LEREFBMBAK (a), T (b)1E RIS PPI 4 E
i 2 (biological process, BP) . #iid4H il (cellular component, CC) 14> F I HE (molecular function, MF)
p EHEZ AT 10 A& H S AMAGELS M, 26 GO EYThigeE £ LR E, MK 8 Uin. HiREH GO I
REZM 4B 78 1T 595 DAY e, E R E O BB IR AL . 22 25U A0 8 OB B B A m] Y L SNE SN
83 MU L, FEW KA ZARE GW . B BS54 s 138 M ar Faihe, EEW NEAZEA
B2 /R AR /s AR W T M . SRR 455 5%, PUMREAE GO TR i s 445 3 835 M4 H . Hih BP
4 H 6154, EESEARBERL . HAK AR, IELZAMRBERAFIRAL: CC&H ST A, FE
WRZWE Y. T, MM ; MF & H 133 4>, ZEW RE AL AR/ N2 W /T 2 1R 9 5
SRRSO A
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2.2.5 KEGG @5 % 547
KEGG 8 J & £ nl A, Jb SR E 5 WUk bt A48 . B A48 F 7T 88 5 8 58 15 5 38 B (Pathways in
cancer) . B#EAERKETZAKESEK (EGFR tyrosine kinase inhibitor resistance). P43 (Endocrine re-
sistance) . AGE-RAGE {5 5 38 % (AGE-RAGE signaling pathway in diabetic complications) ZEfH . b &
HEHC 7 UKL & T 28 o PO MR 16 T Y 2 42 mT REAHABL (181 9D
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Proteoglycans in cancer 4 ;‘ Progesterone—mediated oocyte maturation 4 O
Non-small cell lung cancer - ° Hepatitis B < ®
ErbB signaling pathway o Prolactin signaling pathway °
PI3K-Akt signaling pathway = ) Central carbon metabolism in cancer -
Lipid and atherosclerosis - ~log;o(pvalue) Rap] signaling pathway —logio(pvaluc)
Chemical carcinogenesis — receptor activation Neurotrophin signaling pathway I ®
Rapl signaling pathway 4 l 24 Acute myeloid leukemia - -
Neurotrophin signaling pathway < 20 Focal adhesionq 25
TNF signaling pathway FoxO signaling pathwayq @ 20
é Relaxin signaling pathway || 16 E Prostate cancer —
ﬁ Prostate cancer ﬁ ErbB signaling pathway .
MAPK signaling pathway count Non-small cell lung cancer 4 CO.HU T
Prolactin signaling pathway - ® 2 MAPK signaling pathway @ »
Kaposi sarcoma-associated herpesvirus infection - @ 3 PI3K-Akt signaling pathway 4 . 40
Pancreatic cancer - . 40 Pancreatic cancer - . 50
Hepatitis B 4 . =0 Proteoglycans in cancer 4 ‘ 60
AGE-RAGE signaling pathway in diabetic complications - AGE-RAGE signaling pathway in diabetic complications -
Endocrine resistance - Endocrine resistance 4
EGFR tyrosine kinase inhibitor resistance 4 EGEFR tyrosine kinase inhibitor resistance 4
Pathways in cancer Pathways in cancer
0e+00 Se-14 le-13 -9.75e-18 4.39-17 9.75e-17 1.51e-16 2.05e-16
FDR FDR
a b

9 JTREHTAHL (a). HIE () EFA KEGG B £ #

2.3 SFXHEE

— AN R LA RE/NT 0 BYRBIBCAR AT DL A K 5 2 RS A, HAER AL, 255 M T et ok,
A He/N T —5. 0 keal/mol BF UL B BCAR B RIF i85 &6 . /N F — 7. 0 keal/mol Ui B B 50 1Y 25
GO, LB BRI 2 W 2 A R R AR A B Sk I 4 2l B A O A R BT R L BT
By, HAEX R, B 7 A0 P R ILE 2, 455K T —5. 0 kcal/mol,
VLT 7 Ao BT LA SR R A . Frh W B R AR . T & R g B . K 2% fE8 5 SRC, ERBB2.,
MAPKS8,MAPK3, HSP90AAL,STAT3 fl CDK2 W45 & ek T — 7. 0 keal/mol, KM /35U I
B 88 A A RE T B, TR AE AR R PR . W R B R PR B T Y 4 0 T A Ak 25 R WA 10,
WIE 10 fr7n . SRC 5 Wi 18 55 I3 bR 2 80 B A9 AR 0 AL 5 B 6 TYR-90, THR-247, LYS-401, LEU-
322, HIS-319; ERBB2 Y5 i 7 &5 5 AR 58 2 1 &0 88 0% 1 A2 2028 THR-862 Al ARG-849; MAPKS 5
R 5 AR B O 1 7 A5 ASN-1145 MAPKS 5 W 18 55 55 Ak o 18 B 08 00 7 7 258 LY S71
FILYS-168; HSPOOAATL 5 Wi M5 &6 5 MR B ¥ il 05 (9 VE A7 828 LYS-585 STAT3 5 W M 55 75 K i T B
SUBE 9 VE R S L4 LEU-260, GLN-247,,GLU-324, GLN-326 , ALA-250; CDK2 5 i 5 55 75 bk 5 B i &
S B AR A 80 LEU-83.

R2 HFHBLEERLER kcal/mol
(AR EA SRC ERBB2 MAPKS MAPK3  HSP90AAl  STAT3 CDK2
i 4 5 5 b B —10.0 —10.1 —7.6 —10.7 —8.4 —8.2 —10. 3
T4 7 E T, —8.2 —8.5 —8.1 —9.3 —7.4 —7.3 —9.1
VIR —9.1 —8.9 —7.9 —10.0 —8.8 —7.1 —9.4
T T O —7.1 —7.0 —6.9 —7.4 —6.8 —7.2 —6.6
i 0 5 —9.6 —9.4 —5.7 —11.2 —10.2 —7.1 —9.6
550 —8.3 —9.1 —8.4 —9.5 —8.0 —5.9 —9.2
SR W —9.1 —8.4 —6.8 —9.3 —9.0 —7.3 —9.0
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3.1 itig

At AR AL 7 JURLAE S B b 250K R © R AR Iz T  F Ak 2 W 5k el B2 A FH L AT 5 AT 8K i
Ji s AN O A ) R T W R A 1 — 25T, S T B b AR C D UL B T s T B S PR AL . A
1T 8 R I A FH 24 19 42 G vk A st . AR50 B R UPLC-Q-TOF-MS/MS $; A X} db 5 AR B J7 0k i
Pl Wy B AT R G AT A A I 4% 24 B A A% - 0k X P A L PR A ML AT B AL AN oY 4 A
LR BTANIESS | DR SE s ik | W MERE S5 33 AR WAL G W . I Ok 5 b AR C J MURL BTk
PUARAEVEAR DG 1 B H L A R S BB . 558 B B W B R L W S e SRR, T S
. AV BRSO, K E B0 AT E i 4 NF-«B, MAPK , PI3K/ Akt {5 5 i 4 2k % #4 f 5 300 1) 46 1O 17 %o ¢

RAES , AT i miR-410-3p, HMGBL, NF-«B 7553 % 710 i 98 20 a0, 53 5% A 5 B R 45 L R 7 T 5

STAT3,G2/M,ERK {5538 B A7 57 b ek 2 B0 R i 55 200 ARG Ay UL e 5 s bk 28 A Wl A 9F 9 6 1)
THAE Ca® -CaM il HOR KT RAE MY, IRl S PISK/ Akt f5 558 B & 50 R 1 1

W 265 245 B2 A 5T R AL AR C 5 BURL 55 R L AR RE 1 O R B B VI I W AE D R A SRC, STATS,
HSP90AA1,MAPK,AKT1,EGFR,CDK2,ERBB2,JUN 4. SRC &l & MR & M il R b i — 5t , 18
AT A L MR TR S S, MARMIER AT 54 KREE BEZENREEM, SRC @ it #iE
STAT3 {55, T LU AT KM i 19 & A, I SRC B Ak 2 3697 Il i — R AR A TS5 A9 05 350007,
EGFR &£} B KW T2k (HER/ERBB) & i 51 2 — , B e TR G AR K ST, REMERE DA
HEEAEMYY, EGFR ©#IE W5 i i & A . & JRA 5 R, HSPI0AAL mﬁiﬁﬁameat
Shock Protein, HSP) KA EH 2K 61 . B — M0 T A2 14 S ek F i dl 208, H4 85 1) HSP90«
5 A0 B 18 2 S B VDA G, SR I ARk — A2 3 e B O U A i R bﬂ)n%%%aﬁ””bj. CDK2 J2 4 il
JE 0 B 1 AR S (CDK ) Z W P 1 B0 52 22—, AT LAA 7 9K 2 A% A 4 i 4 i JE 309, G B sl
P25 W R A0 I oAk . A TS ERBB2 S22 1k ERBB 05 PN — By, S — 0 5 5 52 O i SRR L
[ RO R L e P R N s SN V0 17 N o P & 2 2| 5 9 E - = 1
ERBB2 & A A g $8 i 25 4 F & 09— AR08 AR pF s 45 R 5 FaR il — 80, IR T 7 4
IRRAEALZ WP HEAT T 40 T X 3. S5 5RRMT, R 5 R AR S5 7 A U0 87T LU o o 5 88 i 45 s v
W TR . T R . K 22 AT A 45 S BESIAR T — 7. 0 keal/mol, SA%.OHE S 45 A RE B, WEEY
THVERCE . B UE T4 24 T 2 Y ] S

GO g & EMras R, BoO M0 EZW LW A Y2 B 45 A R ek ﬂﬁzﬁk%ﬁ{%ﬁ
it 23K 1 T 1] RIS L RORE RN L B BT F R RR AL . R 22 SRR W R AL . VO TE M Y IE 1 R T AR, xSk R
A ARy UKL BT BAT P4 . BUMORE A FAR O, 22 B T 25 5 1) db ARG O 0K A 2 B A — s i AR R 1.
3.2 Zig

AT % 8 T A6 AR RC Iy UKL Ak 2E oy, R B R PR AE #fzﬂﬁlﬂwfﬁﬁﬁﬁﬁiﬁi%ﬁ%mﬁﬁ‘é%*i%
B, S50 HE B . W B IR PR DR W RS B, S A WO, T & Mg . A BB SE R, @ fE T SRC,
STAT3,HSP90AAL,MAPK,AKT1,EGFR,CDK2,ERBB2,JUN £ £/ 1.0 '57iﬁhy<\ Bt A H.
A BF 5T Sy I B 5 2 b G AR UK A S S e L VR R AL I A R AF 9 B A T LA
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