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[HZE] B& SRR LS S FUEEA, WITRREE-LTF (EPL-LLA) 897 8 R 098 58 SR 4y
FHLE, IFE RS LR LA AR A L X SRAEA SC A F IR R AR E . iR B SRR e T
TEIF T EPL-LLA B3 PR 7 RV TERE A, R 5 28 R A OCHE RIS 4R, il STRING Hidis 7 4t 1 2 11 B AH
HAEFMZ (PPD) . FIJH Metascape 804 FE#F TR AR (GO) FImt# BRI IR A HRHeFH (KEGG)
BT T LSBT 6 125 E PE AL S 8 o PP L th A A2 D0 SR T 20 0, RIS & Re AT M 4
PEATPTRAL A3 o R STARSMN AR RY , SE s 2R M RO & (CCK-8) . SEif & s R4 il S ). (qRT-PCR) FlI
2,7- "R ASOCR OIS (DCFH-DA) YEGHRE, 89T EPL-LLA M4 W AHZA M . X 5858 7 i PR 45 4E T
KIUEAAEH . &R S0k, EPL&A I3FIETEMR, X0 220 NSRS ; LLA &4 10 F RSy, %0y
283 MR S SRR R A 1 6434 = AT 91 N agE N . a0 E S 4 GO FIKEGG @ 4 Hr, i
e 5 271 4 BN 253 255 5Bk . AT X HE S SRR SE T B SUE AT 6 1Y 25 W00 M LA 5 A% 0 B S5 BB S A b 25
Ao CCK-8 3246 /R ¥k B 7E 0.02 mg/mL N /) EPL-LLA HA5 R IF AU P24 (P<0.05); qRT-PCR {78 EPL-
LLA FFAR 2 0 bk 201 57 A 22 B0 U e 2 S i 8 T F mRNA B9k, IRIEE IR0 4 I F mRNA B A (P<
0.05); M DCFH-DA /R4 KHINIESE EPL-LLA HA i FRIG T4 (ROS) MfiE)) (P<0.05). #5i€ EPL-LLA
ALl 20 . 2R BRI A RS, it DT S R S IR YT S
TSR

[RER] K, HHEE; Lo+ WK, S B,
RIEN T3 ALK ! :
[FESZES] R7814+2 [XEFREM] A [doi] 10.7518/hxkq.2025.2025049 A »ﬁﬁﬁ%ﬁnﬁg

Mechanism of Eclipta prostrata L-Ligustrum lucidum Ait in the treatment of periodontitis

Guo Mengru', Zhang Tianyi’, Huang Jingwen’, Huang Xinyue', Zheng Yi’, Zhang Li'

1. Dept. of Emergency, Hospital of Stomatology, Jilin University, Changchun 130021, China; 2. Dept. of Periodontics,
Hospital of Stomatology, Jilin University, Changchun 130021, China

Supported by: Jilin Province Science and Technology Development Plan Project (YDZJ202301ZYTS013), Scientific Re-
search Project of Education Department of Jilin Province (JJKH20250203KJ)

Correspondence: Zhang Li, E-mail: zhang li99@jlu.edu.cn; Zheng Yi, E-mail: zhengyi8304@jlu.edu.cn

[Abstract] Objective This study aimed to explore the potential target and molecular mechanism of Eclipta prostrata
L-Ligustrum Lucidum Ait (EPL-LLA) in the treatment of periodontitis by using network pharmacology and molecular
docking technology, and to explore its biocompatibility, regulatory effects on inflammatory factors, and antioxidant acti-

vity through in vitro experiments. Methods The active components and potential targets of EPL-LLA were screened

(TR 2025-02-12; [EEIEM] 2025-05-14 and predicted through a variety of databases, and the in-
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sis. The active ingredients from the top 6 degrees were docked with the core targets, and the results of binding energy
were visualized. An in vitro cell model was established to evaluate the biocompatibility, modulation of inflammatory fac-
tors, and antioxidative effects of EPL-LLA through cell counting kit-8 (CCK-8), quantitative real-time polymerase chain
reaction (qRT-PCR) and 2°, 7’ -Dichlorodihydrofluorescein diacetate (DCFH-DA) fluorescent probe assays. Results
Screening revealed 13 active components in EPL corresponding to 220 potential targets, 10 active components in LLA
corresponding to 283 potential targets, and 1 643 periodontitis-related targets, with 91 shared targets among the three.
GO analysis of the shared targets yielded 5 271 entries, while KEGG enrichment analysis indicated involvement in 253
signaling pathways. Molecular docking confirmed stable binding between the top 6 active components and core targets.
CCK-8 assays demonstrated good biocompatibility of EPL-LLA at concentrations 0.02 mg/mL (P<0.05). qRT-PCR
showed that EPL-LLA reduced the mRNA expression of pro-inflammatory factors in macrophages stimulated by Porphy-
romonas gingivalis lipopolysaccharide while upregulating anti-inflammatory factor mRNA expression (P<0.05). DCFH-
DA fluorescence probe assays confirmed the reactive oxygen species (ROS)-scavenging capacity of EPL-LLA (P<0.05).
Conclusion EPL-LLA may treat periodontitis through multi-component, multi-target, and multi-pathway mechanisms,

providing a theoretical basis for further research on its therapeutic potential.

[Key words] periodontitis; Eclipta prostrata L; Ligustrum lucidum Ait; network pharmacology; molecular

docking; macrophage; inflammatory factors; oxidative stress
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M%M,f%ﬂxﬁﬁ VU IR 320 7 52 1)) (9 5%
R,

24060 2 T 4 T R 245 800 AR %m@m%m
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L11 KW is v o S s

TE TCMSP % ¥ &= (https://old. tcmsp-e. com/
temsp.php) 1, AR WU /\Tﬁ AR T HE itk
FRESE—— 1T BRI R B (oral bioavailabili-
ty, OB) >30%. ZEZj% (drug—hkeness, DL) >
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0.18%""%), 33l ik i1 EPL I LLA (935 Pk i 4o Bl
J& , il b A Swiss Target Prediction % 4 /1" i
W33 26 1 43 FR) W AR A FH A 55, FF 3 3 Cytoscape
3.10.2 FR A+ 25 4 — % M AR o — I AT 4% ¢
K

1.1.2 e 5 J S AH OCHE A

DL “periodontitis” k¢ H] , 43 J 7E Gene-
Cards %45 %2 (www.genecards.org) """, DrugBank
B4 %2 (https:/go.drugbank.com) . TTD %4 &
FTOMIM %45 %2 (www.omim.org) WK R F JH 4
PV TERE S, B 2R p AT R S 15 2 o
RIFHICHE 5 o
1.1.3 Fo 3 58 J8l 98 — 20 W) 0% M b 2 B8 R 58 4 e 24

Y)—TE R o — 0 i — T A R N 48 e R K]

W 2 JE 9 AH DG g5 F1 EPL-LLA Vi M 1 43 750 0
P 5 1 2 40 # T2 JVENN (http:/jvenn.tou-
louse.inra.fr/app/example.html) BUZEEIE T3 BUAL,
AT EERE S BN EPL-LLA 36 P 1697 4 A R 1
WEAEAVE FHE 5 % EPL-LLA 8935 1 4 & 5 o &
KA 55 T A Cytoscape 3.10.2 #k 4, Fyetzy
Y—E Ve —HE S —F R M R
1.1.4 F#8 EA FOAH B AE M 4% (protein-protein

interaction network, PPI) 3¢ & & A §ifi 1% 2%
I LY

1F STRING %(#& /% (https://string-db.org) "5
ASCARRE S, DAAR M A (A BAE A 53>0.4
{F B, PR 28 R A5 ARy 57 55, TR B PP G &R

o FIH Cytoscape 3.10.2 {4 71 (] CytoHubba 1
PEo ez R A, IR AR OB A R
1.1.5 FEFRARIKE (gene ontology, GO) & HEHT

At EREE N SR N A AR F (Kyoto ency-

clopedia of genes and genomes, KEGG) i

P T

22 AL HE S 5 A Metascape 04 %2 (https://
www.metascape.org/gp/index.html) 1, #47 GO Fl
KEGG &£ 11, U-log (P) {H AMHHE, FIHH
A5 (http://www. bioinformatics. com.cn) ¥
GO 7 Hr & R HETERT 10 BN ALl ARIE, KEGG
Sy HTHER T 20 BUAF -8 2 i oy S
1.2 Gy FXHE BT
TR — IS e — R — 2R A e rh T

JE 5 (degree) {HHE 44 1l 6 14 245 93 M il 4 5
ik PP ) % 1 16 1Y 10 A% 0 B8 s i A7 0 1 X0 42
i3 PubChem #5445 /% (http://pubchem.ncbi.nlm.nih.
gov/) ARAFIEHERL />0 3D 4544, #2318 i PDB L
PE 2 (https://www.rcsb.org) A4 0 HE 25 ) 25 44
KB MRS (R 1), @i a+ B #H4 PyMOL
3.0.3 EBR/K T HUNFEARIS , FIH Auto Dock
Vina 1.1.2 AF I8 AR PE SR} IR & H fop 47 28—
WAL, FEXT N 4E, EXRER LiEd
O NZH, URIEERE A S 2 . o FXEE
A RE MO AL E, IR AR A gk, i
I PyMOL 3.0.3 8k {4515 45 5 RE U 10 0 1 %o 22 485
HAT AL ST

®1 ROBIERR

Tab 1 Information of core targets

AR E S PR E bRl s
B ikt 41 -2 B-cell lymphoma-2 BCL2 3B70
[ B IR BE R T tumor necrosis factor TNF 5M2J
RS ST 1 hypoxia inducible factor-1a HIF1A 3PXK
P [ K R 52 AR epidermal growth factor receptor EGFR 1XKK
Ji95 25 A ps3 tumor protein P53 TP53 3LGF
R Z R 1 estrogen receptor 1 ESRI 2BJ4
AKT 225 1R/ 75 2 IR W 1 AKT serine/threonine kinase 1 AKTI 1H10
A F-«B1 nuclear factor kappa B1 NF«B1 4Q3J
HEFREREAR9 matrix metalloproteinase 9 MMP9 1TV
B 5EFWERE T3 signal transducer and activator of transcription 3 STAT3 5AX3

1.3 {RAMSLES
1.3.1 4 EPL-LLA /KB

BUEPL fILLA K i (KFLE 250k 5 A B
ANHED), HED s URSBRARE, A 105K,
Bii1hja, HEE L, 2R, G ER, &

We AR e 2 A 25 5 13k 200 mg/mL, TR 3E . %
B I
132 FEEUGH S5

F G B K Eagle 15 35 5 (Dulbecco’ s modified
cagle medium, DMEM) (dtatrhA: B A R EL
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ARRAFD, MaAmns (OGS A ar R A R
N, BEFRER 2% W (phosphate buffer saline,
PBS) (dtnt =AM ARAR), 8oL
& (cell counting kit-8, CCK-8) (gl feibip}
HABRAF), TR E (Porphyromonas
gingivalis, P gingivalis) 52§ (lipopolysaccha-
rides, LPS). & RNA$ZHUAG (Sigma /A ], 3%
), o sk ialon & . S SR A w0 kR &
(R E YRR R AR, 2,7- 8 4550
& . LMMs (2°,7’ -Dichlorodihydrofluorescein dia-
cetate, DCFH-DA) (Uit REERHHLARAF),
R EE.OHL (OHAUS AW, E[E) ., L
B e i 2R A S S WAL (Roche 2 w], Fito) .
fEIREE M (SANYO R H], HA) . MEtril (Ag-
ilent A ], E£HE)., ZOGHEE BHMEE (OLYMPUS
ol HA)
1.3.3 CCK-8 A M 415 1
TEAFAWMT . 1) AHA . T, U
CCK-8 # 55 DMEM 5 4= 55 3¢ Bk 5 2) X M4 .
DMEM 58 & 15 32 S AL PEAA i ; 3) % EPL-LLA %
AR EE 4 S, 43R 0.1, 0.2, 039, 0.78.
1.56 mg/mL. LAk 3x10°/4L 1Y % B 7E 96 FL A T 42
RAW264.7 410, W55 24 h, FEIHRGIREL, &5
55 0 21 A [ ¥ BE () EPL-LLA, 43 5l 78 15 5%
24 hF148 h 5 s IHER R, A& A 10%CCKS ¥
W R FE 3, i — L E 2 he HIBAR (LI 5
450 nm AL G (optical density, OD) fH, T
BN XTIE S (%) = (EPL-LLA 41 OD {H-%8
4 OD{H) / (X4 OD -2 HfLOD fi) x
100%, ffi i Hi 3 4~ B /9 EPL-LLA, 347 )5 225
Npreniie Fodi IrA A IE =N f o s
1.3.4 SCH 2 & R A B4 Y (quantitative real-
time polymerase chain reaction, qRT-PCR)
o I S PR (1) FR ik
SCE AR . 1) XFRR4L: H DMEM 564
R R b PR ; 2) LPS4: 1 pg/mL P. gingi-
valis LPS AL FRAH A ; 3) 0.05mg/mL EPL-LLA 4 .
1 pg/mL P. gingivalis LPS+0.05 mg/mL EPL-LLA 4t
PR ; 4) 0.1 mg/mL EPL-LLA 4 : 1 pug/mL P
gingivalis LPS+0.1 mg/mL EPL-LLA kb FE 4 g ; 5)
0.2 mg/mL EPL-LLA #4H : 1 pg/mL P. gingivalis LPS+
0.2 mg/mL EPL-LLA ZbFEAAE . DA 2x10°/FL i) % i
18 6 FLA 2R RAW264.7 411 IS, % & 24 h i HIlG
BE e SI2U0 5328 FHAR N VK B2 9 EPL-LLA #£47 18 h
AL B, AR5 A 1 ug/mL P. gingivalis LPS 4k 3

6 h,

$ B 20 200 6 RNA 5 38 2o 306 9% 5% 4 1l eD-
NA, S 55 Wi S 0] & U B B 847 Jm 22
S28, PAB-HLsh#E I (beta actin, B-actin) 7E AN
ZHE AT RCE 3 Hr, SR T 27 L 51 D A ke 48
Al F TNF-a., IL-1B. IL-6 K9 % K- IL-10 mRNA
IR ST I AR 2 s .

£ 2 qRT-PCREIS|#1FEF!
Tab 2 Primer sequence of qRT-PCR

B[R 4 B SFH (57-37)
B-actin F: CTTTGCAGCTCCTTCGTTGC
R: ACGATGGAGGGGAATACAGC
TNF-a F: GGCAGGTCTACTTTGGAGTCATTG
R: ACATTCGAGGCTCCAGTGAATTCGG
L-6 F: CTGCAAGAGACTTCCATCCAG
R: AGTGGTATAGACAGGTCTGTTGG
1L-1p F: GAAATGCCACCTTTTGACAGTG
R: TGGATGCTCTCATCAGGACAG
1L-10 F: GCTCTTACTGACTGGCATGAG
R: CGCAGCTCTAGGAGCATGTG

1.3.5 DCFH-DA % CHET 6 40 el P9 1% P40 (re-
active oxygen species, ROS)

YR 1.3.4, LLSx10YFL 0 % B AE 12 fLH P
HER RAW264.7 1M, WFE 24 h i HNGEE . 35056
A3 2H FIVRH % V€ B2 Y EPL-LLA #4724 h A0 3R, 4R
JE A1 ug/mL P. gingivalis LPS /¥ 12 h, W FEIH
Rige 3k, HALAINA 500 uL I E R F7 M B (1:
1000) 1 DCFH-DA 84t , B &AM TaLm s
30 min f5, i HTCILIE B FRFEE R 3 WK, DIARIEAR
LN AR AT B IR TR B o 8 5O
TWER S B IR RO A, IRl SR 3 [R5
PIUR/RANIBIEAS o i Image) #1F Xt 5615 5 ik
15397 o
1.3.6 Giitsr#r

& GraphPad Prism 9.0 &K {4 X 52 56 2 4 17
Bt M2, FRIRSNSEI A R B R 3K,
Jir A 25 R bR 22 (3es) FoR, 4L
BAF G R A 53 AT FN ) 22 55 VA 56 W) R FH B R 2R
Z0Hr, LIP<0.05 HESFAHGIE L.

2 &R

2.1 ML
2,11 KRG iE T oy S p

L OB=30% A1 DL>0.18% M ¥5 i, M TCMSP
B P Hp i i Y EPL TG M4 107, LLA B9GP
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BT 134, ForboR R BE R R R P A Y
MRS (383). FIH Swiss Target Prediction £
JEFSIN 3R T P A R TEAE R L, &80T &
EHEJE, 4145 3] EPL G M B W e AR HTEE 52 220

ANFNLLA 36 P B T e /R R 55 283 /1~ dl 3 Cy-
toscape B4 HE 2 T 24 W) — 1% P N — I A T 4% ¢
ZE (E 1),

% 3 EPL-LLAFEMRAEER
Tab 3 EPL-LLA active components

TiH 7T GRS T R OB/% DL/%
EPL & 1 i 43 MOL001790 E2iash 39.84 0.70
MOL001689 SEWRE 34.97 0.24

MOL002975 e 69.93 0.21

MOLO003378 2 FIE I 4 P T 33.93 0.43

MOL003389 3-O-HEFHE G 57.40 0.27

MOL003398 LM 39.06 0.27

MOL003402 J R R 2 1Y i 72.12 0.42

MOL003404 UL 25 PN i 49.60 0.47

MOL000006 KREH 36.16 0.24

MOL000098 Wik B 2% 46.43 0.27

LLA W& P 40 MOL000358 B- HS 36.91 0.75
MOL000422 1PN 41.88 0.24

MOL004576 RN 2 57.84 0.27

MOL005146 Lucidumoside D 48.86 0.70

MOL005147 Lucidumoside D_qt 54.40 0.47

MOL005169 (208) -24-ene-3f, 20-diol-3-acetate 40.22 0.81

MOL005190 R 71.79 0.24

MOLO005195 THENEE A AR 83.12 0.79

MOL005209 H I Sk Ak 30.10 0.74

MOL005211 HERR 65.45 0.22

MOL005212 Olitoriside_qt 103.23 0.77

MOL000006 NS 36.16 0.24

MOL000098 ik Bz 2% 46.43 0.27

2.1.2 i BE T R AH G

L) Relevance score fH=1 N#Fr#fE, M GeneCards
Bt P O e A5 2 1 612 A JR 98 M OG HE [N HE S
DrugBank Z 4 & it 1 42 A OCHE K5 TTD #
OMIM H 48 1 73 BIKG 2 1A F 8 AN HH S HI L 1A
XX 4R R R R A R A AT, R
WiE T 1 643 Ji RAHSCHE A
2.1.3 FYHEF R R — 25 4 1 M o) A s A K 2l

P 1 G — R 28 R R o 45 06 R

FIHER T #E4k 53 M1 T H JVENN %} EPL il LLA
TP 43 1) TS RV O 6 5 2 ) 4 R S A B sg
RIEHRG o1 MR (Kl 2A), R T Cy-
toscape 3.10.2 B/ 44 2 H EPL-LLA 3R 97 4 Ji R 11
Y —IE R — S RN R E, W
K 2B,
2.1.4 L PP 2% 5C 2 K] B i BE A% 00 B A

B 91 A HEH 5 5 A STRING H4i8 172 1, PPI
KA (K3), 7 Cytoscape 3.10.2 FAFIE A 5

ST AL EDE (K4), IfFH CytoHubba 1
Eor Mtk — 4 T TPS3. AKT1, STAT3. BC-
L2, HIF-1A. MMP9., ESRI. EGFR. NF«xBI1,
TNFIL 1020 (B15), R EREAS 4
Hey, HBE RS AR
2.1.5 GO4r#HrHIKEGG il i & 4 5341

GO 43 Hr 4% 5 /R EPL-LLA 23 F Ji 4 19 7
Yyt #E (biological process, BP) 142381, F
SRR N . AT . dssh e Y s
SEE S B IE M T4 s dUE4H 7 (cellular compo-
nent, CC) 95 [ 34814, ZCHEME FEEN T2
WA B, BERLX . BE B MR
BR45rFIEE (molecular function, MF) # ) 685
A, W SR T T . BRI R TS T . A
B& AR ARG RS . LU-log (P) {H MIKHE, % GO
et s o Mr &5 R AR R TN 2, AR I
(K6,

KEGG 737 45 1 /s S SR HE s 33 e 253 23
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B, FEAHE: EEAACAE . SRR LEE
3— i —7E 4 B (phos-phatidylinositol 3-ki-
nase-protein kinase B, PI3K-Akt) {55 . 2%

JEIG AL M (mitogen-activated protein kinase,
MAPK) 551l #% 55 o FFHE44 3 — A9 15 518 %
gl A (E7),

“EPL” “LLA” JH B G REBAYIG MRS, LLENMIEAT Sy Wi A sy s Il o it i 07 T2 39 s R 2 R AR ks K

AT SR AR

B 1 EPL-LLA-{G M A 4r—H0 i j 2% ¢ R &

Fig 1 EPL-LLA-active component-target interaction network

22 FXEG R IONERE

O3 F XSS G RE BN R R B2 R 5 e A R R )
M, A ZE 45 9 WoR 6 R B G M LA 104
S 455 REIMIL T -5.0 keal/mol, A 3 UF IS5 506
PECY £ 05 MR A T MMPO 1Y 255 B R
BYl (F4), FEIEHERIS 10080 S 6k
BAFWEE A, B —FhE s 5 H AT
X ] AL AT T Ak SRR (181 8), HE— 20
5S¢ T EPL-LLA Z 145 . 28 nfEH .
2.3 IRAMZE
2.3.1 CCK-8 5254k R

R 9 ik, 24 EPL-LLA #¢J¥ 5 T 0.39 mg/mL

B, RAW264.7 40N TE R IR N, 45424 h
548 harmmah L, wHEE 402, 0.1, 0.05 mg/mL
B EPL-LLA, #E17/5%E555
232 RIEHF mRNA [ HiL

WE 10 R, SxFEAM L, LPSHER K
F IL-6. IL-1B Fl TNF-o i) mRNA 3 ik & 3 34 fin
(P<0.05), WEH]T RAERLA ke 2, B
FIL-10 mRNA F LN AT (85 350G 40 A 4T 5
RNAHS, HERABA5EE L (P>0.05);
LIPS, &AM EPL-LLA KM, {2
& - 223K K7 BH 2 B AR I B 22 PR 7 3638 18 2 T
# (P<0.05); [ TNF-aLA4h, HAARIER AL
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U T 2 Tk B AR . S 45 R R W] EPL- A GG 38 Ao 00 ) 28 B R ARG SR AR AP PR RN, R AR
LLA 1| P. gingivalis LPS 75 3 F I 410 g 42 % K+ R AL PRI VE R
FEIk By [ B AT BT R P py Rk, BEHZ 2%

LT A

i

w
A\
~\\\\\‘_\.\\\

W
\\\

% _

S’

N\
(}‘

W

B
A PSR RAHICHE 25 5 EPL-LLA WG P o #E 22845 . B “EPL” “LLA” JH EG (G RTE 4T SRR WIS or s RN (7 TE 19 4
N A RGRAMEEENTLL” “EPL” 5 “LLA” B MR RL RS s IR O AR R LA
Kl 2 EPL-LLA-fJH 98 S A0 mi 5 BRI K 25— P s —HE i I 4 C AR T

Fig 2 Venn diagram of the intersection target of EPL-LLA and periodontitis and medicinals-active components-targets network



54 RGN A SR E— L yU IR IT A 9 IR A I KA R RLA

*703.

&

(el mﬁmmi: > ﬁﬂi
)@ 09
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BT TR — A, AT L SR M 2 AR A AR
3 EPL-LLAIRYTF J8 R GRS Y PP I 4% 5]

Fig 3 PPI network of potential targets of EPL-LLA in the treatment of periodontitis

2.3.3 EPL-LLA &AMyt AL

DCFH-DA ZCHRE RIS R nE 11 s : 5
XPHRZH AR [, LPS 2H i 298 6 u B B 3 - (P<
0.05), 7 LPS il 3 nT {35 38 Jin 40 g P9 ROS B 7K
S, AN B EPL-LLA Ab 5, 34 7] W 2¢
FNFIERE MR, ZRAGIFE L (P<0.05),
3% 22 A [) vk B 19 EPL-LLA ¥ 0] B A% 41 it 1 ROS
7K.
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Tab 4 Molecular docking results of components and core targets of EPL-LLA in the treatment of periodontitis

254 R/ (keal/mol)
A&
BCL2 TNF HIF1A EGFR TP53 ESRI AKTI NF«B1 MMP9 STAT3

SHs -8.5 -7.9 -6.9 -9.2 -8 -6.8 -8 -6.6 -10.5 -1.5
KRIBHER -8.5 -7.9 -6.9 -8.9 -7.6 -6.6 -8.2 -6.9 -10.9 -7.8
SEWE -7.9 -7.4 -7 -8.7 -7.3 -6.8 -7.9 -6.8 -10.5 -7.6

L%~ -7.6 -7.4 -7 -6.5 -7.3 -6.7 -7.9 -6.8 -9.8 -8.1

1L 25y -7.5 -8.0 -6.9 -8.7 -6.9 -6.8 -7.7 -72 -10 -7.8

[} -7.9 -9.0 -6.9 -9.0 -7.8 -6.9 -8.2 -6.9 11 -7.6

A: XHH-MMP9; B: ABEZE-AKTI; C. Z#I5-EGFR; D: 24#I52-BCL2; E: IIZSH-TNF; F. Ml Z-STAT3,
K8 s s i

Fig 8 Schematic diagram of molecular docking results
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