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 E:. BRI AN B RE KR (Lobelia chinensis-derived extracellular vesicle-like nanoparticles, LC-
EVLP) ilid 5 ¥4 2 R 45 5 SR A0 i S0 s o FALE]L FERGOEN st 54w et Bk R
FHRBE B 005 B LC-EVLP A TEILRAE . S5GMRAGHISE, ArFXH L 2 QAN h g se s, Vs LC-EVLP Xt A K4
Mahlavu NG5S . IER KRB RIPNHIMER o I B W75 A8 o 4K o-Fi % =R (a-ketoglutaric acid, o-KG) FFJ&[Al
ANSEEG, SR “AH-EE” Wil MR NRRERY, Kl LC-EVLP MR A BT RS EE N SR S A
tho ER I EKAE LC-EVLP, HEMBIEELEN, RAEEENMGT 126.0~151.7nm, F#7 Mahlavu 40075 FERE . Ih
RESLIGR W], LC-EVLP 7£=>12.5 pg/mL I 35 40| Mahlavu 40235 77 (P<<0.001), Xt LO2 IEH AT B fm ., HE—
LRI, LC-EVLP 23] Mahlavu 4150 FEE KEE /1 & DNA A% (P<<0.05. 0.01. 0.001), i3 KA MIE A% Al
1RZBREST (P<<0.001). EWEHMIHIFIEMIEER Al (bafilomycin Al, BafAl) &3 BIXMIMIE /1 (P<0.001), AT H MM
AFET R LC-EVLP RIEHHFE R MM XS5 R LC-EVLP .3 i Beclin1 R [AEIE (P<<0.05. 0.01. 0.001), e
AR A 1 %% 3-I/1 (microtubule associated protein 1 light chain 3-I/I, LC3-I/D {f (P<<0.05. 0.01), F[#{% p62 EAME
i& (P<<0.01, 0.001), H BafAl #—3PH858 LC3-1I/1 K BRI p62 Rk N FE (P<<0.01. 0.001), iFESZHAEHE B R IEY .
AT, LC-EVLP BE M| AEH RSB REE 1 (pyruvate dehydrogenase kinase 1, PDK1). PIERAEZEE M B! (pyruvate
kinase M, PKM) MR BLIEEE 1 (glutaminase 1, GLS1) Fi& (P<0.01. 0.001), o-KG [RIFNATHEE I FH (P<0.01).
A SEEG 45 B oR, LC-EVLP SR 4 K (P<<0.05. 0.001), TFifil Ki67 fl PCNA FEi& (P<0.001), %S AWHX
REAAAL (P<0.05. 0.01. 0.001), HARWHEFHM. 458 LC-EVLP ilid i PDKI/PKM #i T4 W V41, 55 H
WO AR R, MR IETUMRE R . R SR R SRR FOEA HE— 2D A N SRR v g bl 77U PR 9 IRV ZE A (L
KR PIERIRAN M AN B ORISR AR s B AR EEEE ;. PDK1/PKM H
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Abstract: Objective
nanoparticles (LC-EVLP) induce lethal autophagy in hepatocellular carcinoma (HCC) by remodeling the glutamine metabolic network,
LC-EVLP were isolated by differential

ultracentrifugation and physicochemically characterized. By integrating network pharmacology, molecular docking and

To elucidate the molecular mechanism by which Lobelia chinensis-derived extracellular vesicle-like

and to systematically evaluate their antitumor efficacy and biosafety. Methods

multidimensional cell-based assays, the effects of LC-EVLP on the proliferation, migration and invasion of human HCC Mahlavu cells
were assessed. Rescue experiments using an autophagic-flux inhibitor and the metabolic intermediate a-ketoglutarate (a-KG) were
conducted to interrogate the “metabolism-autophagy” regulatory axis. A nude mouse subcutaneous xenograft model was established to
LC-EVLP was

successfully isolated and characterized as typical vesicular structures with particle sizes mainly distributed between 126.0 and 151.7

evaluate the in vivo anti-tumor effects of LC-EVLP and histopathological changes in major organs. Results

nm, and were efficiently internalized by Mahlavu cells. Functional assays demonstrated that LC-EVLP significantly reduced the
viability of Mahlavu cells at concentrations > 12.5 pg/mL (P < 0.001), while exerting no significant cytotoxicity toward LO2 cells.
Further analyses revealed that LC-EVLP significantly inhibited colony formation and DNA synthesis (P < 0.05, 0.01, 0.001), and
significantly suppressed cell migration and invasion (P < 0.001). The autophagy inhibitor bafilomycin A1 (BafA1) significantly rescued
cell viability (P < 0.001), indicating that autophagic cell death was the dominant mechanism underlying the anti-HCC activity of LC-
EVLP. LC-EVLP significantly upregulated Beclin 1 expression (P < 0.05, 0.01, 0.001), increased microtubule associated protein 1
light chain 3-II/I (LC3-1I/T) value (P < 0.05, 0.01), and reduced p62 protein expression (P < 0.01, 0.001). Moreover, BafAl further
enhanced LC3-II/I accumulation and reversed the decrease in p62 expression (P <0.01, 0.001), confirming the promotion of a complete
autophagic flux. In terms of metabolic regulation, LC-EVLP significantly downregulated the expressions of pyruvate dehydrogenase
kinase 1 (PDK1), pyruvate kinase M (PKM) and glutaminase 1 (GLS1) (P <0.01, 0.001), while a-KG supplementation reversed the
abnormal autophagic phenotype (P < 0.01). The in vivo experimental results showed that LC-EVLP significantly inhibited tumor
growth (P <0.05, 0.001), downregulated Ki67 and PCNA expressions (P < 0.001), and induced changes in autophagy related proteins
(P < 0.05, 0.01, 0.001), with no significant toxicity observed. Conclusion LC-EVLP exerts anti-tumor effects by regulating
PDK1/PKM axis, disrupting cellular metabolic balance and inducing enhanced autophagy. Its low toxicity characteristics suggest its
potential for further research as a natural nanomaterial-based antitumor agent.

Key words: Lobelia chinensis-derived extracellular vesicle-like nanoparticles; hepatocellular carcinoma; autophagy; glutamine
metabolism; PDK1/PKM axis
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cycle, TCA) [P0, 7Esbid ey, PORHER i &
FEF4EE 1 (pyruvate dehydrogenase kinase 1, PDK1)
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FE TR BUISFE AR T R R T, Yk
PRI YKL (plant-derived nanovesicles, PDNVs)
TEAE AR “ 5 FE W e /15l T 9K
Wiz k. 5a RS SNB AR EL, PDNVs
AR IR B 4% R b 98 T8E G 2235 ok () g B 0L o 1 =
ghKy, EESHEYRERIEIEE A, DRk iR b
S miRNAU-21, BFFEHESE, PDNVs fgfgid id £ fi
AL AL, IR ARIETIR . PR
P eg 55 2 B AR AN 3]

IA3E Lobelia chinensis LourAEN—F 2
SAE ARG PR 2, DL SRS SR AR K
HIIIRBEERR . AP EEIRRSEE T, il
W TR T W SR K B BRK SR e, BoR
B 0T JHF R O B B 25 R e (R IO, R
B 245 3R 5T CAIE SR L A I AR Y K e i
FKEMEA 2R AEYEEDS, B H BT 50
DU IR i R AT FE R PR T B — /N A
SV, FURA U] 25250 o F Al SR = A FE AL
i, JCH IR AR AE B S R R ARG K B
OO bR AR IR BE P E ], B Z RGEER)
BT ST 00, ANHEF IR T il R AN
A FE 0 FE 98 K Bk ( Lobelia chinensis-derived
extracellular vesicle-like nanoparticles, LC-EVLP),
BT HAG s % PDK1/PKM 15 5% A A%
AU, LURZid s HCC 41 B g X
PRI ORI o ANBIF 76K FH B T 007070 B T 3RALE LC-
EVLP WEALRRE, TEZ0 M R sh P AL vh Ak Hodt
JHRVER]: 8550 7AW BRI R SEg, R
LC-EVLP X} i 4 i A QU AR OGad A J 1 Wt S B [
oM, FERNTH AR VAT YD VY, AR
2 R K 25 K E o 88 AR o< A R v 4R
SEHLSLIOARYE, I RIRGIK A R AT RT S
BB RIS

1 #8
1.1 #4ApE

T Mahlava Ziffe (iS5 CL-0735) T H
DO AE R AR AR s LO2 N IEW 41
(#t'5 STM-CL-5770) W H BZRER (R AWk
FAEBRA

Mahlavu L & 10%M6 4 ME A 1% 8% % -
HERE R UPUIRN DMEM B57:%, LO2 4UiBH&
10% it 25 M3 A 1% 7 %% 3 -85 55 2 LIl
RPMI 1640 }59%3E, 7837 C. 5% CO (A1

BRFRAE IR . AUMRE TR 1 d EHHTAEARRE TR, B
b TR HUH BLAE KRS R AT 5 225050 .
1.2 49

SPF Z i BALB/c BRI, 6 Ji %, 145 & 18~
22 g, VI R sl SER AN A IR A F], B
YR ESIIES Z2S-202504150048. Fhta 7% T
R RS e, 120 BB HE3E, HH
TEYOK, Fra RIS MM | S E S5 .
)4 ST 36 7 R i BT T R R 24 K A B ) 3 2 R
FHZE G 2> e (AR B2 JE U AN E 3047, (R EEAtHE
5 HNUCM21-2410-49.
1.3 Zh%f

B (LS 26010603) W H G 4 g
REEAEERL, 2T rE A T 250 T Bt ik K SE B
W KSR Y - 105E L. chinensis Lour. ff) 45,
Frer (rhEZGLY) 2025 FRUIE
1.4 ZR5EF

B DR (IS 344326) W E DL ve & FE /R
FE S CRED GBRAR]; DMEM &40 i 5% 77 5
(#t%5 PMI150210). HHR-FEHRIBEW (IS
PB180120). RPMI 1640 }57¢%: (Hit'5 PM150110)
T B S T B A R A R AR a4 iE (it
5 F0193) W H B A i B E ARG IR A R 0.25%
JiE R A lE-EDTA (Hit5 25200-072) 6 [ 25 F 282K
H/REHE A7 CCK-8 & (b5 K1018) JWH
22 [E APExBIO A #]; BCA £ R EE I & il 77 & (it
5 P0399S). Ui Dil 405 s (S
C1036). LysoTracker ({tt5 C1046). AF488 fric (]
2P 1gG 30 (L5 A0423). Cy3 Fric il =
it IgG —H1 (5 A0516) WH FiEE KA
FEARAMWA A FITC #rid B REH K (s
CA1620) THILEEKEERHLAMR AR EDU il
& ('S E-CK-A376) 1 H R SERG R4 Pk
M ARAT; BWEMEFEkREER Al
(bafilomycin A1, BafAl, #t'5 HY-100558). %kt
T-##17Y Ferrostatin-1 (Fer-1, #t5 HY-100579).
PT35I Z-VAD-FMK (b5 HY-16658B)+ K3L
4 - M #]7 Necrostatin-1 (Nec-1, #t5 HY-
15760 H Wik Jit BEL W 751 5 A TR AA o % — R Ca-
ketoglutaric acid, a-KG, #t5 HY-W013636). PDK1
RS EIIHI DCA (b5 HY-Y0445A) T H & E
MedChemExpress A m]; EMIKER 1 28 3B
(microtubule associated protein 1 light chain 3B,
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LC3B) Jifk (k5 81004-1-RR). PDKI Hifk (it
5 18262-1-AP) HRP Fric fI 1L 2EHi e 1gG —hiGit
5 SA00001-2) T4 H BRI =& AEWHEARGR A 5
p62 Fifk (kS ab109012). Beclin 1 Hifk (Hit5
ab207612) W [ JE[E Abcam A H; B-actin Hifk (it
5 AC028) T H i R e AR A PR A 75
PKM %t (#t5 dbl5553 ). & & WL 1
(glutaminase 1, GLS1) f#i (#it5 db15899). Ki67
FPt (585 dbl1664) . HEFEAM fut% 315 (proliferating
cell nuclear antigen, PCNA) #¥di (L5 db11523)
V& B BN SRS AR A IR A F
1.5 {X&5

ZetaView PMX 110 %4 44 K FURL R 15 43 #T 1X
(nanoparticle tracking analysis, NTA, f#[% Particle
Metrix A 7)); ZIREEEFRY (it TECAN A 7]);
SOl R E DU 2 R ) HT7700 AL
S HL 7 8% (transmission electron microscopy
TEM, HZ Hitachi A#]); PLC PDA fill#s (£H
Waters /A ) ); Thermo Q Exactive =7 #Hili it 7%
A (3 Thermo AF]); &3 EE A A B LAL
B A ES O A A PR A 7] ; Agilent 1290 7Y
AR IS RS (S Agilent AF]D.
2 7k
2.1 LC-EVLP B9l R RI4E
2.1.1 LC-EVLP [Wiil#% B iiE 4G %
o BT RSN R 7 T, SRR ot 2
A J2 0.45 pm JERRIG T PEIE DL 2B KR 4 . 98
W2 10 000X g B> 60 min, EFRMPIIER . AE
PR 5T SR AR 28 R BORE o i i 4 3 e N
EOE, Tl EEE O L. 150 000X g B0 60
min, YIEIRINHEER LC-EVLP. KitiE LA PBS
BFEBLH. Mt — PRSI, HER
JEHIBERE ST 8% 30%. 45%- 60% R 5
T L, R R B o AT B FE R R S 1),
OEEWE, WU A IEm I w5 RS, I
PLEEAFL PBS #ikE G LA 10 000X g 250> 60 min 23
BREERER . AR UTIELLE & PBS HE, H
fiftJ5 B N 4EAL JE 1) LC-EVLP 23, T 54925 .
2.1.2 TEM M% LC-EVLP &4 ¥ LC-EVLP &
W T AR M, 5 1~2min 5 EZ R
7, N 2%BE591R (pH 6.8) H1ik 30~60s. T
J& IR T =10 min. F£aTRJ5T 80~120kV 2%
PE AT TEM W%, idxFM I AIEs.

2.1.3 BCA L& LC-EVLP & HIKE LC-EVLP
1 0 Bk B LA R B S AT R AE, R BCA
HEATIN BT, N 20 28 0 B JRE AR OF P52 24K 1) LC-
EVLP #H&T PBS H. LG HE A (bovine
serum albumin, BSA) il 0~1 mg/mL A=#EHh 2k,
BCA TAERIZAA A 5 B #% 50 © 1 Fieill. 7€ 96 fL
BRI 20 uL FF 5 SRR AE S & 200 uL TAER (%
H3ANEF, 37 CEEWEH 30 min. B EIE
562 nm AITROEE (4D fH, HR4E BSA FrdEfh &1t
S LC-EVLP S, HT/EZeimEioe.
2.1.4 NTA 52 LC-EVLP HIRIAZFIKE &
fiiH 100 nm AR AERURO A ZR AT HE . #4 LC-
EVLP &4 0.22 um JEMEJES, UL PBS Wik 26
IR SR EARE I, ER 11 MESR
£ 60 s . Wit ZetaView BAL: 2B Bk ARG Bz
B, TR A SRS . DL PBS NAE AN, BT
AR MRIE S R R M.
215 FHWwiERE R BCA EE LC-
EVLP FEAWRE, &M% — LFE 20 ug. IO 5X
SDS-PAGE _FAEZEM, 95 “Cn# 5 min fifi 5 (42
PEJEHE(T 10% SDS-PAGE Hijk. Hiik /o FHH EE-UK
BERRE E 30 min, H S Hrmiijets 1 h IIEMAaRY
SUBMT. 7R e LKA N R EIL .
2.2 LC-EVLP BIE 5 SR

SR FHAH €83 - 755 40 % 26 R RS 1S 4 T LC-
EVLP HfL22 05 « BU LC-EVLP &7, A 4 {51k
A HEE, JR2)E7 10min, 4°C. 12000X g
B0 10 min, HUEJEWR, £ 0.22 pum A BEN 5 it
TR . FESLZE Agilent 1290 VA G IE R G0
2, R Cis AMERER: (100 mmX2.1 mm, 1.8
um), AR 35 °C, BN 0.1% T RKIER (A) -
0.1%F R LG (B), BHEEYEML: 0~2min, 5%
B; 2~20min, 5%~95%B; 20~25min, 95% B;
25~25.5min, 95%~5% B; 25.5~30 min, 5% B.
AR EAN 0.3 mL/min, #EFEEN S pl. Pelik
N Thermo Q Exactive & 7 #F 5 i i AR, R
FRmE B AL, 7EIE . B AN R
o —HFEFETEE N m/z 100~1500, 3HFF
970000, H B aiEH HARMER 3X10°, fHKE
TR A 100 ms; 25 ik R FH 5 i R 4
B, 4% Top 10 BFE FIHETHR T, N
17 500, H3NMamsEd HFMEN 1X10°, mAET
FENBFEA 50 ms, fiffEREE 1 E AN 20, 40, 60¢eV,
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ANAHEBRINTAA Sso BFRSHILEN: EETH
AW E I 3.5kV. B TR HE 3.0 kV;
SRR R 35 arb, HHBVSMAFRME 10 arb, B
90 W 320 C . Jii ik H 4R SR . Compound
Discoverer HF#EAT4LEE, FHiHIL mzCloud. Metlin
K B R N 1R IR AL P B B AT UG o
BT, 5B RERARG 201 & . MS/MS B F {5 B %
FRON = B A AT S
23 BRI

Faifbr) LC-EVLP H Dil G E bR,
37 CEEH¥E 30 min. £ 150 000X g B5.C» 60 min
ZBRIEE ek, YiE LA PBS HE . Mahlavu 40 4%
FiF 12 FLEG, B59R & 70%~80%- A J5 i Dil 5
LM LC-EVLP, 37 CHW¥&E 2h. #EKiFME, PBS
Pk 3 %, DL 4%Z RHEEE € 15 mine FH FITC-H
ERR GO E SR 30 min, DAPI 4% 10 min.
I IR A WA EAT Z B R 2 R,
T FELAE L A 1) 7340 S S R B 2R IR OE R o
2.4 LC-EVLP FHURE ik

O AE K Y LO2 B¢ Mahlava 4HAE, 735l
PL5X 103 AN /FLEEF T 96 LB, FfL 100puL, BT
37 C. 5% CO, MM FNRE R IR0 h 55 7%, Frdllffe
MEEEJ, NN 1.560 3.125. 6.250+ 12.500. 25.000
ng/mLLC-EVLP &, #HKHE 6 MR L. XHH
TN E 25EsE 725, AW E RIS 24
f2s A4, 4bFE 24, 48h J5, T4 &ART2h IO 10
uL CCK-8 X7, # & 2 h J& K H BRI E 450 nm
Wb AME, THEAIAAE S

AT R = (A 25— A w2)/(A w— A 21)
2.5 {ApEIETER T
2.5.1  EdU 40 0 36 58 & il 4 o0 204 KOH
Mahlavu 1L 1 X 10* AN/AFLEEFT 24 FLAR, TWEE
JE AR R K E (625 12.50. 25.00 pg/mL)
) LC-EVLP 4b#E 24 h. XTRRALIIAAS & 2555
FHE, BHWE 3 ML, LSRN EdU {F)
(10 umol/L) W% E 1h, 4IHNL 4%% FHEERHE 2 15
min, 0.3% Triton X-100 J#%E 10 min, &8 & 3
B 33E4T Click S8, DAPI %44% Jo T S0 T~ e
FHRE, Fiit BEdU FEHME4I (EdUY/DAPTY) Lhfi .
252 WREEEGEEE KX EUA K R Mahlava 41
L 800 AN/FLEEFH T 6 FLAR, WHEE 5 IIAAS[F] i 2
W (6.25. 12.50. 25.00 pg/mL) f) LC-EVLP 4t
24 ho XTHRAIMAAELYINREFREE, FHRE

3G L. B E R R R SR FE 10 d,
3 RILEHHERFAOIE . FEFREE G, 4% % P
[ 72 20 min, PBS %3¢ 5 LA 0.1%45 fi 45 44 4 20 min,
Ve, R T R VR T B
2.6 ZARETFHBINRERN
2.6.1 RIJRSEES K B K I Mahlava 402
T 6 LB RE 90%~100%f & %, (ETCIL
AR I 'R (6.25. 12.50. 25.00
pg/mL) () LC-EVLP FiALH 24 ho XA IIAAE
R R AE, BAHWE 3 ANEFL. BEEH 200 uL
Sk RIR, PBS BE¥k 2 IR ERRBVEAAR, InATCI
TEREFREGR AL IR . 70T 0. 24, 48 h RAE[F—
PEEHR, THEAR A .
FHX A28 =(0 h MR AR — A [F i [A] s RIR AR /0 h

KPR AR
2.6.2 Transwell {28525  Mahlavu 4i 75 TG MG
%M FRAAF R EIRE (6.25. 12.50, 25.00 pg/mL)
ff) LC-EVLP FiACHE 24 h, *tHEZALIMARE 2541
Ri#iFE. ¥ Matrigel 4% 1 @ 8 Mkt )54l T Transwell
2 (S0uL/AL), 37 CHFE 1h Bk, Fabs 5
(20 I %y 2 X 105 A/mL, BX 200 pL 0N E=,
TEIA 600 uL 58455775, 37 CHFHE 24 ho
HIE 3 NMEAL. WEE NG ZRAR 2N, 4%

R [E 52 20 min, 0.1%%45 fE Gt 20 min. 1

FE SRR 2240 i %
2.7 ETFTMKHBZFNLC-EVLP iESBRESK
G E BB AEHLE

2.7.1 Mhalavu ZHHIFET-HLGI RO S258 I BH
LC-EVLP 5 34003 77 T B (1) 71 B, F AN [F]
FHFIUSHRAA R AR T IR AN S 5150 BOY
KA Mhalava ZHHELL 5.0 X103 AN/fLEM 2
96 FLIR 3577 24 ho HHI 7 ZH 40 73 70 22 B W4
71 Baf A1 (100 nmol/L) 191, ZRIET- 4017 Fer-1 (1
umol/L)+ A T4 7] Z-VAD-FMK (20 pumol/L) K&
PRBEME T T3040 7) Nec-1 (50 pmol/L) TiiALF 2 h,
X HEZH A LC-EVLP 41 im N &5 AR A — B 25 30 4
(dimethyl sulfoxide, DMSO) [F]25 AL 2 h. kb
PREE T, WFREZH B 4 R i e A8 97 4L, LC-EVLP
AN oA LC-EVLP fRG 923 L E
24h. B 10 uL CCK-8 WRFFIEEHEE 2h, KA
PR 5E 450 nm AL A {5, THEANIAAE R

2.7.2  LC-EVLP & M i 75 07 ae A7 78 B8 g T30
5T UPLC-Q-TOF-MS HI7rHreh &, JL%e i 353



* 7636 *

F8 B 2026108 $57% B 198  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 19

Fift LC-EVLP (3= 24652187y - I TCMSP e
(https://www.tcmsp-e.com/), LA RA= 0 H| H EE =
30%MISR2G1E =0.18 Jubrife, G fE (IH 1L 252K
. [FEF, @iE SwissADME ¥ &5 Chttps://
swissadme.ch) T, F T+ [R5 A2 B RSO
“high”. KHMSEHELE 5 “yes” HILED
TG A O . B 2 N1 6 TR 245 RN &
EAE N LC-EVLP B &R o Tk 69 Mk
EYER . B, A SwissTargetPrediction 44
(https://swisstargetprediction.ch) Fll_Lid 5 7 1B
MR, EBRERJE, L3RS 901 4> LC-EVLP i
FEAE FHHE 5

2.7.3  HWRHREERZRIC O RGREE WRAH
F[H, B4 HADD 247 (https:/autophagy.lu/v1/)
J% GeneCards £i#5 /% (https://www.genecards.org/)
H LA “autophagy” N ICHE A T HT 500 AN Ry AH 2%
PEREDR . BIFE RN IF L E, W RA HWAH
KERES

274 2 RARIAHE K (differentially expressed
genes, DEGs) ffiiit 7F GEO ##fi /% (https://www.
ncbi.nlm.nih.gov/geo/) H', LA “liver cancer” Jy 4
), e E IR R R R R R D HE &R GSE36376
A1 GSE60502, % log, ¥AbmziE, FH=NE s
43HT (principal components analysis, PCA) 14515
SRR Z I . R RIEF “limma” EXHL
IEJG ¥ GSE36376 FIl GSE60502 #5320 Kttt 47 %
S8, LA P<<0.05 Hllogy 2 5544 (fold change,
FC) |>1 A%, ikt e DEGs, KH “ggplot2”
A0 2 5 W 4 R PR BT 2R AT AT AL

275 HHAB-EARAMEAEN (protein-protein
interaction, PPD) W& 53H 47t ARHT LC-
EVLP iU 1 73 7L, 383 Venn 734 7 e H
TR B R T 22 S R R A MR AH DR R (R I 52
£2, L35 12 AN IEFERE S . #E— 2D PPT 2% 3F
AT M, RIA 2257 25 A B B 1
(mitogen-activated protein kinase 1, MAPKI). #234Jii
T ER A P 1 (mitogen-activated protein kinase
kinase 1, MAP2K1)\ PDKI J% PKM %SRBG
Ho i, ATRES TR AR - B R P DG A

2.7.6 FEPRIAK (gene ontology, GO) LJRE N HHR
FER 5 & KA H R4 (Kyoto encyclopedia of
genes and genomes, KEGG) &£ HT R
HE (v42.1) 3855, FIH clusterProfiler 2K fF 4

(v4.4.4) T H A% O AC SRR R EAT DI & 4R
Mro BESCHA orgHs.eg.db EREZER ANJE (Homo
sapiens) J%[K Symbol FR#ELE N Entrez ID. il
J&, S RIEHT GO VER & KEGG 15 Z B ir. K
F Benjamini-Hochberg (BH) J73AX 46 P {E#E4T
Z BRI IE (FDR #4i), DR IEfE P<0.05
YE Rk 35w A 2% H B BIE .
2.7.7 S RESRE A AutoDock Vina FA4T
LC-EVLP RGNy ORBEER. mENER) 5
08 S [MAPK1. MAP2K1. PKM. #4K3iEH
900 ZX % B 2511 1 (heat shock protein 900, family
class Bmember 1, HSP9OAB1) 1474 T Xz, 18
it PubChem #(#f8 2 T #4454, RCSB PDB %%
PEPE R A MRS . K. INE S it 5
SETUCEL S, Wi S SHGAT L. DL
AP S GoEA 1, FERIA PyMOL 34X f%
LA R AR R AR AR T 3D ATk
JER .
2.8 TEM Y24 fa B i LE

W4 LC-EVLP (25.00 pg/mL) ALFH 24 h )
Mahlavu 40f3, 28 2.5%% BRI @ K 1% IR 5
52 . FEARZERE CTERK. ARG,
BT (60~80nm). T L BERR B -F7 15 BR Y
WEGE )G, BT TEM WS40 5 P U2 MR E
Wik 2 90 S 2R WL S 4T M 25 (R A S M S, R
B4 .
2.9 Western blotting #&NZHAE LC3B. p62. Beclin 1.
PKM. PDKI1 #1 GLS1 EHXIA

WEXTEAFM LC-EVLP (6.25. 12.50. 25.00
ng/mL) H, FHEAHEMANAFRERER LC-
EVLP 43 24 h, RIS 25985 752
WCEE AR, 0N 25 43 50 7Y RIPA 2400 24k 4 °C.
12 000 r/min &.0> 15 min, HU_E3F, BCA 05 &
FIRFE IS — g & . B 20 pg B NN _EAREZE M,
100 CAn# 10 min A 85 FA8 1%, 28 8%~20% SDS-
PAGE 7B JF#E % PVDF . I HJ5h0A LC3B
(1:10000). p62(1 :20000). Beclin1 (1 : 2000)-.
B-actin (1 :20000), PKM (1 :2000). PDKI (I :
3000). GLSI (1:3000), 4 CiEdR; TBST
Ve 5, N HRP FRicHI—dt (1:10000), =i
8 1 ho VEMLSRA ECL B, FAMMGERS5E
WU A 2 EA

BEXHEZE . LC-EVLP (25 pg/mL) 4. BafAl
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(100 nmol/L) 41 Al LC-EVLP+Baf A1 41, 4R
T Baf Al TiAbHE 2 h, XFHEZHAT LC-EVLP 4 A
SRR DMSO [FI25 AL TR 2 ho TRALFRSE TR, R
YA Baf A1 5 # A0 58 245 9755, LC-EVLP
A LC-EVLP+BafAl ZH5E 7 LC-EVLP (#4537
FEILRFE 24 he WAEANM, FRIUSEA, RIAHK
EARIA.

WEXIEAL. LC-EVLP (25 ug/mL) 4. DCA
(5 mmol/L) 1 LC-EVLP+a-KG (2 mmol/L) 4,
HHZs T DCA BY o-KG TiALHE 2 h, XFREZAN LC-
EVLP 4N NZE4AF DMSO [FI2D Fisb# 2 ho ikt
HIZEH, WRRZHAT DCA By fif 52 Ak 7R 2,
LC-EVLP #4f1 LC-EVLP+a-KG HEH N LC-
EVLP 5573 3L08 & 24 ho USCEEHM, $REUAE
1, Rl SG B I ERIA .

2.10 LysoTracker &

WE XTI . LC-EVLP (25 pg/mL) 4. BafAl
(100 nmol/L) 411 LC-EVLP+Baf Al 41, ZHfss
T Baf Al FiAb#E 2 h, XFHEZEAT LC-EVLP 4 A
SEAKFR DMSO Al AL 2 ho TRALBRZE R, X
Y0 Baf A1 S A7 58 235 9755, LC-EVLP 4
1 LC-EVLP+BafAl 1% # % LC-EVLP [J555F
FILWE 24h. WHELRE, FERFRE, PBS4
MR R E VR 3 . N TR G R 1 4 )
LysoTracker Red TAE#, T 37°C. 5%CO, %M F
WELHFE 30mine WHL NG, FEPK, PBS It
BRAML 3 IR, DAEBRARE G ReRl. BEEMA
SR AR TR AL, TV ERME T Mg
REIA .

2.11 h4sEIE

2111 &R SH 52 6 AR HENE BALB/c # R
TN T & F8R 1 X107 4~ Mahlavu 40, 15798
AR R 50~100 mm® I, AKHE i A AR R FH BE AL
X AL R AR R ZH % LC-EVLP . . &
A (104 20~ 40 mg/kg, PLEEHARET) AR
BB (30mgkg) H, ®H 5 H. KHEHH ig M
25, R ig SRR PBS 60, 1 Wk/d,
BRI 15de 25 24 B 1R [R) 0 B AR BROTR S 2 i 2F
KAt

2.11.2  AFEAMREAR RN E B R
AERR R R T 4625555 04 3. 64 94 120 15K
O TR BB B R R AR K, I R K AR A
FAE, THEMRARR. BTG 15 RSESIY, R

SRR, DM .

FRE AR = (K42 X AR 2)/2
2.11.3  Western blotting & fif832H4 LC3B. p62.
Beclin 1 FAFZE B 50 mg MRAHL, NS
il %) RIPA AR, HARRKIET 4 C.
12 000 r/min &.0» 15 min, H{ i, BCA 5% &
FIRIE . #% “2.97 TR J77EKEI LC3B. p62. Beclin
1 EEARIL,
2.11.4 FFARZR-PL (hematoxylin-eosin, HE) Jeff
SEEO 2 AR B /N BRURAR S S il EAHR,
AP K IPBRSE DL 4%% B EE[E E 24 he &R
WK 3 B R A B S 4 4 pm VIR . YRR
WS KE AT HE Jeta, BEJEMK. EBHFE
TE 5 B N H SR RS IR R .
2.11.5 AR 2H 24 Ki67 Al PCNA Kik
B R 22U ) A (4 pm), T IS 5K 5 HEAT R
BE, 3%ENELEIFA 5% BSA HF. MA
Ki67 (1:500). PCNA (1:200) —¥i, 4 CIHH
%, PBS WEi&JE, N HRP A7ic 9 —Hi, DAB
B, BARER. YATKERE, TEMET
MEEIFME, THE AR L.
2.11.6  FEVCATIIIELHZR LC3B Ml p62 FKik
B8 L 2 ) (4 pum) 5 Bt 53 7K 5 BEAT 08
BHE . 4 0.1% Triton X-100 i&1L 15 min, 5% BSA
$ 1he NN LC3B (1:500). p62 (1:500) —
P, 4 CHFER; PBS ¥eik)5, I Cy3. AF488
FENEFRICH Pt (11 500), =M E 1 h. DAPI %
IEE ), EROGERME PSR ERIL .
2,12 GitESH

SEIG KR 4R FH SPSS 25.0 3R At 47 Ab B 5 4y
Mo THE VORI Se AT IE S A 36 2 07 22 55 AR
5, FFE IR AR DL X £ 5 IR X 2 IE
oA By 25 R8RSR SR 207 20
(One-way ANOVA), 28] 4 LUK FH B /N B3 72
575 (least significant difference, LSD) 7£; X T4#F
HIES AT ZEAFRIHEEE, KH Welch ka4 it
TPRIESI T ST FAF A IES A EdE, WERH
Kruskal-Wallis JFZ 8k 46 .
3 #R
3.1 LC-EVLP BYFR{EFNIEEL
3.1.1 LC-EVLP [JR4E TEM 458 (H 1-A) &
N, B4R LC-EVLP SHLH SR () Z4E IR
BRI BRI LE i, M S i 5o Bk R 4. NTA
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A B C
400 - 100
350 25105
& 300 e 1.5X10°
R 250 bl
w20 % 1.0X 10
& 200+ Fg
E s = 7.0X 104
X § 5.0%10%
1005 ° 40X 10*
4
50 3910,
0 , , : | 0% 104
200 nm 1 10 100 1000 10000 3519
Hf%/nm
D .
- S
LA
RV Ed e
A A
S
- R
S E
- %
- RIS T
= K )
- LT
= R AT ED
= AR
= 5| AT
= R
Ham KT £
= ey AT

A-TEM M % LC-EVLP JEA: (X10000); B-LC-EVLP %if250Ai Hi£k; C-LC-EVLP &% (1) SDS-PAGE Lk i; D-LC-EVLP 2SR50

A

A-morphology of LC-EVLP observed by TEM (x 10 000); B-particle size distribution curve of LC-EVLP; C-SDS-PAGE electrophoretic profile of total

proteins from LC-EVLP; D-distribution of component categories in LC-EVLP.

E 1 LC-EVLP RIESHS %
Fig.1 Characterization and component classification of LC-EVLP

i (| 1-B) db—BiEse 7 ¥ —+H, LC-EVLP
(RI7K A kiR E B A fE 126.0~151.7 nm (T4 5 Eb
51.5%), 5 TEM MR FRVEH—2. iR
PR AR 25 AR DD R BT 4544 56 8 LRI AR 35—
HOELY/ STE MW

SDS-PAGE &t HLik 45 4 (B 1-C) 7R, LC-
EVLP A FEMEAZM AN, HFMIEW. &
gk, R\ E A FERDUI R R EFE T RIF
Qe sk, N T WARA LC-EVLP HO¥m FEmt, #E—
X HA 2= B AT E T 45 R B 1-D BT,
LC-EVLP HZ P&, HA g (14.56%)
Wi 2R (14.24%) FIEIERR (13.92%) 2&FFEF
) 3 RERS, X5 HAEREE G R
FARFo MbAh, PAEREA I 24 250 T A e JE i
BIA R R, BFEAPLAIMEED) (11.33%). 5K
(9.71%) A% (6.15%) KEEHAZE (4.85%).
3.1.2 LC-EVLP 7£ Mahlavu 40l 4L i 2

FioR, & DAPI (i) 5 FITC-RAENRK (H 2
SERL) EGy, S HEZH 20 BAN B R RR R PR A IR 5 %
5O, WESEE ARG, LC-EVLP 4A7E4Hf
o DX 3k J AL HE B AR A R SOIR R e A, R LC-
EVLP g% 4 Mahlavu 41 20553 N A
3.2 LC-EVLP x{fFzdpapaiis{Em kirih =&
TN

3.2.1 LC-EVLP %} LO2 fil Mahlavu 40 f735 2% (1)
e i 3 fran, LC-EVLP X Mahlavu 40 )
A S B R S A DG, Hor 12,500~
50.000 pg/mL [ LC-EVLP i Mahlavu 4 24.
48 h, ZMMAFIEZR B EFIL (P<0.001). 1.560~
50.000 pg/mL ) LC-EVLP -7 24. 48 h, X} LO2
1B A A IS 2 o S Rg . TEAHT 5 SR i 45 1
T, LC-EVLP %t Mahlavu 4iffd 5 LO2 4 £ HH!
ANTRIRRFE 20, BIZEF 1 PP 4 L 375 10 0 () B ek
TE 2 R P s e AR K LN o
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LC-EVLP

DAPI

Dil

50 pm

FITC-J2EH ik Merge

2 Mahlavu 485 EY LC-EVLP (X 400)
Fig.2 Uptake of LC-EVLP by Mahlavu cells (x 400)

LO2 #Hif2 24 h LO2 4fifiil 48 h
120= 1207
100= 100
= %0 =
3¢ 809 5 80
i i
% 60= g 60
= 404 = 40+
20- 20
0- 0=

X 1.5603.125 6.250 12.500 25.000 50.000

i 1.5603.125 6.250 12.500 25.000 50.000

LC-EVLP/(pg'mL ) LC-EVLP/(pgmL™)

xR "P<0.05 TP<0.01

"P<0.05 "P<0.01

M 1%

Mahlavu Ziifiid 24 h Mahlavu 4iiffg 48 h

120

100 sk
80 Hokok : 80 sk
601 . 60 iy
40 = 40 .
20 20
0- 0-!

X 1.5603.125 6250 12.50025.000 50.000 . 1.5603.1256.250 12.50025.000 50.000
LC-EVLP/(ug'mL ™) LC-EVLP/(pg'mL ™)

=3
(=]
1

AT /%

"*p<0.001, K 4. 5. 10, 14~16 [
**P <0.001 vs control group, same as figs. 4, 5, 10, 14—16.

3 FERERE LC-EVLP %t LO2 1 Mahlavu #HEERENE (X+ 5, n=23)
Fig.3 Effects of LC-EVLP at different concentrations on survival rate of LO2 and Mahlavu cells (X £s,n=3)

3.2.2 LC-EVLP #i#i] Mahlava 4H i () 44 4 34 5
BT CCK-8 sLua g5 3L, i — 0 il i v B T A S 4
EdU SZE&EE LC-EVLP X 2 388 5 ey sk 46
TLRE TR SEI 45 5 (& 4-A. C) &R, LC-EVLP &
30| Mahlave 4HERIEETA TR AE /1 (P<0.05.
0.001), HEFIEAMM. EAU LK% E (F 4-B.
D) &ow, XA R & =E R 1) BdU (S
5, PORIEERT DNA ZHRE; LC-EVLP A%
SR R A 25 R BE RS I s ek,  Hid 12,50, 25.00
pg/mL HA G iH¥%ER (P<0.01. 0.001). LA F4s
RELW, LC-EVLP LT DNA & st F2 0|
Mahlavu 2 fifg )% M 658 .

3.2.3 LC-EVLP #i] Mahlavu 200 [1)3E 2 F11Z 78
YR @ AR (K 5-A. O Bon, XTI
1E 24, 48 h PURE G RPRIAIRE, EIEKIEHE
A5 LC-EVLP ZH RIJR -6 26 5 B () R0 AR S AH DG 1 %
ik, Hd1 12,50, 25.00 pg/mL A Gt %R (P<
0.01. 0.001), #2755 LC-EVLP A 24 H155 1 240 (4%

)18 B4 o Transwell SZU63E— 20 W 22 4 i 3 B %
AN AT N, Wi 5-B. D AR, GHERZLK
A% IL Matrigel ZEE T F = BERH, LC-
EVLP #H % L4 f % B 22 55 2 AH G PERRIR (P<
0.05. 0.001), #ESEZ LC-EVLP %} Mahlavu 2 i %4
12 BAT NIA oa .

33 ETMEHEFTNLC-EVLP ESEESK
I E BB

3.3.1 LC-EVLP sl 5 S HAE e B R R
15 N LC-EVLP %5 S B AR st T,
K 2 FhRE e A R AT R R SE 58 . CCK-8 &5
(Bl 6-A) 7, HWRAMHIF] BafAl &3 BI4h 7 40
1EiE % (P<0.001), WET: (Z-VAD-FMK). %3t
T- (Fer-1) MIRFEMEPI TS (Nec-1) 172 K B
# LC-EVLP & B HI40 3G 71 T o aX—&5 BAEsE,
HE PR IAET & LC-EVLP RIEPUHEIE LR =
SR RE—BEARHEBESTHLH, ¥ LC-
EVLP J0 8 iy TP os 8 a0 K% 18 WA DG kPR
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A
12.50
LC-EVLP/(ug'mL™")
B
C
pagict
£
=
‘\:\e
Rl
=
LC-EVLP
6.25 pgrmL™!
*HHE 6.25 12.50 25.00
LC-EVLP/(pgrmL™")
LC-EVLP D
12.50 pg'mL™! BN
=
faay
=
5
#
LC-EVLP =
25.00 pg'mL"!
pg'm g
m
X 6.25 12.50 25.00
EDU DAPI Merge LC-EVLP/(ug-mL™")

A-TEFETE ALY ; B-EAU 24 (X200); C-3eREEREH M5 & 4iih; D-EdU BETEAHA LUK E fEtit.
A-colony formation assay; B-EdU assay (x 200); C-quantitative analysis of colony numbers; D-quantitative analysis of proportion of EAU positive cells.
4 LC-EVLP ¥} Mahlavu RBEFEMSNN (X +s,n=3)
Fig. 4 Effect of LC-EVLP on proliferation of Mahlavu cells (X £ s,n=3)

LC-EVLP/(ug-mL™) LC-EVLP/(ug-mL"")

PRUJS

uLC-EVLP 6.25 pg'mL™

w LC-EVLP 12.50 pg'mL™!
sLC-EVLP25.00 pgmL™" 150

@]

24h

Q\\° *
;B S I
<o 40 2100 sk
_j EE“[
48 h % 50 Ak
= juis

0
& 6.25 12.50 25.00

S 48k LCEVIP/ugmL )

A-RREAEE (X50); B-Transwell 225558 (X100); C-RIJRE & ZEA)E ES11; D-Transwell 1222400 E1) 2 B4t .
A-wound healing assay (x 50); B-Transwell invasion assay (x 100); C-quantitative analysis of wound closure rate; D-quantitative analysis of number of

invading cells in Transwell assay.
5 LC-EVLP Xf Mahlavu BB I %R ZEHFME (X+s,n=3)
Fig.5 Effects of LC-EVLP on migration and invasion of Mahlavu cells (X £ s, n=23)

T2 HEAZEEIHT, DL BT R AL OB A, 4 HADB 45 GeneCards #EFESIR, M T EE
FIH SwissTargetPrediction (4 FEAG & IF 4 % 595 AL AETUAR B AR G HE R 8 o B0 i
AL, 3R 901 A~ LC-EVLP E{E/EAE: 28 GEO $¥i4ER) DEGs 3#1 7R, GSE36376 £t
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A B GSE36376  GSE60S02 D
120 R ERENE - NA B TEREE - A i
£100 it 12.54 GSE36376
52 80 ok 10.04 451 252
iﬂ% 4612 : 100 o 75] 9% 9 250
F 20 %50 ?“50_ » 663 2 5 T
2550 :
0T & £ & 4N w0 17 18
T 58 5 mé 8 2.59 43 7
T mEdEE R 7 70
Q + 0 = 0 -
- ; ;;% = 50 25 0 25 50 50 25 0 25 5o  LCEVLP GSE60502
Eﬂ) N & log,FC log,FC
= S
E
121 ok T o e 12 1 !l ok
104 e sesksk sokk b4
sk . s 10 4 : |
m@ S e L + e XIFR @ 871 s+ — 3 > 2 R
ﬂ% 6 | ook : B : EHEFE -H-% 6 / - 7 i‘ . B ° fifus
= & E’ i *kx § l | [ 3
£ Y % % : 2 4V 120 :
24 n é é ’d i ‘ &
g s 11 "
o i 0t — T
EEFEFEREERE EEFERERE
NE%&%E Eagm QEE%%EDB%
SIS ) S S = S S C = S
< g < S < = =z £
T T

A-SNHIFIHERSELS ;s By C-GEO $didk GSE36376 5 GSE60502 i 5 IEH 414 DEGs K 1LiIE; D-Venn El; E-LC-EVLP Tl fi e i g h
HIAERCA FIE S HT: F-LC-EVLP T 57 e 3 v O s 00T s Sx IR ~P<<0.01 *P<<0.001; 5 LC-EVLP ZiLk4s: #¥P<<0.001.

A-inhibitor rescue experiment; B, C-volcano plots of DEGs between hepatocellular carcinoma and normal tissues in GEO datasets GSE36376 and

GSE60502; D-Venn diagram; E-unpaired expression analysis of LC-EVLP target genes in hepatocellular carcinoma patients; F-paired expression analysis

of LC-EVLP target genes in hepatocellular carcinoma patients; P < 0.01

***P < 0.001 vs control group; #P < 0.001 vs LC-EVLP group.

6 LC-EVLP THEEmKEAMEEEFHRIA (X+s,n=3)
Fig. 6 Targets of LC-EVLP and their expression in liver cancer patients (X £ s, n =3)

L E 583 > DEGs, Horp EREER 125 4, TR
FE[K 458 4~ (B 6-B); GSE60502 ¥ 4 ) 45 52 H
1 106 > DEGs, Hr FifJERH 488 4>, FiE%ER
618 1~ (E 6-C)o &2 YEF REA Xiiik, A&
5E % & B2 8 52 /& TEK ( TEK receptor tyrosine
kinase, TEK). t)%G¥l B Caurora kinase B,
AURKB). MAPKI. PKM. #0312 (A # M i
1 (cyclin-dependent kinase 1, CDK1). Il £L 2N
%8 1 (heme oxygenase 1, HMOX1). C-C 27
bR Tl fk 2 (C-C motif chemokine ligand 2,
CCL2). MAP2KI. HSP90ABI . M & %1k 1
(estrogen receptor 1, ESRI). AURKA } NAD(P)H
g A4k 10 )5 1 [NAD(P)H quinone dehydrogenase
1, NOOI13% 12 /> LC-EVLP Uit H Wi i) St
A (B 6-D). i#t—28 5T TCGA-LIHC BAIHLT
SFARRCSREAS ¢ I IAEIESE, bib 12 NIRRT
I 98 2R g 55 A A R ) R IE K Z R A &
FZH R (P<0.01. 0.001, B 6-E. F).
3.3.2 LC-EVLP Tl s (1) X 4 25 38 2% % 755
BAETE CNIEBTRE A 12 DNRBERC RN (F

7-A) WAV DIRE, BT DAVID 48 Ei AT GO
ThREIER & KEGG it =&, 4R MK 7-B.
GO AW 72 (biological process, BP) 34T & 7w,
DEGs % & & T4 Frdiffu st EAa S K% H
AFE =R IR (adenosine triphosphate, ATP) X,
YR B TR R . BT8R Z SRR NI
T 5 UM 1 R AR B RO R, X — 25 R
PR bR AR 2 I B WS Bl R e RT e R R
S . KEGG {5 5B it — DR TIBTER
T ALE . GRER, BBREEFHE T -1
(hypoxiainducible factor-1, HIF-1). WARELNLEE 3-
P (phosphatidylinositol 3-kinase, PI3K) -5 ¥
i B (protein kinase B, Akt) 2528 LR (5 5 18 4%
Bb, JEAE L BRACI B R E AR (P<<0.001).
454 PPI WE AR 45K 404, PKM B % 58 1% i i
HIRZ LT R 258 GO 0BT Hhxt ATP AR s 4R
LA KEGG 73 #r o oA QA 0 2. 2 %, LC-EVLLP
ARG FE [ L PKM A% G AR X 4%, = 2
MR R E MG 5 E BuRE (R 2%
HeARY), BT H .
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EERUEEZ

protein serine/threonine/tyrosine kinase activity

BEXTREA

response to reactive oxygen species- <]
response to nutrient levels{ ©

dd

ATP metabolic process*

membrane raft{ o -
focal adhesion{ Li

20

ficolin-1-rich granule lumen{ o

MHC class II protein complex binding -+ 8
heat shock protein binding{+ 8

JN

PI3K-Akt signaling pathway - e
HIF-1 signaling pathway - @

DHOIA

central carbon metabolism in cancer- @
02 03 04 05
gene ratio

7 DEGs K] PPI %% (A) RINEEEESHT (B)
Fig.7 PPI network (A) and functional enrichment analysis (B) of DEGs

WX 2% 24 B 2 i 1% JE 3R 15 69 4~ LC-EVLP ik 1%
PER S, AR SAT Gert o R B, AR IR K
SR UEEE SN T S LC-MS

JE BEEE RN RN T B FE EEREAT b, R
BRI AR BT R PR LC-
EVLP A8 BAT Ak I HAR B m R, g
B PEAE 25 5E ) AL TR Rk o AR FEa AL
ARBER. mFam N RRIES R 0 7
X

O TR R SR T DRl T LC-

KRB Z-MAP2K1

(L

| = \';
4R &-MAPK1 4RI &R -MAP2K1

I

%: 2=

=IE =

HAERR R, WK 8 fx, kR R EE N+
Fe A4l 5088 1 PKM. MAPK1. MAP2KI
S HSP9OABI JE AR € 456 o F o is ME B 7 Re % i3t
A PKM 3 PE 148 9 8 s &0 8, A B 72
MAPKI/MAP2K1 %1557 1 LA Ko FAEEEEE
HSP90AB1 FIRFIH — & KI5 &AM 7. MEEAR
SERIIRE, SN TIRASHEEAMNS SR8
i fE —4.72 ~ —5.97 kcal/mol (1 kcal/mol = 4.182
kI/moD), &R HEAFERENLSGREr. Bk
ST N, KREE XS HSPIOABl. MAP2KI .
MAPK1 % PKM 145 & B85 5l 9—5.69.-5.97.-5.47
A Do) &

VAL»216x Sans” ﬁ G
b

g 7 ARG-246
%23 Vo'

HIS-274 | 5
GLU-300 )

KRB Z-PKM

FIZERT R -PKM = -1 & -HSP90ABI

I

E 8 HFIHELER
Fig. 8 Molecular docking results
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F1-5.66 kcal/mol, F I H AN SRS A RETT: T
MEA RS LR EA NS SRS N-4.72,
—5.57 —5.14, —4.93 kcal/mol, 7R#&/~H H A& —E/
GG TETE. MEAERBA IR, X EERLAAL
REfS SRR (T R B, O R I e KA A P A
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Fig.9 LC-EVLP induced autophagy in Mahlavu cells observed by TEM (x 10 000)
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Fig. 10 Effect of LC-EVLP on expressions of autophagy-related proteins in Mahlavu cells (X s, n = 3)
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Fig. 11 Verification of LC-EVLP-promoted autophagic flux using an autophagy blockade assay (X £ s, n=3)

DAPI
307 oKk
1
o - . . .
0-
50 pm

Merge

Xof HE

LC-EVLP Baf Al

20 sy Hi#

SHHOL
2

& LC-EVLP BafAl LC-EVLP+
BafAl

LC-EVLP+BafAl

12 LC-EVLP {R#tABAEMEHIEERBMREME (X400; X£s,n=3)
Fig. 12 LC-EVLP promotes lysosomal activity and enhances autophagic flux (x 400; X£s,n=3)
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Fig. 14 Effects of LC-EVLP on subcutaneous liver cancer xenografts in nude mice (X + s, n=5)
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Fig. 15 LC-EVLP inhibits growth of subcutaneous liver cancer xenografts in nude mice (x 100; Xts,n=35)
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