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3548 GENF HeLam ifL3% 74 69 %571 ; Transwell-)s F F= 4@ 2 X)) JR 52 B4 it) GENAT HeLa%m Je 4z 2 =
FA R0 AX A ARA N GENAT HeLam Jeb /8 = 89 %76 ; »( 2248 (AO)F & A2 w2142 ¥ I
A BR MR R R 35 (AVO)ELZ ; LC3 Y8 5% A HeLaa e, ) #4445 ML ; qQRT-PCR#&M HeLa%m &2 PI3K .
PTEN. AKT. TSC24*mTOR mRNA& X K-F; & € i %% 6P @AM HeLa2n A2, § »%A2PI3K/AKT/mTOR
15 5B HRAN K EZ B 09 R E KT, 5 GEN-04L b4k, ~FRE GENZL HeLa%m o4 7% I8, RET
PREL AZRER Y, A FE | PIBK. AKTH2 mTOR mRNA & A K- & p-PI3K/PI3K. p-AKT/AKT#=p-
mTOR/mTORK-F34) F 4 (P<0.05), 40/ B =% . AVOSk&. LC3% H58E . PTEN mRNAFZ L KT,
TSC2 mRNA & A KT, Beclin-1%& & & A K-F. LC3/IE & kA KF EH (P<0.05); 5 GEN-10048 b
4%, GEN-100+740Y-P4B HeLa2a it A5-7& 38 o, EAM AL, @IefiZ 2538 %, 4% . PBK. AKTH=
mTOR mRNA% % 7K-F Zp-PI3K/PI3K. p-AKT/AKTA=p-mTOR/mTOR/K-F_LF#(P<0.05), 4mfit. B & .
AVO#%®. LC3% K3%E . PTEN mRNAK A/KF. TSC2 mRNAK & KF. Beclin-1%& @ & AKF.
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Effects of Geniposide on the Proliferation, Invasion, and Autophagy
of Cervical Cancer Cells by Inhibiting the PI3K/AKT/mTOR Pathway

TIAN Tian', LI Gang’, ZHANG Feng', XU Shuna', LI Weihua'*

(‘Department of Pharmacy, Jinan People’s Hospital, Jinan 271100, China,
*Department of Science and Education, Jinan People’s Hospital, Jinan 271100, China)

Abstract This study aims to investigate the effects of GEN (geniposide) on the proliferation, inva-
sion, and autophagy of cervical cancer cells by inhibiting the PI3K (phosphoinositol 3-kinase)/AKT (pro-
tein kinase B)/mTOR (mammalian target of rapamycin) pathway. HeLa cells were treated with different
concentrations (0, 25, 50, 100 umol/L) of GEN or with a combination of 100 pmol/L GEN and 10 pmol/L
740Y-P. MTT and colony formation assays were used to detect the effect of GEN on HeLa cell proliferation.
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Transwell chamber and cell scratch assay were used to detect the effects of GEN on HeLa cell invasion and
migration. Flow cytometry was used to detect the effect of GEN on apoptosis of HeLa cells. AO (acridine
orange) staining was used to determine the number of AVOs (acidic vesicle organelles) presenting during au-
tophagy. Autophagy of HeLa cells was detected by LC3 immunofluorescence. The mRNA expression levels
of PI3K, PTEN, AKT, TSC2 and mTOR in HeLa cells were detected by qRT-PCR. Western blot was used to
detect the expression levels of autophagy and PI3K/AKT/mTOR signaling pathway related proteins in HeLa
cells. Compared with the GEN-0 group, the survival rate, colony formation number, cell invasion number,
migration rate, PI3K, AKT and mTOR mRNA expression, p-PI3K/PI3K, p-AKT/AKT, and p-mTOR/mTOR
levels of HeLa cells in different concentrations of GEN groups decreased (P<0.05), and the apoptosis rate,
AVO quantity, LC3 positive rate, PTEN and TSC2 mRNA expression, Beclin-1 and LC3II/I protein expres-
sion increased (P<0.05). Compared with the GEN-100 group, the survival rate and colony formation number,
cell invasion number, migration rate, PI3K, AKT and mTOR mRNA expression, p-PI3K/PI3K, p-AKT/AKT,
and p-mTOR/mTOR levels of HeLa cells in the GEN-100+740Y-P group increased (P<0.05), and the apop-
tosis rate, AVO quantity, LC3 positive rate, PTEN and 7SC2 mRNA expression, Beclin-1 and LC3II/I protein
expression decreased (P<0.05). GEN inhibits the PI3K/AKT/mTOR pathway to suppress the proliferation
and invasion of cervical cancer cells and promote autophagy.

Keywords geniposide; cervical cancer cells; phosphoinositol 3-kinase; mammalian target of rapamycin;

autophagy

BB A Lo T S VU K WRAE , AR
8% ML MAET:, B, KiIEEH K BRI T FIEE R
B SRTAT, BRI 250 R0 U 7 TR AR BR 1, V122 K R b
FIE I T AR s M. tkah, TR B
FE 22 AR M RIE R, BS54 = A
ANETIE B Dy Rl S AT B T Py 15 W — b 4 A A ]
WA B AN SZ 4 A 2 1) I AR, AT R Bk
Ui, FITARAEAE , (FZd 72 0 Be % e 40 i A AR
PR, St et Bl BERR LA 3-J5% (phos-
phoinositol 3-kinase, PI3K)/#& 18 B(protein kinase B,
AKT)/VWEFLah%) 5 1A 85 25 #86R (mammalian target of ra-
pamycin, mTOR)IE EEAE i 7 B W 1 CHdE g 2 —,
Z: 535S MR E A 10— R B BRI R A
RS, ZIHFFER, PIBK/AKT/mTOR(E 5 @ #
5 v R R R A AR, ol R AN AL R
J#5 B (human papilloma virus, HPV)FH 4 & 2t 41 i 7
(PP % /T E AR AR, 7R B IUm Th 2 R, AR
B AU PV AEIR T S S B RARFEIREN 2 IR
BANE R, SR R A A, R IR
B, RARP4A] LLIE R 4% PIBK/AKT/mTORS 3 ]
ELE, A 424 . #8F1F (geniposide, GEN),
NIRRT, & WHEFRHEYINE T 4 5515 2 1
PERCSY, A& — MUK IR n A 0 7. fEfR 4t

R, GENfUCHEATLR . PLE LS. P
EF, T8 9T &0 9 REA S, AR E™ . BE
TR R, GENRERE 5 3 5 S0 40 i 3 2 @1, sl
N s i R 4 PR s S A A, 38 1 1 4% GLP-
IR/PI3BK/AKT/mTORISE H B0 F Wk, C8EHE 5 i 2
FESFHRCE A T, Ik, AT B RS
GENX & S A M5 . 12280 | sz, DL Ao
T2 5PI3K/AKT/mTORE )55 &

1 #MRI5EE
1.1 5

N B FUE 41 (HeLa4t g )(H 55 : TCHu187)
T R e LR 5 R4 LTS (fetal bovine
serum, FBS)(T%'5 : A5256701)F1 DMEM}% 773 (185
11965092)4 % [E ThermoFisher Scientific/A 7] ; 555
/A ER(TT: P1400)E T b 2 AV RHA
PRA ] ; GEN(JR 5 : G889653)I 1 I 3 si bk AE Ak,
FHE R B BR 2 ] 5 PIBKIEE I (B5 : 740Y-P)(H 3%
51 HY-P0175)14 T35 [El MedChemExpress 2 7] ; MEM:
% (methyl thiazolyl tetrazolium, MTT)(£%5 : C7062)I4
T A BR A ARGIRA ] ; 4% % 5 (17
5 BL539A)W T2 A & R A R A W] 5 45 b
YR (525 . 60505ES25)) -8 LAWY (i)
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et A FR 23 7] 5 Transwell/NE (525« 3407)14F- 3£ [
Corning 2 ) ; A A8 Tkl 055 &1 5 E-CK-A211)
)T U S SR AE R I A R W) 5 1Y BE A
(acridine orange, AO) 4+t il (12 5. C2017S) T~ 1
R B REVBPARGIRA A ; p-PBK(H 5 : AP0427).
PI3K(£55: A22730). p-AKT(H¢5: AP0637). AKT(1%
51 A17909). p-mTOR(#%5 : AP0978). mTOR(F%5 :
A2445). Beclin-1(#75: A21191). LC3(¥%5: A12319)
HB-actin(b? 5 : AC026)—Ht St —Hihy T Z 12 7oA 4)
BHARAA
1.2 4HREEE S

¥ HeLaZll i fE#M 784 10% FBSHI 1 %45 2 /T
% 7 IDMEMH 537, H4ERFG IR R 1E37 °CHI
5% COyo YA MILERE TR H IS B 85%Fil & FE I, %
YR AT AR ARRE IR o g A K ek S5O0 1 40 i 4 i)
PR EE (0. 25, 50, 100 pmol/L) GENALHE | Ff:
43N GEN-041. GEN-2541. GEN-5041. GEN-100
H. SHUHeLaZ i 100 umol/L GENAI10 umol/L
740Y-PIL R AL BE, {E NGEN-100+740Y-P4H .
1.3 MTTE

BANAZ R 1210 1AL 24 h, RBREEFREE, I
AMTTH R (40 pL/FL), 37 °CHEE 2 ho e, BrZ:
MTTIER, MA100 uL DMSO LA F ik i, A
FH BRI 2 490 nm KA FITROLRE (DYE . HR4E
ARTHEAEE R, fAE R (%)=L A D= 14D
B/ R ZHDAE -7 HZHDAE) ] 100%
1.4 EEFK

B frE R oG, M SFLEREEANFLINA 1 000
AN, ARYE 12000 AR 14K, FE3 R BE e — IR K%
Frdk. BFRGEWE, FEEFRE, BN 4% 2 E
FH% (2 mL)= 36 [H %€ 30 min, F£E @0, SEFLINA
2 mL&5 R YR (0.1%) IR G 5 15 min, JEEER
(S RENVE =S o
1.5 Transwell/NE

A5 FH TG 375 1% 77 3 1] £ Matrigel i, K H T
JNZE Transwell 1 |5 . 8 200 pL A FH G M5 K5 77 3%
HI2% 4R B ESR (5> 10N /mLyERN T B3, T IETE
600 uL 547 10% FBSIIDMEM: 5552, #E37 °CHI5%
COS5FRFATFIEE 48 h, W T =R, &R
BRI Matrigelf B2 N I4EM. 4% 2 5K
(600 L)z it [A & /N 2 41 20 min, P 45 b 5 4ekl
(0.1%) T = dE A7 g, Jetamt (A1 E 8 10 min, ¥

B Mg I
1.6 ZApEXIIRSCIE

4 HeLadl g LA 11054 /4L 1K) 25 FE B b T /S LR
W, RRAN I FE TR 3 95% N, 48 200 pLFS AWk
FEAH B2 R T B RIR, 4R, 10 RIR 5
(W0)o SRJEH21.25r AT bR, FFAE3T °C T 4 80
H24 h, FAARRPRAA B, 105 RIE 5 (W24).
Y HIT A 2 (%)=(1-W24/W0)x 100%.
1.7 ARN4mAEAR

BRI 1200 AT 24 e, WAL, FI T
AR TR SR G2 R BRI 3 IR . Z I T 1 000 t/min/%
05 miniF, HAIIETF T4 S MR (1104 /mL)
7£20 °C '~ H FITCHRiC FIBEICER 1 VAT PIALEE 15 min,
TR, BE S 1 R AT T
1.8 AO#f

HeLaZfiflAbBE 24 WG, 7 2453 F 58, IR
SRR IR NN AOY IR, BT 37 °C 5%
COBEFRF 5778 min. SRJ5 MR TR, Beis I
NIE 2% M 5T A 7 s AN, £ 2 e BB R
1.9 LC3GRER AN

FH 100% H 1% =5 33 [ 72 HeLa4H B2 5 min, FH0.1%
RO B RIS B LA IS min, 285 10%1E
1L 2 MEE0.1% PBS-Tween™ E iR H 401 h.
A5 1 pg/mL LC39ifk (1:250)7E4 °C i I
W, AR G52 pg/mLil 5% lgG - Hi(1:500) = 57
H1h, HDAPIFRICY X, 26 BAEE T a4t
1.10 qRT-PCR

F Trizolif 77 I\ ZH 40 h $2 LR RNA, 75
3R &4 i cDNA; K SYBR Green qRT-PCR
Mixi#47qRT-PCRAGM . PCRY HIA R: 95 °Crnil i &
5 minflicDNAFIAEM:; AR (95 °C. 20'5). 1Bk (55 °C.
20 S)FEfH(72 °C. 20 8), JEFA0IR. LAB-actin N2,
i 22454+ PI3K. PTEN. AKT. TSC2F1mTOR
mRNAFXTRIEE, 51YF 5  : PI3K(F 5'-CTG
ACT GAC GCG ATT GCC TA-3', R 5-GTG GTC AGG
ACATCG GGT TT-3"); PTEN(F 5-CAC CGA GGA GAA
GTA CCA CG-3', R 5-TGG GTT CTC CAC CAC CCT
TA-3"); AKT(F 5'-AGT GTG GAA GAA CCA CTC CG-
3", R 5“TGG CTT GAT CGT AGG GGA CT-3'); TSC2(F
5-AGC CTG ACC TTG CAG TGC ACC-3', R 5-TGC
TCC AGC ACT CAG CGT CAC-3"); mTOR(F 5'-ATG
CTT TTG AAC AGC TGC AC-3', R 5-TGG TCC CAG
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AGG ACC CTC AG-3"); f-actin(F 5'-GGT TGT TGA
CAA CGG ATC CGG T-3/, R 5-GAG CCT CAT CAC
CAA CGTAGC TG-3").
1.11 EERERENETE

WA S 2H A3 24 WG AR, 4 °CTF FH 20 o R
SE PR (AR FE 9 1.25% 10>/ uL)Z4f#20 min. 4 °C.
12 000 r/min§ > 10 minj5 B _EiEW, BI040 i o i
[, Jfid Bradford ikl e s 85 VR IE, (H 12% 5%
FET R B — 5% A A Tk e 6t Jise FELUK (SDS-PAGE) 73 55 £
I, SRE R BN IR AT 4 R . I 5% WA
Wk B S%2F i A 2R A 7E 20 °C R 2 h, 2R 5 H
—Hln p-PI3K(1:500). PI3K(1:500). p-AKT(1:500).
AKT(1:500). p-mTOR(1:1 000). mTOR(1:1 000). Be-
clin-1(1:2 000). LC3(1:1 000)F1 B-actin(1:1 000)K-FE

GEN-0

GEN-25

fE4 °C R . B, 7E20 °CF A —Hi(1:5 000, (Li2F
PURIgGEHT/ FIgG) AL FEEO0 min. 5 fim, A FH IG5
27 R (ECL)AS NI g 2 5 i ik /K, I
Wit Image) 317 € &, HHp-actin A E .
1.12 Zeitorth

AN SR 61k, s o A 4 A 1 2 SPSS
25.0%1 4, BT SEE 25 R DLV S8 AR 22 (xts) R
No ZHIBLECKRHBRERTT Z 0, #— B WM
Eb i M FHLSD-46 % P<0.05 N2 34 Giit 24 .

2 H#R
2.1 GEN#I[#IHeLa40ia 458 #1555 2 Ak

FIFH MTTHIEE T B S50 W %% GENX HeLa4]
3 FE s, 45 SR LRIER 1AT7R . 5 GEN-041

GEN-50

GEN-100

GEN-100+740Y-P

E1 HeLaZBfn&E %R E

Fig.1 HeLa cell colony formation diagram

1 HeLaZiffF /& R ML REE

Table 1 HeLa cell survival rate and number of colonies formed

Number of colonies formed

iR I HAFIE /%
Groups Cell survival rate /%
GEN-0 100.00+0.00
GEN-25 75.09+5.48%*
GEN-50 64.60+4.87*¢
GEN-100 43.21+3.33*4@
GEN-100+740Y-P 84.98+6.55"

197.50+13.82
162.00+10.44*
133.00+8.15%*
105.50+6.74%4@
178.00+5.72"

Xks, n=6; *P<0.05, 5GEN-0411L; “P<0.05, 5 GEN-25411L; ©P<0.05, 5 GEN-504 Lt; “P<0.05, 5 GEN-1004H 1t
X5, n=6; *P<0.05 compared with GEN-0 group; “P<0.05 compared with GEN-25 group; “P<0.05 compared with GEN-50 group; “P<0.05 compared

with GEN-100 group.
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A, ASRIR B2 GENZH 40 B A7 7% e FER TR T BB
[%(P<0.05); 5 GEN-10041 E %, GEN-100+740Y-P41
Y0 A7 15 2R AN VR T i H(P<0.05).
2.2 GENill#IHeLaZBif{ZZF0T 5

F H Transwell/)N 2 F14H i %I IR 525646 1 GEN
X} HeLa4Hi 12 22 MITE A% (50, 25 S an [ 2 f 2 fi
Mo 5 GEN-OH LLHE, AN AR B GENZH 21 17 28 44
ALEF Z R (P<0.05); 5 GEN-1004 EL %%, GEN-
100+740Y-PZH 41 il 1= 22 FA AT % B TH(P<0.05).
2.3 GEN{Zi#HeLaBAtE =51 E K

FH A 248 B AR A0 AT AO %t € 2y 5] 8 GENRY
HeLaZfl it 7 TR 5 W5 b A2 o HE B0 R 1 3 e 2 2%
(AVOYBUE sz, 25 R WK 3. 4K 3R, 5
GEN-0Z41 HL#5, AN [F)k E GENZH 20 M I3 T2 A AVO %
ESE(P<0.05); 5 GEN-10041 HL ¢, GEN-100+740Y-P

Invasion

Migration

AL TR AV OR & AR (P<0.05).
2.4 GENiZfnHeLaZBRILC37EHIRE

F LC3 %% 54 646 Il GEN X HeLa [ W5 1) 54
SE IR UK S/ HeLaZfijfd ) RI5R 47~ . 5 GEN-0
L ELH, AN R R B GENZH 20 M LC3 % ' 58 & T v
(P<0.05); 5GEN-1002H L5, GEN-100+740Y-PZH 4|
MILC3 %G58 PR (P<0.05).
2.5 GENEHTSPIBK. PTEN, AKT, TSC2f1mTOR
mRNAFRIE

il it qRT-PCR 4} # PI3K/AKT/mTOR i i#% AH
KIEFRIEEN, S5 R WNE SR, 5 GEN-04 L
B, ANFHRE GENZH4H s PTENFI TSC2 mRNASK
iK7KF T (P<0.05), PI3K. AKTAImTOR mRNA
FIE KT FEAE (P<0.05); 5 GEN-1004 EL%% , GEN-
100+740Y-PA 41 i PTENFITSC2 mRNA % ik 7K F-p&

GEN 100

GEN 100+740Y P

B2 HeLaRiEZFITBE

Fig.2 Invasion and migration of HeLa cells

2 HeLaffREHEMTREE

Table 2 Invasion number and mobility of HeLa cells

415 I EES LR/ %
Groups Number of cells invaded Cell mobility /%
GEN-0 142.00+£12.74 82.26+9.53
GEN-25 119.00+10.25% 65.84+7.26*
GEN-50 101.50+8.62* 56.35+6.81%*
GEN-100 77.00+£6.57*4@ 42.88+5.72%4@
GEN-100+740Y-P 133.50+9.49" 76.53+7.35%

¥ts, n=6; *P<0.05, 5GEN-04H Lt; “P<0.05, 5 GEN-2541 Lt; ©P<0.05, 5 GEN-5041 Lt; “P<0.05, 55 GEN-1004H [t
X5, n=6; *P<0.05 compared with GEN-0 group; “P<0.05 compared with GEN-25 group; “P<0.05 compared with GEN-50 group; “P<0.05 compared

with GEN-100 group.
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GEN-0 GEN-25 GEN-50
10*40.53% 2.99% 1044 0-61% 14.26% 1049 0.68% 23.32%

10°

£ 10%

IOI_
10° AN W L0 18L41% 3.72% 100 168:11% 7.89%
10° 10! _102 10° 10* 10° '1‘01 '162 '1()'1 1'04 10° '1l01 Iléz Ilog 1‘04
Annexin V-FITC Annexin V-FITC Annexin V-FITC
GEN-100 GEN-100+740Y-P
10440.75% 31.88% 10+ 1057% 11.29%
10°7 10°7
As7.16% ' 10.21% 5 185.66% 2.48%
10 e . 10 e -
10° 10! 102 10° 10* 10° 10! 10? 10° 10
Annexin V-FITC Annexin V-FITC
3 HeLaZRpiR= &
Fig.3 HeLa cell flow diagram
GEN-25 GEN-50

50 pm

-~ 50 um
- Y

[El4 HeLaZHRERYIEHEREE
Fig.4 Acridine orange staining of HeLa cells

3 HeLaZfifRT-RFAVOHE
Table 3 Apoptosis rate and AVO number of HeLa cells

il LI T3 /% AVO# it
Groups Apoptosis rate /% AVO number
GEN-0 4.33+0.67 13.50+2.17
GEN-25 17.98+2.05%* 28.00+3.09*
GEN-50 31.2143.97%& 34.50+3.82%
GEN-100 42.09+4.38*4@ 59.00+6.08*4@
GEN-100+740Y-P 13.77+1.64* 22.00+2.25"

X£s, n=6; *P<0.05, 5 GEN-04LLL; “P<0.05, 55 GEN-2541Lt; “P<0.05, 5 GEN-504H LL; “P<0.05, 55 GEN-1004H Lt .
Xts, n=6; *P<0.05 compared with GEN-0 group; “P<0.05 compared with GEN-25 group; “P<0.05 compared with GEN-50 group; “P<0.05 compared
with GEN-100 group.
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LC3 DAPI Merge
GEN-0
50 pm 50 pm 50 pm
GEN-25
50 um 50 um 50 um
GEN-50
50 pm 50 pm 50 um
GEN-100
50 pm 50 um 50 pm
GEN-100+740Y-P
50 um 50 pm RIUT
5 HeLafffELC3%RZRAE
Fig.5 LC3 immunofluorescence of HeLa cells
74 HeLa#ifILC3IIBE
Table 4 LC3 fluorescence intensity of HeLa cells
415 LC39 e
Groups LC3 fluorescence intensity
GEN-0 5.49+0.73
GEN-25 27.26+23.15%
GEN-50 46.58+5.34%&
GEN-100 65.24+6.82%&@

GEN-100+740Y-P

8.22+0.13"

X5, n=6; *P<0.05, 5GEN-04 LL; “P<0.05, 5 GEN-254 L; ©P<0.05, 5 GEN-504 LL; “P<0.05, 5 GEN-1004H.tL .
X5, n=6; *P<0.05 compared with GEN-0 group; “P<0.05 compared with GEN-25 group; “P<0.05 compared with GEN-50 group; “P<0.05 compared

with GEN-100 group.

ik (P<0.05), PI3K. AKTAImTOR mRNAE kKT

THE(P<0.05).
2.6 GENATHEMPIBK/AKT/mTORESEE
HxEBFRIA

) FH 25 5 G 5 B IZE 43 At He La 4 g 5 g Al
PI3K/AKT/mTOR{E 5 8 i #H 5¢ 8 1 1R X K,

iR K 6K 6FR. 5 GEN-04LLLER, AN AR
GENZH 41 ffi Beclin-1F1 LC31/12E (1 _F i (P<0.05), p-
PI3K/PI3K. p-AKT/AKTHI p-mTOR/mTORKF- " [
(P<0.05); 5 GEN-1002 b5, GEN-100+740Y-P£H 4 ffd
Beclin-1#1 LC3I/IEE 11 R i (P<0.05), p-PI3BK/PI3K. p-
AKT/AKTHlp-mTOR/mTORIKF-_EFH(P<0.05).
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%5 HeLaZifiPI3K. PTEN., AKT. TSC2#1mTOR mRNAZIEIE R
Table 5 mRNA expression of PI3K, PTEN, AKT, TSC2 and mTOR in HeLa cells

Al
G PI3K PTEN AKT 7SC2 mTOR

roups
GEN-0 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00
GEN-25 0.78+0.08* 1.30+0.13* 0.77+0.08* 1.22+0.12* 0.75+0.09*
GEN-50 0.58+0.06*¢ 1.5940.16*¢ 0.56+0.06* 1.43+0.14%¢ 0.51+0.05%
GEN-100 0.39+0.04*4@ 1.86+0.19*4@ 0.33+0.03*4@ 1.64+0.17%4@ 0.28+0.03*4@
GEN-100+740Y-P 0.95+0.09" 1.07+0.11% 0.95+0.09* 1.11£0.10" 0.92+0.09*

Xts, n=6; *P<0.05, 5 GEN-041 [t;; “P<0.05, 5 GEN-2541 Lt; “P<0.05, 5 GEN-504H Lt; “P<0.05, 55 GEN-10041 Lt
X5, n=6; *P<0.05 compared with GEN-0 group; “P<0.05 compared with GEN-25 group; “P<0.05 compared with GEN-50 group; "P<0.05 compared

with GEN-100 group.

GEN-100+

GEN-0  GEN-25 GEN-50 GEN-100 740Y-P

Beclin-1 - —— G  —

I I —
LO3[[ == — e S c—

p-PI3K N — e o

Pk D G TN T

p-Akt --—_-

L — — — —

p-mTOR D S S— — —

IO — — O— — —

B-actin oo o —

El6 HeLaZliffiBeclin-1. LC3I/IFIPI3K/AKT/mTORIERE Q&K
Fig.6 Beclin-1, LC3II/I and PI3K/AKT/mTOR pathway protein bands in HeLa cells

3 1R

SREE 2t 90 R P ) — A R AR T
JRETHOT RALST 45 4% MORDIE Y6 T SRIG LA T R,
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Table 6 Comparative analysis of the expression levels of Beclin-1, LC3II/I and PI3K/AKT/mTOR
pathway-related proteins in HeLa cells
iR
Groups Beclin-1/p-actin LC31I/T p-PI3K/PI3K p-AKT/AKT p-mTOR/mTOR
GEN-0 0.18+0.03 0.13+0.03 0.99+0.11 0.95+0.09 0.93+0.10
GEN-25 0.42+0.05* 0.44+0.05* 0.85+0.09* 0.82+0.08* 0.80+0.08*
GEN-50 0.65+0.07*¢ 0.75+0.08* 0.67+0.07*¢ 0.70+0.06* 0.59+0.06%¢
GEN-100 0.97+0.08*4@ 0.93+0.07*4“ 0.38+0.04*4@ 0.41+0.04*4@ 0.43+0.05%4@
GEN-100+740Y-P 0.25+0.03" 0.20+0.03" 0.91+0.10% 0.88+0.09" 0.85+0.08"

xts, n=6; *P<0.05, 5 GEN-041 [t; “P<0.05, 5 GEN-2541 Lt; “P<0.05, 5 GEN-504H LL; “P<0.05, 5 GEN-10041 [t
Xts, n=6; *P<0.05 compared with GEN-0 group; “P<0.05 compared with GEN-25 group; “P<0.05 compared with GEN-50 group; “P<0.05 compared

with GEN-100 group.
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