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EKREFS =AM IREER B EHEXER LC3 HIRE
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(P RFMIEER MBA, Hd KV 410008)

m = BH: IR = FIVEFLRE (TNBC) 20 [ W G R 19 LC3 ik i B4 M &% 38 3L .
ik H CCK-8 B A2 M TNBC 4iIffl MDA-MB-231 458 A4 I 4E F J2 25% MW E (1C,5) ;
I 1C,s Y6 B9 48 W2 BEAE T MDA-MB-231 40 )5, 43 BIH 658 ek 2% . Western blot, W41 A
KU 2 A LC3 5 U8 TR S 1 AR 3k B A L B A
LR REEEW KW S MDA-MB-231 40935 (P<0.05) , H 1C,s R 3.11 pg/mL, 1C,5 ¥
BER SRR IS, MDA-MB-231 A1fE)5 LC3 i 2R 5 LUK LC3B/LC3A LBl % T7h . i T- 8 1 Bax
Y caspase-3 B AFA I WAL, B TRE R TR BIFAT (1 P<0.05) .
G BB S TNBC 400 13 WM 6 2 (1 LC3 RIATh i, 2 E 0T AR AR A0 M 08 v, AT 3 3L
TNBC 4 il A= SEAZ BT 25
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Paclitaxel induced expression of autophagy-associated protein
LC3 in triple negative breast cancer cells and its action

WU Zhifo, YAO Xiaoyi, WANG Ling, DENG Zengyan, SHI Jing, HUANG Junhui
(Department of Oncology, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract Objective: To investigate the influence of paclitaxel on expression of autophagy-associated protein LC3 in triple
negative breast cancer (TNBC) cells and the significance.
Methods: The inhibitory effect of paclitaxel on proliferation of TNBC MDA-MB-231 cells was determined by
CCK-8 assay and then the 25% inhibition concentration (IC25) value was calculated. In MDA-MB-231 cells after
treatment with IC2S concentration of paclitaxel, the expressions of LC3 protein and apoptosis-associated proteins
as well as the cell apoptosis rates were determined by immunofluorescence histochemistry, Western blot analysis
and flow cytometry, respectively.
Results: The proliferation effect of TNBC-MDA-MB-231 cells was significantly inhibited by paclitaxel in a
concentration-dependent manner (P<0.05), with an IC25 value of 3.11 pg/mL. In MDA-MB-231 cells after
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treatment with 3.11 pg/mL paclitaxel, the expression level of LC3 protein as well as LC3B/LC3A ratio were
significantly increased, the expression levels of the apoptosis-related protein Bax and caspase-3 were significantly
decreased, and the total and early apoptosis rates were significantly decreased (all P<0.05).

Conclusion: Paclitaxel can induce the increased expression of the autophagy-related protein LC3, and this action
may probably reduce the cell apoptosis and thereby cause paclitaxel resistance in TNBC cells.

Key words Triple Negative Breast Neoplasms; Drug Resistance, Neoplasm; Autophagy; Apoptosis

CLC number: R737.9

BEE 7AW R &R, TR >
T R 2 R R )T N o AR MR 2
4N (estrogen receptor, ER) . A EZIK
( progesterone receptor, PR) FIANZFREZAKHF
/K2 (human epidermal growth factor receptor 2,
Her-2 ) Rk D0 LA K FL IR o i 968 200 i 15 58 45 X
(Ki-67) BIATE, 6 AR FLIRE 73 0 Luminal A%
Luminal B#&Y . Her-2 8 1 = [ 4 2L I8 8 (triple
negative breast cancer, TNBC ) 4/ &M H
Hr, TNBCRE—ZERe R AW AT SRR . 2905
FLIRIEII15%~20%" . LR SCHR A B, TNBCZ K
T HGHT AR M L BN R R RS T
N\ RBEAH AU Ym . REMR . HRIE R
MRS | IR TG 82277, XER KPR} Z KK M
S UAETT TR, Her-2 24 #1005 (4 0 1) 25 9036 97 AS
BUE® ., G, BRFAR . BT ZA, AIFFETNBCHY
M RN ER . IR TNBCIEJEIETNBCHY
fbyy, EEREREZNAITLYZ ", HiGKRS
OIS AZ BT 2 B0 bR Y 2 B — A
WOLBLGE, SIS JR 0 R R R A R, IR
SRAT 2% T LR R AFE 0 A R AL T 25 W T 24 B LA
B E R JCAR A P BE S . i RE T, iR A
H W (autophagy ) SALIFIN 254 . HAT, AW
5 IR R A K HE TR 24 F 5 BOR A2 B 2 5 1T Y
B, COBCh IR T 25 AL o i R 2 — 1 g
MFHLFS (autophagy-related gene 8, Atg8 ) 7ENH
FLET W BRI A G 1 1253 (microtubule-
associated proteinl light chain3, MAPI1-LC3,
FIFRLC3) W, X [ W R R s AR ET A LGS
& A WEIE EARICY . A SO HRGE TR A5 49
AN NBEBURIUSTAN M . DI AL g AR i 24 41 i
SK-OV/DDPFIZL R MCF -7 41 Hd 1) 5 42 B it 24 5
H Wi AH G HE AR OG, EHLHRI A E R . IHITLC3
TETNBCH 5 R8BSR R, AU A
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TNBCHIEMDA-MB-231 B9 X 4, A58 A [6] e
FEEZBE S LC3RIAM R, LLLOO I i 20 H o 7
520, h A 5 i — 20 4R SRS BE T 24 4 AN 4 it
pLiN7oe S

1 HRS7®

1.1 @Kk FEZRF
ATNBCAIEMDA-MB-231 % i o g K24 b g
WEFE T , LC3FHMEANEMCF-7 0 A8 52 00 A bk
SAZBEN WL IE R 250 /), 26k IE Anti-LC3
A/BRE PR . e AR L I FE SR IgG-HRP
W RS PR A FR N T, Bax fUPATIREBUIA . 1R
PLIgG-HRP . B -actin, I FEHHRIgG-HRPIY H
SANTAAFE], caspase-3% i BEPLIAIG H Abcam
2], LC3 A/BARELFREYUIAIG { CSTA ] .
1.2 FHik
1.21 @ e = MDA-MB-231 40 8 3% 5% T &
10% J&2F I3 . 1 mL/100 mL 75 4 % £ 09 —Hi iR
B W E O DMEM 85570, H B & RIR G WO
FHF 100 57 200 16 35 352 00 20 B TS G o 7 b 2R et DB oAk A Ak
B, OATDLEBR B AR RN . HR RN S
910 kU/mL, BE&EM T HEN 10 mg/mL. 7E40 1
R PR T B RN TAEWRE N 100 U/mL, 5%
HEMTAEMRIE N 0.1 mg/mL, 37 C, 5% CO,fl
ML B BE AR h B 9%, B 2~3 RIEMIEFR|, W
BN R 1) A RS I AT Al AL AR &
1.2.2 CCK-8 k#migyg sadprdl PO EUE KM
MDA-MB-231 40 s, $##0 T 96 fLik N, B2
100 pL. 4+ S840 (MDA-MB-231 41 il + 2642
fid ) FOXtRE 4L (AT MDA-MB-231 404 ) , R4
EAZBEWR BN SO SEE 5 0.5 1, 2. 5,
10, 20 pg/mL 6 W41, R4l & 3 A F174L,
B 37 CHifE 48 h, HfLINAZ) 10 pL. CCK-8 ¥
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SRR R 5527 %

W, WEE 1 ho ¥ 96 FLIE THEIKFLSHES] 1 min,
il AR SR 450 nm P BRFLI OD fE, fRALLFZA
AN AE IR iR 0 I R (%) =
(41 oD fH - XFHE 41 OD {H ) / X #& 41 OD {8
x 100% . Z:iil K gk, 1153 542 X MDA-
MB-231 40 i3858 1) 25% MKW E (1C) , AT
Ja B

1.2.3 %E X KFEHM LC3 kL AHMEEEE
XF MDA-MB-231 40 s LC3 3% ik il 52w, % & 52
2] (MDA-MB-231+1C,s ¥ R A2 W ) Xt R 41
(MDA-MB-231+ &85 DMEM Fis Bl TAEWE ) .
FHIFEE (I ~EDTA ¥ W80 52 56 20 R R 2 440 A 77
fb, B, WETIZAIMEDITE . K5I8 i 40 i H 58
SR FWCE R TR R AR L R R
5P AN M BB B BB R RN, B
2y 1 mL, WH 24 h J51E& A 40 b st 2 m
ANERE, HBRIBET 7205, FEHEFW, PBS
PE¥ 2 min, 3% Z KW KR 4 CF [E E 30 min.
PBS YW A —$0 B o AR ic A O 2L,
R EE O 1 h, PBS YE#. B /NE A To-Pro3
(1:1 000) , =& T #J5 min, PBS ¥t ¥k, 1
WE R, 26 BB W I B . Motic Fluo 1.0
B E £ 2H R 53 06 % B2 (integrated optical
density, 10D ) {H.

1.2.4 Western blot # M LC3 £k —¥H LC3 T
YE ¥ BE 4 1:800, N2 B -actin K 1:1 000, —9i
i HRP bric i bt BRI 4% 1.2.3 J5 ik ik B 50
B 20 55 B A o BN 50 A K 100 200 o % At AR
T R 41 B2 1 x 107 A4 /mL; 0.25% JE & 1
WAk, BE.O)FUES] 1.5 mL EP & i A4 i 2L
R, S MR AE — P ERE, 12 000 r/min %
B0 10~20 min, P EERERED —BO0E P,
GRS, #O0. 1,2, 4,6, 8, 10 uL. & & 4%
Homs) 96 FLARARHE S FL Y, ALY K B RGE K
WRE 10 pL, FDFEARBE 34 FATSL; AL
A BCA TAE# 200 pL ¥ F 30 min; £ ) GE M b5
A 5 OD sy 0 WA BF B IR RE , VR B o T 25
HRASHEAWE. UL 41 B PG R & E A A
SDS FHREZE M, 7E 100 °CyE R ® 5 min 284k,
SDS-PAGE BEWC ML UK, M4 2 PVDF . %%
U W & A 5% W RE W Ry 1) TBST 2% vh W &
M. famA—dt. ZHiEsE, ZW T TBST Z i
WVEIE 3 Y, B 5~10 min; B ECL 1627 & Gk

© WA )T i [ & F I F 2P H

5 o 38 R Ak AR KOG BE RS AR o RS AT
i EG ERES 4, P Image J BG # 0
XF okt K BE AT R AL, THEOCE EEA (optical
density, OD) . RS EL 3 K.,
1.25 ATHXEaLmien chn kR
15 J 52 20 ( MDA-MB-231+1C,; W EE A2 HE ) |
FHAE X REZH (LC3 BHAE MCF-7+1C,s W E £ 20 )
FEAYEXT B (A MDA-MB-231) . S 1.2.4
J7 9 H Western blot I £5 28 240 M 8 T~ AH O K+
Bax. capase-3 & [F K3k o it =X 4 A A 00 4 A
FIRP TR MBI T % 1C,s W R T AR
&, Bax & 1:300 .capase-3 5 1:5 000, NZ= B -actin
M 1:1 000,
1.3 SitF4AE

FASPSS 21.05 4 A #4720 B, THEEBTRLLL
KR+ pri e (x+s) Rox, HRFERPIA LR
SRR, AR F Bk FH 7 26 00 i, K 3 /K iy
a=0.05, P<0.05HERHAGIT¥E L, RE
e 6k G K H Motic Fluo 1.0% {2 &b B 72 44 40
IODfE . Western blot@1§€7’f(§ﬁ§iéﬁﬁlmage TER:
M. rA B R il GraphPad Prism SECRSE .

2.1 E#EE3t MDA-MB-231 20 fi 14 54 #9241

FIAR [l v B 48 A28 ( 0.5~20 pg/mL) ib3
MDA-MB-23141f148 hJ5, CCK-83% K il 41 i 7%
PR, el AERMHE ML (£R1) (E1) , 45848
N, BEBE LB E R, MDA-MB-23 141 /Y3
FE A 3B W, Rk AR (P<0.05)
5, EEEEIC,, N3 11 pg/mL, EFIC,HMEH
Je S SR E

F1 ARERELZEERERN OD ESMEMAERKME R
(xxs)
Table 1 OD values and cell growth inhibition rates after

treatment of different concentrations of paclitaxel

(xts)
SRR (ug/mL ) oD {8 M (%)

0 0.624 = 0.007 —

0.5 0.595 + 0.009 4738 + 1.254
1 0.543 £ 0.009 13.278 +2.349
2 0.496 + 0.010 21.157 + 1.669
5 0.471 £ 0.004 25.234 + 1.309

10 0.314 £ 0.013 51.184 +2.171

20 0.214 +0.013 67.713 + 1.889
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M= (%)
3

0.5 1.0 2.5 50 10.0 20.0
WRE (pg/mL)

1 ARERIRELZEET MDA-MB-231 ZHAE4E 1< i 2%
Figure 1 Survival curve of MDA-MB-231 cells under different

concentrations of paclitaxel

EAR IR an I

X HREH

SEHZH

I G AR IO

2.2 Z42EExt MDA-MB-231 40Af LC3 KA E M

N 9 etk i M Western blot43 51 A2
PE 5 % 1 W 7 TR DU S5 AZ BE X MDA -MB-231 40 fid
LC3RBMW M, X RME TS (K2)
5T RRAL LA, SEUR A A M ARERLC3 MLl
SCREMG Z MG, A T A0 A A% R L Y A BT
o Gt oA R o, SEE L 10 DR N R 21 B
BHE (P=0.0018) .

LC3%r HLC3AMLC3BM A AL, B WA 3
FPILC3BIE R AFEAE . Western blotZ5 R BoR, Xf
A LC3B/LC3AAX & 5 40.9 657 £ 0.0 685,
SCESAI 1.6 394 + 0.0 282, SXFMAl R, 52
A LC3B/LC3AHIB B4 S (P=0.0 009)
(F3) .

WA

2 BRI LC3 Rik

Figure 2 Immumofluorescence staining for LC3 expression

Xof B2 S
i
LC3A
LC3B

B -actin

2.0
P<0.05
1.5
<
o
=
= 1 0 —T—
o
&)
—
0.5
0.0 . .
X HR 2 S

B 3 Western blot #ifll LC3 EA KX
Figure 3 Western blot analysis for LC3 protein expression
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NGRS

07 4%

2

2.3 ATHXERKHARETIEREN

Western blot&5 5 @R, 20641 A1 PH M XF B8 4]
Bax & [ #2155 BA M X B4 B 8 A% ( P=0.0 005,
0.0 004 ) , 17 5% 5 20 5 B M B4 22 (] T4t 12

SR

FHPEXTRRZE  BATEXTIRZE

caspase-3

B -actin

25 (P=0.2 847 ) ; LY 5 XS B4 caspase-3
B RB WX B4 (P=0.0 034,
0.0 032) , 125040 5 B VX B 20 = (8] JC 42 112
25 (P=0.9599) (K4) .

¥ Bax
I caspase;3

4 Western blot #ill Bax, caspase-3 EH¥%ki&
Figure4 Western blot analysis for Bax and caspase-3 protein expressions

PRV A NI 1 A N W a2 <1
Mo B T-F N (10.21+20.03) % . BHEX
WAH K (11.9920.15) % . FIHEXBA N
(25.06+0.03) %, 525620 A1 BH P X B8 25 74 40 i A
TR TR MEXT 4L (P=0.0 056, 0.0 067) ;
S 2 A0 RUHIE TR (6.53+£0.06) % . FH

PEXFIRZH N (6.28 £0.06) % . FIPEXT B4 K
(12.74 £0.07 ) %, 2564 A PH A 08 20 A 540 9
T RIME T HIPEXT R4 ( P=0.0 035, 0.0 039) . 5C
I 240 5 PH XY IR 40 i R TR L R TR
Giite#2a5 (P=0.6 744, 0.4506) (ES) .

Bl 5 imzlaRa AR 2 AR T
Figure S  Apoptosis analysis by flow cytometry

3 i i

!

LR BN L RS — O R S R, e
JES I B 2 v A A R . L TNB G2 o A L AR R
15%~20% , BARIGEBRB N b2 =238
PR . RS E KRR IR TS B2 R A
HEtZER, PRMHer-2%ik, X LIER., PRAH

© MR IT F EHFFNHFEIH

S5 R4 A G TE R LA Heer-2 Sy 10 A5 (14 50 1) 25 098 97
AR, BN I PR T 52 22 A FL IR R . TNBC
BrFAR . BUTHN, IF REEERTFBRZ—.
Z A KA R BF 58 T2 97 985 B B4 72 & A2 28 A
(3K ) BRI ILIT 7 RAE N TNBCALYT (1 27 ik Jy
22107181 A F 5% I3 FH CCK-8 K6 AMDA-MB-23 14
I 58 A2 T 1) B R VT, 4 2R B R B R AL
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e BE DR =, MDA-MB-23 140 Jifg i 48 8 410 1] 2% 5% 7 NI UST AN . B 85 9 T 41 i 245 4i fi SK-0V/

B, SR, SRR A2 AR 1A Sh Ai i
AEAI I MDA -MB-23 1 20 i Y 18 5 11T 5 #2409 1
Hlo MEAZEVREE ]3.11 png/mL, 5 240 i 4 5 4
WL FN25% (1C,,) , FEFATHLIARFF
SCHR! R RS A T AT Y B E S, SRS E
P25 — Bt 6] ) ) 30 25 W U PE T e, AR 2
PO A R R T SR A I R P Y
BT

Ji g W 2 e — N E AR R, RRA 2
UL A I R A T 2 AR pg AL, (H SR fE
52 4% U TR R . TR 4RIE B AR 2 T 24 B A AF 5
S I N IR N S R S e D O
BB R e PRy A B B, R R R R AR
i I A M A 1R TR A O B S T AR AR
W e CR ) 50 09 A0 A% L B0CE BT R H B
il B AR W) R gy 1 ORTRE B, LA E R 40 A9 R
R AR B WK Y2 % 2 AR 7 R
[, AWER 708 K AW (marcroautophagy ) | /I
AWE (microautophagy ) . 2 FfEEA T 00 A 1
(chaperone—mediated autophagy, CMA ) 3%,
AWl B A BEAH G HEE A (autophagy associated
gene, Atg) /v, ZF LT HERG SRR
'3, TEAKBmTOR ( mammalian target of
rapamycin, mTOR) MAEK T mTORIE RS, 1N
Class III PI3K ., P53, RAS-MAPKZ™, Atgh 4]
SETEME R TP R B, 24 Ik B % 304 il
HEZS 5 AL R4 A OCIE R . LC34r
LC3T (H(LC3A) FMLC3IL (8(LC3B) 2B,
Atg7TTEALgd i 5 5 FIGALIE BLC3A, JF7EALg3 Y
PRI 5 BRI BE L BERE S G, JEALC3B. LC3BR
ARERE, EALT A BRRE -, Al e gk A
(A, BRI L C 3 SR A W 9 B AR i

AR R BEE KB A W25 £ Fh A B B
FE, MALRKET . k. vige. REHET . WE
BRidoA 9, DA R i & AR 5 R R AR EH
i 00 20 M 5 B W AR 32 S 0 4R A Y B e IR
A, HEREELT, myLm. A, 99 %5R
2R OAT DL A R, G R R A
RE J1 o A Wi 5 s i kR KT 2w DDA oG, Ak
I T RN 3 TG T X AT A S R A0 K A E
M2, SCRRUUMRGE BN, TERTEEAS 4940 il |
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DDP. FLAREMCF-740 M5 h, W R ML
Tt 8 5 5 e 9o 40 M 2B W o A S I v I B
PN K Western blotA M H49ESE, K2 EAEH T
MDA-MB-23140H )5, SXTRBAIAMHEL, H M CHE
FILC3 B/AM sl 2, S atdim, UESE A2 m]
B EMDA-MB-231% L AW .

Rt — LR R EE FMDA-MB-23 14
Mo EHLC3 (LC3B/LC3A) WEM T, LR EEXS
MDA-MB-23 140 Ma /] T2 A9 52, AR S35 — 25 4G il
TASEE BT MDA -MB-23 140 g i Y 7 A0 5 7
caspase-3 S Bax £ [ 7K F- 3 35 1 g 4t i 0 T2 %
H5REALCIHEARB B L, L5
5 LC3BHE 4 M 28 /) AH OC 8 T & F Bax fllcaspase-3
REARG, O A A ARG DN 0 O T S R R R TR
K, $E/RLC3MAFAEREAIR T A2 IEXFMDA-MB-231
20 A SRR . SO RGE, A WA G R I LC3
E-FHUE S SRR, AR P LC3 P
B T AR LC3 AR AtgS 524 1] [ WAL
R B ACIE BLC3B, T H ER A T 52 4L R
FiorF, PRUE B WA B — PP R I E . 5K
P BEAE RS, S AWM G FILC3RIA
AT RE S A G

55 AW SR SCRRAGE BE R, EE N R ER
FEAE M ALIT 259, — 5 1 XEMDA-MB-23 141 Jitd 45 410
WIVER, [FAF X REE S MDA-MB-23 141 il 5| # [
FHOCHE HLC3R B, JRAE MR [ AT BEAR 242
X MDA -MB-23 140 il /9 i 4 72800 o 4 7s LC3 7]
s 38 2o 9 Y TR 4 LY W T S R 58 RS R T T 24
PR, FTREME N R SEFFSE TNBCE R BETH 25, 25524
Yy U B B

5% CHk
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