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Gy SRR SRR I L5 . AR SEG . Transwell SCEAGI HCT116 A0S HCT116 BRENMLAIE AT RE ) |
HIREFRE ) IR 22 RS AR J1 . FH O 2 TR AG I W R A0 rh A WEAR R LC3B M POE R L, HFH
RT-PCR il Western blot 43 Jl & il 15 Fi 2 it v LC3B & A WA EFE N ATGS . ATG7 1 mRNA 575 1335,
L5 HCT116 BRYNM ve B BAE 11 . B ke 11 L AR 28 SRR 6E 1 394 HCT116 40 i il o as (3
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Abstract Objective: To investigate the biological characteristics of human colorectal cancer stem-like cells and their
relationship with autophagy.
Methods: HCT116 sphere cells (colorectal cancer stem-like cells) were dissociated from the human colorectal
cancer HCT116 cells by culture with serum-free medium. The proliferative and self-renewal abilities as well as the
invasion and migration abilities of HCT116 cells and HCT116 sphere cells were detected by colony formation
assay, sphere-forming assay, and Transwell assay respectively. In addition, the fluorescence expressions of the
autophagy marker LC3B in the two types of cells were detected by immunofluorescence assay, and the mRNA
and protein expressions of LC3B and autophagy-associated genes ATGS and ATG7 in the two types of cells were
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determined by RT-PCR and Western blot respectively.

Results: The colony formation and sphere formation abilities as well as invasion and migration abilities of

HCT116 sphere cells were significantly stronger than those in HCT116 cells (all P<0.05). The fluorescence
intensity of LC3B in HCT116 sphere cells was significantly enhanced compared with HCT116 cells (P<0.05).
The mRNA and protein expressions of LC3B, ATGS and ATG7 in HCT116 sphere cells were significantly higher

than those in HCT116 cells (all P<0.05).

Conclusion: Colorectal cancer stem-like cells have enhanced self-renewal and proliferative abilities as well

as increased invasion and migration abilities in vitro compared to colorectal cancer cells, and these biological

characteristics may be closely related to their autophagic activities.
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FEEARFR . NS M HCT 1620 5
W ¥ 5 B Al i g ot (ATCC) , DMEM/
F-1285 53 . McCoy's SalfigRdk | Jo M ik B 7
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HIRAF, P ALC3B ( microtubule-associated
protein 1 light chain 3 B , 4 MHICHE T 1524
3B ) . ATG5 (autophagy related gene 5, HIWEAH
KHEMHS5) . ATG7 (autophagy related gene 7,
FIBEAHSCHE R 7 ) IS0 —Hi Il TR E CSTA
A, CY3ZLAPOLFEPi e Pl A LT 44
BHE AR, RT-PCRILH & A TakaraZy 7], PCR
1% (F/R) LC3B: GAG AGC AGC ATC CAA
CCA AA/CTG AGA TTG GTG TGG AGA CG;
ATGS5: GAA GCT GTT TCG TCC TGT GG/TCT
GTT GGC TGT GGG ATG AT; ATG7: TTC TGC
AAT GAT GTG GTG GC/CAA GAG AGG TTG GAG
GCT CAMg [ iAW) TREATBRA ], Western blotid
R & ANGE R T R R s RAEYHAR S
ETELE: BIO-RADHL KA X Biorad Trans-
blot SD Semi-Dry Transfer Cell# IE{Y ¥ & Bio-
Radd EH /A A 7= 5, Vilber FusionSolod i 3 %
ARG AR IEVILBER Y Rl 77 i, S E & 2L PCR
U HEROCHEZA ], A 9 G Ot 3 3 A 40l A
OLYMPUSHHE /N 7], DMIL Leica f 5 1 Tk
BB EARAR, CCL-170B-8 ESCOTH I 4H
W T 28 R A R ]
1.2 LWHFE
1.2.1 @A HCTL16 I H; 3% : HCT116
A M S I e AR AR TR SRR, IS 10% 541l
19 McCoy's Sa SE R, HUE T CO, 17 i 7 46 3%
Fr o A0 K IR 240 N BE 709% ~80% 1 A 5 v I
FTIHAAZ 0. HCT116 BRA0 MY 15 % . 7E HCT116
200 T M RR S A I S A SR, O AN M
THR R IR YUK I 24 b, LB L AR EE,
B 2 Lh 3 x 10%/mL 14 40 i %5 B2 B I B 9% HCT116
A0 A AR TS FEER A0 A, B8 H OSSR KR i e i
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HE AL 2 mL, FLEEIE 2 .

1.2.2 WP Bwm e e %R %% 4 B EU
BOW M HCT116 40 g A1 HCT116 Bk 240 i 7 17 9
oo B, WRITA O SRR, AL
500 /> 20 7 L% 25 R 3 o0 4 ol T O I R R R Y
6 FLAR T ( RELL 3 AL ) o JICE A TE R A R R,
T LR IR AT UL 448 B 4R Vi B4 I 3G 97, 4% 23R
WS, 45 msgem, FIriHE.
1.2.8 ok %% O EON B9 HCT116 20 i #
HCT116 BSR4 MHATIHAL . B0, MAEFERKKE T
() TG IV 35 37 L I AT 23 WOk PR B R, B
KREILEA 4 mL LIMTERTFRIREA 1 x 107 140 i %k
H (a3 AME5L) , s THEIREE AR,
IO N UL EE I T EICRE LB T R A 2 K
1.2.4 Transwell 28 J0 12 & Fo i & 5 3 B
Mateigel 8% T 4 °CUKFE it F- M B2 10 mg/mL
PV BE, AT FE G BT Transwell /NE 1) %
PR BT, TEELREAS 3 b BE R UK (R S
BB W AL BR ) o a3 IBOR B HCT116 46 i 0
HCT116 BRA1MAATIHAL . B0, RFT 2 80k B4
Jio B TRV R B R 5 x 10° A /mL FE L, e
Transwell /N2 2= fill A 200 uL AL 10" 1~ 1
HCT116 4 ifg #1 HCT116 ¥k 40 i, Transwell /N3
FZE A 700 pL % 10% B& 4 13 19 McCoy's Sa
Rk (H43AMEA) , B THEIERR Pk R;
F% 48 h( LK 24 h) J5 BUR /NE WG B 2B,
4% Z R WREE 2, Z5ae, HE BT
ML

1.25 AR EZELHELEREAEZE BRXHHH
HCT116 40 Mg f1 HCT116 3R 40 ML 34 1L . B0, W
FT 3550 U] 4 40 M 25 B, /D i A M SR R T
R B A b, B 4% 2 R E
0.2%Triton X-100 ¥4 /il 2 i J5 38 35 P, 0.5%BSA

1 HCT116 #AfE K HCT116 BR4EMAE KR ( x200)
Figure 1 Growth status of HCT116 cells and HCT116 sphere cells (x200)
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WEFHA, ARG LC3B —31 4 Cuk4tiadi, CY3
POCTH RS, e THOLILRERBRRSE T
g,
1.2.6 RT-PCR %% 42HUTEUU A HCTL16 24
J A HCT116 ER 41 M A RNA, B A7 v & N 4l 3 4G
I 3955 45 8 cDNA, L e DNA RN A&
WA LC3B, ATGS. ATG7 %5 5: 55 4 B T 5C it
PG E R PCR AL #EAT PCR ¥4, BRI E
3AEIL, BE 3K, KA 27T HEIA A
mRNA PYAH X R IE
1.2.7 Western blot 2% FRETHINA HCT116
YN HCT116 3K A1 M%) & F1 BT, FIHH BCA % i
A7 D0 5 R v B A R FH SR T I A AT R
FRK, DR TREATE AR, A LC3B,
ATGS5 . ATG7 F5 i N B ow B o 1 FSE Bt e — 90
HATHUAME , SEREBREBCEY . DHNE
M4 FIN 2 GAPDH 4577 K A /Y HLAE A 0 H Y
AR AXF R KK, Hd LC3B B & Rk KF
H LC3TI/LC3T Ay HUfE &R .
1.3 GitEabiE

%FﬁGraphPad prism 7.0 fllImage 1G0T 5 3
TR BT, IR BORER A + bR 2: (K xs)
For, WA BRI, U a=0.05/F F 5
IKHE

2 &5 R

2.1 HCT116 ZAfF0 HCT116 BRAARMMIEFHE R

HCT 11620 M 76 5 ML i 9 35 855 752 Wb 19 2R K
AR R IR 4y SCE AT 0 R A= K (1A )
MAE S ALK FR T 3RS, HCT1163k 4
it ) 26 Bk R BRI BR AT FE A K (IEIIB)

A: HCT116 4fil; B: HCT116 BRAN
A: HCT116 cells; B: HCT116 sphere cells
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2.2 HCT116 ZAEFN HCT116 k40 AL TE B
>R FH T i B 4 8 O B2 56 K W 4 i AE 1

SREEFERE S, ZER BN HCT116EK 40 M IE iy

VIR EVEECH N (154.7+4.63) 4, THCT116

HCT116 4 i

HCT116 ER41JH

B2 HCTi16 45

Y MEIE B P ETEECH S (41.0 £ 1.53) 4,
HCT1163R 41 it i) v B T hi 5B i 2 FHCT11641
Ml (t=22.57, P<0.05) (K&2) .

HCT116 BREAPEHI IR EE A B R

Figure2 Colony formations of HCT116 cells and HCT116 sphere cells

2.3 HCT116 ZAfaF HCT116 BRAMB B R E#H
gE
K FHORGCBR 2 56 K6 I A0 i [ FR R BT RE Ay, 45
R R HCT116ER 40 M slHT 4l I BRE0 H

Em

B3 HCT116 £Af15 HCT116 BRAAMHIL A MAEFKAIER ( x400)
Figure3 Newly formed spheres from HCT116 cells and HCT116 sphere cells (x400)

2.4 HCT116 #HfF1 HCT116 IRMAPMEE., T
BiER
Transwell {228 . B LKL R B R
HCT1 1640 Ms FMIHCT1 165K 240 Al 4= 28 40 i %553 )
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(3.2+0.2) 4, HCT1164HIE % B 00 21 B Bk %1
FN (1.4+£0.24) 4, HCT116Ek4H il B4 H5R Y
HIRTHae Sy (t=4.81, P<0.05) (K3) .

B

A: HCT116 4ifl; B: HCT116 BRAMH
A: HCT116 cells; B: HCT116 sphere cells

(10.66+2.16) 4~, (28.50+0.56) 1, ZH%f
Giitsm X (t=17.05, P<0.05) ; =724 14y
Bk (41.17+2.30) 4. (156.5+4.87) 1,
SHEGIEE X (t=21.39, P<0.05) (E4) .
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L] E b e ) W Bl . -
B A =
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2 ; B e od
= gl lin o o
v ¥ 8 0 ; -
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200+
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~ 4 ~ Sk 4] 1
HCT116 £l HCT116 BR4HJi —
L, o 150
R -
: g
e -
= 100
® F
bis| 50
E ¢ ——
5
0 . .
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4 HCT116 415 HCT116 IKMAREE. TBHRERESR ( x200)
Figure4 Invasion and migration abilities of HCT116 cells and HCT116 sphere cells (x200)

2.5 BEEHXERE LC3B W ALRIZFR
LC3J& [ W AH 56 56 AT G 8 i Wi 3L 3l #5 25 1)

Y, ATLAIRE S AR RELS &, J& A gk B v

S E ARG Y, WO TR s E

A

H MRS, CY3 T h & B R L av ot i
NHIMEALCIBAYRIAMRES . RFRL R BN,
HCT1 163K 40 il /Y £1 (5, 5 S o B2 HCT 1 1621 fifd B
WFE (1=3.52, P<0.05) (E5) .

B 5 ke T LC3 A CYI LA BWHRIEER ( x400) A: HCT116 4iiffd; B: HCT116 ER4NARE

Figure 5 Expressions of CY3 red fluorescence in the two types of cells (x400)

2.6 BEHEXERER mRNA RiXER

ATGS. ATG7THLC3B—HFE & A Wi & A4 A1 ¢
MEZILHE, BNMNZ57T A WKLY IE B LE
GEESRE, UREAWEERENIRED.

C MK A o E & S F A ITH

A: HCT116 cells; B: HCT116 sphere cells
RT-PCREG R IR, HCT116BR M4 v [ W AR %

FLC3B. ATG5. ATG7ZEmRNAMF L H B
HCT11640 41 5 (P<0.05) (K&l6)
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<z: P<0.05
Dﬁ | —
g 9l
0-

LC3B ATG5 ATG7

B 6 HCT116 Bk4HfaFn HCT116 4HAE LC3B. ATG5. ATG7
# mRNA ik 1E5
Figure 6 The mRNA expressions of LC3B, ATGS and ATG7 in
HCT116 cells and HCT116 sphere cells

2.7 BEMEXEERMNERARIEER

Western blotZE B @75, SHCTI164 M4
MH, HCT116BRZ0 A4 H WA L IE R LC3B .
ATGS5 . ATGT% 8 1 Rk K B3
(P<0.05) (K7) .

HCT116 4HjE HCT116 BR4HH

———

T S \ (7

P S\ TS

S S

2.5
P<0.05
< I HCT116 41

W HCT116 Bk

BT
s o 2

=
O

=
o
;

LC3B ATG7 ATGS

& 7 HCT116 Bk 28 a #0 HCT116 48 i 7 LC3B. ATGS5.
ATG7 HEBRIATER
Figure 7 The protein expressions of LC3B, ATGS and ATG?7 in
HCT116 cells and HCT116 sphere cells

© MR ITF EHHBNHFEIH

3 i #

45 B AR o TR L SR UL B S Ak &R g
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H201t22904FE 1R Bonnet Z M1 YK 1 1ML
B I Y T R B I T A B DAk, L AR
L IR L U S 22 S M R 0 U i CSCs
WA W K BLAE S i Ricei-Vitianil 27
200741 K 43 B IR SE T 45 B W CSCs A FE
Je . AT TR T X 45 5 M i CSCs I8 2B R
CSCsHI AR IR AER T, HESHERKRK T
TG I3 55 72 Wb n] LLE TR AR K IR IE B CSCsER AT,
7 3K 300 e 98 4 6 00 Pl S B O BE A K & A Ok B
PRI TV WEGE R B, FE TG INLE B IR I 8 3R
ifr 9 TR A0 A 5 3K 3 b R A0 S D 42 3 CS Cs Y AR
PE, 1 ELAERE BRI WCD133 . CD44%5:CSCs s 57
PER AR IC T, BRILZ AN, ZfEE I
TG ML ¥ K 37 1 5 0 =X 40 B R 8 G0 5 R R O 18 7% 1F
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B RS o AR, B N E AN B 58 &
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A2y YHCPC IR T, DAAE U IR A0 B Y A A . FE
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T, 5200 CSCs XAk YT 25 P iy it A T 35 il
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