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[ Abstract | Background and purpose: As the development of the completion of the human genome project
(HGP), the research focus is turning to the gene function research. At present, the domestic experimental research on the
apoptosis of K562 cells induced by antisense olignonucleotides is rare. This study was aimed to investigate the effect of
human chronic myelogenou leukemia (CML) bcr-abl fusion gene antisense oligonucletides on autophagy and apoptosis
of CMLKS562 cells in vitro. Methods: By liposome as the carrier, K562 cells were transfected with the ber-abl gene

antisense olignonucleotides. Hoechst staining method was used to observe the apoptosis inducing effect of different
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concentrations of oligonucleotides, the expressions of LC3- I, autophagy-related protein, were determined by the
Western blot method, the cell cycles were determined by flow cytometry (FCM), and JEM-4000EX electron microscope
technology was used to detect the apoptosis morphological changes. The apoptosis was detected by DNA agarose gel
electrophoresis. Results: Hoechst staining results showed that the bcr-abl gene antisense oligonucletides significantly
promoted the apoptosis of K562 cells in a certain concentration dependent manner. Western blot showed that the
expression level of LC3- 1l was obviously higher in ber-abl gene antisense oligonucletides transfected group than the
control group, showing a promoting effect on cell autophagy. FCM test results showed that bcr-abl gene antisense
oligonucleotides transfected K562 cells showed obvious cell cycle arrest, visible obvious apoptosis morphology
under the electron microscope, and DNA Ladder showed obvious apoptosis fragments. Conclusion: The bcr-abl gene
antisense olignonucleotides can significantly induce the cell apoptosis of K562. This study provides a new method for
CML therapy.

[ Key words | Chronic myelogenou leukemia; Ber-abl gene; Antisense oligonucleotides; K562 cells; Apoptosis

induction

12 PERL AN BE H 1ML (chronic myelogenou
leukemia, CML)JZ4SFEN:ber-ablih & KK 4+
sl AT o, H g% i ber-abl il &
W RS T 2 A A AR S i T B 1 S
WS, RASHCMLKELE ', lFeML
FiAE 15> F it AL A AR AR, 2 BRAR Y 23 50 )
HITEAL . BTG R EA R 2097 CMLINZ5 %)
KIrvE Qi 2 R G ) 0 AT 75 5 90% LA
B MW 5 2, By (B 25 th B
2y, o AR R TR A ) (s T Je
JEE RS JE 75 AR BEI A B o P e P, H
XA S il 5 AR A TE A%, 36 I T AR AR AR R AR
& HEME—MRIGmCML £ BT, (HRkZ
BOBHIFAE N, R B G = A it
P BRI, SRR MLy i O B
S AR T AR

Bz SAZTRBA 2 AT A K SR e i) — IR 4
Ao SR RS — B 5 U I 5 By 41
HAMY KRG AN T A AP S, 1l
DSTROR e I WORSE i ) RN SRR iy

(ZRAZr T, IR R SR AR K b 3]0 4
SR RE, BA GO AR
BB . PeREtEE ME R R AR, 4R
ZHRIDNA H 2 55 5L 77 41 AN BB A 1, 2R
PG B DAL IRAN R 4 fEDNASE |, B
PRIZHE LS 7454, TEDNAXUEE bt s
HRNARIFR N IE SCHE , HOG B 102 2 SCHE, A
DT — B 5 IE R E AN, — M 7~4010 %

SN e A P E I A LR S E S R
AR SUFFN AR S AL, AT P ds e 5t
P ik 0 o ARSI A X — B, 7 g
A . ATAmRNA . mRNAFIE (K L,
i 1o A E DR ) RE R BRI A0 g . o1k
MRS, BUS TR SRR . Hik, &L
R BR H AR R SR 1T 6 23 1 — A8 IR YT CMLEY)
BT

1 ORI %

1.1 RS EE

K562 2 il 7 14 [ [ B 2 B} 27 B 40 i
., DMEM#;FREW A L EGibeco A Fl, i
A4 1L 75 1 F 25 E Invitrogen /A 1), RPMI-1640
K9 360 H £ B Hyclone/A /], DNA-Ladder
R MBI B A T AY TR (LE)
B A BR AR, PCRAUIH H EEBioRadZA
A, JEM-4000EX:5 5 H 7 i flU B8 A 48 41k
SPOCOGEETHIE A H A S A w], A A A
WA w )R A R AR, bt A
LC3-TT $ifk g B £ E GeneTex 2y Al , BRAR
ALY AR IC Y E PR Bl A JEE Pierce A
A, PHEFIEFIAN B £ EGibeco A Fl . ber-
ablJz LERH RS 5~AAGCGAGUUCAA
AAGCCCUUCAGCGGCCAGUA=-3" [ R H4E%F
ber-ablEh A LR mRNA B OG5 00 s LA
iR, efEber-ablfhify I mRNARLA X 8HT 194
TR TR AER, AR TAEY TR )



(P BEAER L) 2015F55255530

169

BB RRAFISR ] . 5 ~AATTAAAAAATTCGT
CTCAAGTTTTCGGGTCTCTTGAATTCCCGAAAA
CTTGAGACGGGC-3[ & LIRS, Mt
TAEY TR RO AERAR AR, Lk
R 2 mAE
12 Fik
12,1 miaiEi

K562 40 ik FH & 10% 19 BG4 1078
100 U/mL75 55 2 F1100 U/mLAE 55 Z 1 RPMI-1640
Rigeke, BT37 °C. COIMBBEH5% . Ml
MRS NG, 1~2 Al LR, RERE2~3 d
FE1 s MEARIR, W XTEOIAE K A 4
1.2.2 88T A8 Ak 45 K562 e

Sy K e E 10, 15, 20, 2540
30 pmol/mLIA X HITE X A% R 55~30 pL
JIg A Yk F IR A T2 mLIYJC LS B RPMI-
16405535, A2 x 10410, 5550
W, FA R IMA NG A T, RELRE 2
10%, 4kBL1EF724~48 WG BHAT A EFEFRA I
1.2.3 K JAHoechst33342% &, ik MIKK562 48 I
BATHE

B BRI, DAL x 10°4- 41/
fL, HFLARR3 mL, R TofLM, 20l H
10, 15, 20, 25F130 pmol/mL{¥bcr-ablfz X
HAZATRRR IR, JFA XTI, 48 WA
Hoechst33342, ffiHZKE K10 mg/mL, HiF
FNALIE T30 minJ5 WEE I, K, PBS
Ve e hd oo S &5, 14 45 40 Ik M 2 x
10°4~/L, ¥ 40 MR T2k Bk A, i as
R, M TR RSN B T e, IR
MR R AR ey — WE
SEAXTE S, AT AR AR N . s .
4 . RTINS, AR
P00 40, THRIET- 400 4 b .
1.2.4 RIAZE [P ik (Western blot) 42| A
AR R B G 0 Rk

B B K4 i, 55824 hig,
448 x g O UCEANIL, 0 A g0 24 A, vk
KB h, BOERERER, Sk
I 2 2% 2 240 5 S B 1, 0 Bt s R M P K

AEHS, JREE BSR4 2, LIBSA S A
2~3h, RIEHIIAL : 200f B fait ALC3-1T,
4 CIEIIR, LlpHN7.6HPBSZE Mk v 4~6
W, BEKS min, SRJGMIAT @ 200% BEHR PR
T 37 CHE2 h, DABR IR & W,
RIS, PUB-actinshINZ, R FHBEN ALIE &
BRI 45 S5 BT G R

1.2.5 FRAAKX WK (flow cytometry, FCM)#:
M 28 i B HA

OB K4, LA x 10°4/mL
AT oflt, SEIRAN AWE H20. 2570
30 pmol/mLIEZTIRE G, XA A
LRF0.9% INaCIF I, 24 hig £ k3%,
WesEAn L, H75%/9% ZEE(FHPBSEL )4 °C
B E i, PBSUEERA~SIKG, 112 x gBD
10 min, M1 A400 pL Annexin—-FITC(5 pg/mL),
T4 CHEGYLAA30 min, KI5 NS00 pLAPI
(4 pg/mL) TAEM, TR5), ZIEBCE10 min, RKH
FCM3HTDNA K 240 At i) 3 i 28 Ak
1.2.6 @I DNAZIRAGHE I B i M K562 48 i,
A

W25 W AL FE24 b AR 4% Tk E 4H 41 Y
SN2 i 24479 (10 mmol/L Tris—HCI, 10 mmo/L
EDTA, 10 mmol/LL NaCl, 0.5% SDS, 0.5 mg/mL
R FBEK) THA LA, Rk de s, 2.5
R TCK CBEDTTEDNA, TESE vh i %
DNA, 171.5%3NEHEEERE K o
1.2.7 4 AJEM—4000EX & 4t ¥ F B ALK
K562%8 L &

Phber-abl SUERATTRI AR (10, 20
F130 umol/mL)YE ] TK56241 148 hJ, 43
RGBT, 7EJEM—4000EX 375 5t it 7 i i
T RS20 AR AN R #A B T/ MAR
1.3 Sit=abig

A B ¥R FHSPSS 15.040 H 4k 14F R 17
AT, GEit AR WR R R O 22 08T, SCI
B 22 07 55 M IOE S PEARS IR 25 R B R,
SRR O 2255 HAF B IESER T, A 2K
PRI 20583, P<0.05 0 22 34 811



170 ¥, &=

NIEMRILBIN S (NS ber-abIRE R R X B EBEXIKS 62BN E T B SIEBHR

2 g R

2.1 K5624HRA T HIFSFTHIER

AR BE B ber-abl i U AT TRAE K562
40 L 5 A 55 A0 9 e R T SR B A 2E ek
g, XTI AL S RN A2, AR R
. 55, MZe30 umol/mLiber-ablf L%
TR T 10148 b5 4 S E I kb, 4RIV
BA—, R4/, Mk asos, kb
I SCERZ TR BE ORI, B Y (0,02 5
JERESR (L. 2),
22 BEHEXEANERILER

LC3- 11 25 1 2 H AT & B A ME— 2 57 7% F
PRF A WA AR & AT, ol Z L
BRI A W2 WrAe bR o Ak A A R,

LC3- I & XM T MR, EmLe3-1, H
T A H WEVE A ECE RE B . Western blotAl
ZER RN, YEH48 Wi, ber-ablfi L EAZ RS
e S 2 UK 56241 M L.C3— T 2R 1 34 H I AS ) i
ek, MBLTLC3- T EAMMERL, JF A
B EE R S, R AT B T 0 AR
(E13)s
2.3 K5624HkaEHAEh 14 25 R
FCMAZMZE IR B, AR B ber-abl )z
NERH R TKS6240 )5, KS6240 il J& 11
A RAE T IR, B 25k BE R N,
Go/G U140 M LAz i ks in - S 2 AL I Sk a2
G/MIH4RMEYE 2, I HA 254 Gy/G IS4
MR RREHAH L, 227 A geit2e 5 L(P<0.05,
F1)o HRber-abl A% AT PR £ BH A K562
YIG/G 30T, DTl 40 %) A R 185

Hoechst33342 staining, x400)

B 1 AEREbcr-ablR L BEZEBRE & P3TK56240 i 4 < Y 22 01E

Fig. 1 The effect of different concentrations of bcr-abl antisense oligonucleotides on K562 cells

A: The control group; B: The 10 pmol/mL antisense oligonucleotides group; C: The 20 pmol/mL antisense oligonucleotides group; D: The

30 umol/mL antisense oligonucleotides group.
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Fig. 2 The effect of different concentrations of bcr-abl antisense
oligonucleotides on the apoptosis of K562 cells

*: P<0.05.
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Tab.1 The influence of different concentrations of ber-abl antisense oligonucleotides on the cell cycle of K562 cells by FCM
(%)

Cell cycle distribution

Concentration/(umol-mL™")

G,/G, phase S phase G,/M phase
0 40.7+1.3 432429 16.1+2.1
10 43.2+1.6" 40.9+3.9" 15.942.4
15 50.6+1.17 33.0+0.6" 16.4+0.9
20 52.7+1.5" 28.4+0.4" 18.9+1.3
25 53.3+0.9 29.5+1.7° 17.242.6
30 55.7+0.3" 26.7+0.5" 17.6%1.9

*: P<0.05, compared with 0 pumol-mL™".
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Fig.3 The analysis of LC3- || protein expression by Western
blot method

1: The control group; 2: The 10 umol/mL antisense oligonucleotides
group; 3: The 15 pmol/mL antisense oligonucleotides group; 4: The
20 pmol/mL antisense oligonucleotides group; 5: The 25 pmol/mL

antisense oligonucleotides group; 6: The 30 pmol/mL antisense oligo-
nucleotides group. *: P<0.05.
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Fig. 4 The DNA agarose gel electrophoresis of K562 cells

1: Marker; 2: The K562 control group (10 pL); 3: The 10 umol/mL
antisense oligonucleotides group (10 pL); 4: The 30 pmol/mL
antisense oligonucleotides group (20 pL); 5: The K562 control group
(20 uL); 6: The K562 control group (30 pL).
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Fig.5 The JEM-4000EX electron microscopy of K562 cells

A: The solvent control group; B: The 10 pmol/mL antisense oligonucleotides group; C: The 20 pmol/mL antisense oligonucleotides group; D:

The 30 umol/mL antisense oligonucleotides group.
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