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Study the Relationship Between MiR-19 Antisense Oligonucleotides and the Sensitivity of CD133" HT29
Cell Subsets to Doxorubicin
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ABSTRACT: OBJECTIVE To investigate the relationship between the miR-19 and the sensitivity of colorectal cancer stem
cells to doxorubicin. METHODS The expression of miR-19 was detected by RT-qPCR assay in the colorectal cancer stem cells.
Flow cytometry analysis was performed to measure the percentage of CD133" population in the HT29 cell line treated with
miR-19 and doxorubicin. MTT assay was performed to evaluate the effect of miR-19 antisense oligonucleotides on the
doxorubicin-induced cell death in the CD133" HT29 cell subsets. Bioinformatics and Western blot assays were performed to
determine whether the expression of PTEN is regulated by miR-19. Western blot, co-immunoprecipitation and flow cytometry
assays were performed to study the pathway of apoptosis in the CD133" HT29 cell subsets co-treated with miR-19 antisense
oligonucleotides and doxorubicin. RESULTS The expression of miR-19 was significantly higher in the colorectal cancer cell
lines than that in the normal colorectal epithelial cell line. In addition, the expression of miR-19 was up-regulated in the cancer
stem cells compared with the routine colorectal cancer cells. Single treatment of doxorubicin increased the percentage of CD133"
HT29 cell population. However, the combination with miR-19 antisense oligonucleotides significantly inhibited the enrichment
of CD133" cell population induced by the doxorubicin. In addition, the results of MTT assay showed that the anti-tumor effect of
doxorubicin could be significantly enhanced when the miR-19 antisense oligonucleotides were transfected into the CD133" HT29
cell subsets. The results of western blot indicated that the PTEN gene was the target of miR-19. Furthermore, the miR-19
antisense oligonucleotides significantly inhibited the phosphorylation of PI3K, ATK and Bad and increased the interaction with
the Bad and Bcl-2 as well as Bcl-xl. Subsequently, the sensitivity of CD133" HT29 cell subsets to the doxorubicin-induced
apoptosis was significantly enhanced, and the activation of caspase-9 and caspase-3 was promoted. CONCLUSION MiR-19
antisense oligonucleotides increased the sensitivity of CD133" HT29 cell subsets to doxorubicin through PTEN/PI3K/AKT/Bad
pathway.
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Fig. 1 miR-19 was overexpressed in the CD133" colorectal
cancer cells(n=3, x=*s)

A—the expression of miR-19 was significantly up-regulated in the
colorectal cancer cells; compared with the FHC cells, DpP<0.05; B-the
expression of miR-19 was significantly higher in the CD133" colorectal
cancer cells than that in the routine colorectal cancer cells; compared
with the corresponding routine colorectal cancer cells, VP<0.05.
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Fig. 2 miR-19 antisense oligonucleotides increased the
sensitivity of CD133" HT29 cell subsets to doxorubicin(n=3,
xts)

A-the sensitivity to doxorubicin in the CD133" HT29 cell subsets was
significantly lower than that in the routine HT29 cells; compared with the
routine HT29 cancer cells treated with equal concentrations of
VP<0.05. miR-19
oligonucleotides significantly inhibited the expression of miR-19 in the
HT29 cells; compared with the NCO group, YP<0.05. C-miR-19

inhibited the doxorubicin-dependent enrichment of CD133" HT29 cell
population; compared with the NCO group, YP<0.05; compared with the

doxorubicin, B—transfection  with antisense

doxorubicin group, ?P<0.05. D-miR-19 antisense oligonucleotides
significantly enhanced the sensitivity of CD133" HT29 cell subsets to
doxorubicin; compared with the NCO group, "P<0.05; compared with
the doxorubicin group, 2P<0.05.
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Fig. 3 miR-19 antisense oligonucleotides up-regulated the
expression of PTEN in the CD133" HT29 cell subsets(n=3,
xts)

A—-the expression of PTEN was significantly down-regulated in the
colorectal CD133" stem cells; compared with the routine HT29 cancer
cells, 1)P<O‘05; compared with the routine SW480 cancer cells, 2)P<O.05;
compared with the routine SW620 cancer cells, YP<0.05. B-the
expression of PTEN was up-regulated by miR-19 antisense
oligonucleotides in the CD133" HT29 cell subsets; compared with the
NCO group, Dp<0.05; compared with the miR-19 antisense
oligonucleotides group, 2P<0.05.
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Fig. 4 MiR-19 antisense oligonucleotides promoted the
interaction with Bad and Bcl-2/Bcl-x1 through the
PTEN/PI3K/AKT pathway(n=3, xts)

A-miR-19 antisense oligonucleotides inhibited the phosphorylation of
PI3K, AKT, and Bad; compared with the NCO group, VP<0.05;
compared with the doxorubicint miR-19 antisense oligonucleotides
group, 2P<0.05. B-miR-19 antisense oligonucleotides enhanced the
interaction with the Bad and the Bcl-2 as well as the Bcl-xl; compared

with the NCO group, "P<0.05; compared with the doxorubicin+ miR-19
antisense oligonucleotides group, 2P<0.05.
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Fig. 5 MiR-19 antisense oligonucleotides increased the
sensitivity of CD133" HT29 cell subsets to doxorubicin-
induced apoptosis(n=3, x ts)

li;". 100100 100 ,V?\'vx X,
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+PTEN siRNA Wy
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A-miR-19 antisense oligonucleotides promoted the doxorubicin-
dependent activation of caspase-9 and caspase-3; compared with the
NCO group, l)P<0.05; compared with the doxorubicin group, 2)P<0.05;
compared with the doxorubicin + antisense oligonucleotides group,
9P<0.05. B-miR-19 oligonucleotides  promoted  the
doxorubicin-dependent apoptosis in the CD133" HT29 cell subsets;
compared with the NCO group, "P<0.05; compared with the doxorubicin
group, P<0.05; compared with the doxorubicin + antisense
oligonucleotides group, *P<0.05.

4 g

BT 752 B miR-19 76 2 i i v & — AN g 2
R, Li 25UV B miR-19 7 it 4 i et
Fik, H miR-19 e i (2 2k i es 48 i i1 b 5z 18] ot
44k (epithelial-mesenchymal transition)fi¢ 12 JitiJ&g ]
1R B AELE H g b, A HRIE R Y miR-19

antisense
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NS A B RE E RENE-2 1R IA MR 2
gz ARSI AR miR-19 78 s 48 B b (Ve
EASPRDIGE . FEARF T, LRAERER 3
Tl 25 B 98 4 M 22 1) miR-19 /KF B 35 5 T 1B W 45
J b 4i i & FHC, #2785 miR-19 7645 B ke it
MR dEE X 5 SCHRRIE — 8. o E TR
F, 245 B R miR-19 76 CD1337 HT29 40V
B E maRIE, MBLKT miR-19 J5Z 4T 2
F LB R B R R, R miR-19 RO IR
AELL CD133 4l Ay 2 32 i 2 J L B X 45 E e
HONERREVE N

PTEN J& —Fi 01 4 BE (8], A ad o 4 i
PI3K/AKT 15 “5 8 % [H W J 988 1) & 2B o WF 9 3R BH
PTEN 7E £ Ff g v K& 1, PTEN &K (1) 5848
B B 5% 2 IR R 2B I — AN fE R R R,
IR SCHRHIE PTEN f3RIA 5 miRNAs fiH$%,
(A1t miRNAs/PTEN 182 FE A K T8, 7
ZAALIT RSB DAL AR R, 1B
KI PTEN J:[H7ELE H e CDI33 41/ %
miR-19 1, H miR-19/PTEN i ik E T
CD133" HT29 41 H 0 %f %2 2 bb 2L i gk

Bad /& Bel-2 (R T-EAXEM L, & AKT
BB Y. JEBEIRLIY Bad REEIT SPTE T &
1 Bel-2 F Bel-xl 254, i 2 RGN R IER P T2
YEFH. 4R1M, 4 Bad #% PI3K/AKT &2 WML )G
W21k 1) Bad 2 3L 5 Bel-2 8 Bel-x1 B 57—
iAo E R, 5 14-3-3 XREALE N
S AR PTG ENCT . AR T S 0 25 R W
miR-19 [z X% MR e b 45 B g e T 40 f )
PTEN ZRik7K~F, AT 46l i Je8 28 1) PI3SK/AKT
K, M Bad & EIRFFEIEBERR (LG MRS,
M H] Bel-2 A1 Bel-xl MIHLE TG IR & T
CD133" HT29 4 B4} 2 2 b 25 S i T2l
P ()RR

g FRrR, ARSI T miR-19 kLR RE
3 PRAR 45 B CD133 40 i i 2 22 bE B R bt
Mo B HLEIFE A KB, miR-19 & XAZRRIE N
i PTEN 3R iA##] PI3K/AKT/Bad 15 5@, M
T AE3E 22 2 b B % CD133 i A T2 S0 ko
X B RIE A ] £ v 2 3 bERE X 4 B W KT AR
PRHE TR R
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