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H 4 miRNA-155 W& 5 T 58 M . e YIS 4 /3T 12 AN A BT 5 &I
RIBEZREE 1) miIRNA-155 (FRIE7K 2 T 58 B 2 E# .
25 : miRNA-98 Al il N E2F1. ABCG2 251558 A IIFRIAH I AML %t
TF 25U e . IF BLIME miRNA-155 T A AML it 25 0bRE8, HTiE
W B TS -
RE@iE: AML: [i¥%5; miRNA:; E2F1



Abstract

ABSTRACT

Objective: To analyze the effects of miRNA-98 on drug resistance in chemotherapy
of acute myeloid leukemia(AML).To explore the possibility and mechanism of
increasing the sensitivity of chemotherapeutic drugs by using miRNA-98 as a target
and its overexpression. To evaluate whether the abnormal expression of
serum mMiRNA-155 can beused as the prognostic marker in AML.
Methods: In vitro,the expression of miRNA-98, E2F1 mRNA in K562 and its
Resistant strain K562/A02 were measured by qRT-PCR.After 48h of transfection in
K562/A02 cells with miRNA-98 mimic,the expression of miRNA-98 mRNA
were detected by qRT-PCR. The mRNA and protein expression of E2F1 were detected
by qRT-PCR and Western Blot,respectively. Using CCK8 method to measure the 1Csg
and inhibition of proliferation in K562/A02. The expression of MMP9. ABCG2. p21
and Bax were detected by Western Blot.In vivo, qPCR was used to examine the
expression of miRNA-155 in serum obtained from newly diagnosed AML patients.
refractory and relapse patients. complete remission patients and healthy patients.
Patients in newly diagnosed group were followed up for 12 months, and the
expression level of miRNA-155 in the patients with non remission and complete
remission were analyzed.

Results: In vitro,compared with the non resistant strains,the level of miRNA-98
expression was decreased in K562/A02, but the level of E2F1 and ABCG2 were
upregulated. After 48h of k562/A02 cells transfected with miR-98 mimic,we found
that the IC50 and proliferation of cells were reduced.Using bioinformatics we found
that E2F1 is a target gene of miR-98. Moreover, qPCR and Western Blot confirmed
that E2F1 may be a direct target of miRNA-98. and the expression of MMP9 and
ABCG2 were reduced,however,the expression of p21 and Bax were upregulated. In
vivo,compared with the healthy group,the expression of miRNA-155 was
significantly increased in serum of newly diagnosed AML patients. Compared with
the patients achieved complete remission,the expression level of miRNA-155 was

much higher in the serum of efractory and relapse patients. After the newly diagnosed



Abstract

AML patients were followed up for 12 months, we found that the expression level of
miRNA-155 was much higher in the serum of patients unachieved complete remission
than patients achieved complete remission.

Conclusion: miRNA-98 may increase the drug sensitivity of AML by down
regulating the expression of E2F1, ABCG2 and other related proteins. And
miRNA-155 in serum may can be used as a marker of drug resistance in AML to
evaluate the prognosis of patients.

Key words: AML;drug resistance;miRNA;E2F1
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ZPEBETE A 1% (acute myeloid leukemia, AML)J&— R WL A3k 1L T2 i 3%
VETEREPES, AT R, BRI A 2 A AN AN (R R B 1 oA A
B G e I A L B S VR T A2 B DA R T R 3 1t sz B . AML
(FE AR R AL 3—4/10 5, B2l S B R K 60%—70%, Jf &i%
TS, REEAKIERE. AML B ERIT T RO KA T R
S (10 S50 O 2, SRR 7 S SRR BT A A7 1 DR 3R BT « A B B8 2 R 7y T Tt A
WS ARREIRIUAE . H AT USRS TS I A E I BE TR YT AML 7RO
ANHME, <60 & HBETIELEEMHR(CR) N 70% ~ 80%, {HRKZHEH K
BIR, 5 FREAF(OS) 258 40%; Filh>60 & HARRRIRGL R AF I E#H CR &
N 40% ~50%, {EKIIEFR<10%ZY, JraEk, MET . il T4 M F
MMIRTT . ARV IR YT SRR R TT S SRR AR R, AML BE#E
TEAEEIRR KT R AAF RIS AT, (B0 K5 i I 26 Fng
fRIESE K. Pk, SLF0 T S rEREYE O R 2L R, SR iR
oo AR R M S P P PO 247, ) a7 R i S M R T I R (0 TG R AT

[ 1975 22 241} 24 (multidrug resistance, MDR) )77 42 & S 800 T 52 W 1) 5% i A
T, WA MRS E R MR E RN, 005 2 251 252 5 A i
240 M %o — A7 250 P A 24 F s RIS o AN [ 27 R RS RV AL ER ) 22 A,
YR AR N IS . MDR P=AENLHI o3 2%, ELAE 2 s A A AR g
WA (R AL PN 2 IR FE O A 00 B I REL S . Al MR T4 . DNA {2 5
B (g M P R AL N IR R 22 (S S B B 0S40 DNA R LRI A
BURER, RIZAN A FE B AML 2 251 25 (R HLE],  F-4R4 2808 i % 2451 24
(K775, AMURTER AML 2 251 25 (0 B2 0%, RIS .tk B
AR L HZ 8.

MicroRNA (miRNA) & 14 SR 1E A% AE W8 R ) — S N IR PR AR G i )
HEE/NSF RNA, KN 19-25nt. miRNA ARG HAGRILE A, 1MHerriktst
JE KB 5EE T ¥ mRNA 13’ UTRs  (untranslated regions) 45 & ffi 2 f&
fRECEEI R, TR AR SR R (A, BB ST miRNA ZhEERF7¢

][I
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RN, BEEFATKIL miRNA |22 SHRFAEE. . 2. RZERE.
MR B UL B ARAR S — R A A A i A 0,

PSR A I miRNA 7E NI T st B 8 4 i Jed i 24 14 7 T 499 95
#HEBEAOD 1, Zhao ZE N H R ANMLA R I miR-221 i@ i 15 PI3K/AKT
155 30 175 S A0 B ISAA B 251 Y. Shen 2576 A\ iR 40 PC-9 A JLTR 25k h
RIUTER miR-21 J8 I {8 PTEN ()38 &N & AKt Il ERK 15 51 6 205 7] LA
PR T 2 40 et 5 Sl R U . A SR I miR-181a JE I B 45 A A
R 258 (BCRP) mRNA f#) 3’ UTR ¥iifi%5 BCRP (%%, #&/% miR-181a
fE BCRP A5 1A KA R i 24 240t o] AR S — A B 5 R0 o
Z MR FTHARIESE T microRNA A 458 b 5 B Ik DR 1T 52 v o6 448 e X 25470 11 Uk
M, IXEEFRR I miRNA 5246 E % VKR,

miRNA [ 575 KI5 2 P i e i 25 25 DIAE 5%, T yan 56 % SL4H i
A 0375 /0 E0R0 5 S Sk 18 A2 AR EE, miR-181a 76 T 20 1 L9 /ibk B 38 7K
W, AR R IUTE HEK-293T J Jurkat i/l miR-181a [ 3Rk AT &2 3 3 50 41
FIsEgE, FEAk AKT RO I0 40 i sl B 25 2% 1 25 1. Marques 55 & 3L R %
[¥) miRNA-34a 1] LUESRTRECIE S B 41 Mtk 298 (DLBCL) X Fi 8 2 1 iUk e,
A 58 TE 2 R M BRI 70 R I 1A 1) miRNA-202 7] U582 R P
R0 240 T B0 5 oK T BB T O 0 R 2 1) L AR TR AN miRNA 7K
7 TVRE S ML 988 (g 24 L, AT 78 miRNA 55 MLy 988 4y i 245 1) 3
Bk A H AT R

HACZKINZA miRNA 25 7 SR R O U6 2 A 208, W
Feng DD %:4-1& miR-27a F1 miR-331-5p 7EF % K i 2540l K562/DOX H KA K
HRAC S Hoe AR g otk K562, HIHFEZLR /K5 P P& H(P-glycoprotein, P-gP)
MK, HK AR EE miR-331-5p Al miR-27a RIEBHL Y 5 E FIL, 58
MBI A 4 miR-331-5p Al miR-27a BLFUA AT 14 i1 K562/DOX 4t il (1) 24 4 ek
P, RH] miR-331-5p Ml miR-27a (RFIAFE H UMLK 2 25T 2 5 5 R AR v A7 B 22
B, L S KS62 MM 2tk K562/A02 w7t & Hl, miR-181a 7F
K562/A02 Xf fi] 25 2% HITH 24 R B ZAE ], Bt — DR SEAE miR-181a i3RI,
AT L@ I $E [ A BCL-2 [RIRIA, I I3 4% 440 M ke o 25 2% (i 2451, Bai 2575
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K562 J i Zitk K562/DNR W57 &I miR-21 7£ k562/DNR HiRiA =, ]
miR-21 [JRIEAT A INRAE K (DNR) MIEMEEA, ZEWF R bS] kB
miR-21 /& i 4 PTEN Rk &, i k562 Xt 259 fgustt . gty
W, miRNA BT 2 20 25 AH DG BE R 14215 5 0 I A 4 i J 3 55 22 o
ARTE SERE R U 24 Hh R 35 AR

WF7E R miRNA FEARTR(U LI 12 SR LA 2 I a3, W2
PR KPR VE G HE miRNA AT VR A i 24 R0 R K AE D 2R 20 B
MTEXTIEER miRNA FIAHICHE 50 B R BLVF 2 578 RIA I I35 miRNA 5 Sk §E
F AR IR 2580 &R % V1A G, PIVE A2 ERE & A LR TS 4865 . W0 Liu 5538
ik qRR-PCR £l 176 D412 AML 83 F1 70 A FEFR IR & 10175 1) miRNA-328
RIEIKF, RIUAEX TR RZH, 75 AML &5 miRNA-328 [J5RIA K
BEWAR, MR TVEITRT, B miRNA-328 IRIATERIT G B, It
HME R IARFRIA miR-328 & Hmkik miR-328 M B BA B 22 S A A7 AN
BT E R AAFRPY, Tang ZE@ A AML &5 E B A M55 R, 5T
FRAAHEL, miR-210 PERA/KFRE L, MEHTEEEMIE, miRNA-210 R
BRI, TMiE#E miR-210 FHUNHE Z M E R AR AEFRP), X
SR BRI IS miRNA B AT LAMEy AML TG R &

miRNA-155 @01 T Y (44 21q21.3, K2 5 R4 40 M ¥ 2 i 2 22 (10 A PO AR,
NN IR . PR T AR 2 TR 220280 7V 22 SR g rp 2 AT G I 3 miR-155
ik, Hoh IR E, S, IR E Bum . 16K 2 MR R
F1, miR-155 [ L RS B E AR ZE WIGIR UG . bR T IEVE 2 S iR b
miR-1355 fFfE 5, TEVEZ MR o miR-155 0.5 B H MU % UM%, e
1@ B kAN S R R T R, M T R AR R, RIABI MR
JCIMIE H ) miR-155 FIEM S5, 2R miR-155 Al VER— A HUE AR AR
Zhong SELEXT IR K B 4H Atk L8 BRI 58 R B, AERIH2 38 miR-155 (3%
SRR, ARRIE miR-155 FEFH A T I8 MR B S A AR AL
K ¥ g A= A7 B TE) Y B AT B U 3R WA AE ) L3 S PR T 95 S8 1 i A% 0
1 miR-155 FikwE, TRiE miR-155 FE)LEAEZH B, Marcucei G
LR ILE IEH AN AML B35 B REA MR P AZ A miRNA-155 it %
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BHIR AML SB35 B Z MRS AR, B ERSET AML 1 miR-155
(IR 7C HRAE B i R PRI, AR TR AR ML P ¥ miRNA 7] L
FasE MERIEH, HEAARRAEFRIE SRR . Skl AML &35 (i
miR-155 7ERIE Kl GEXT Tl AML 835 il f5 5 5 B E 1R o

AR % (%% % T T miRNA M AML W7 Zix &, HxT
miRNA 7E AML i} 23882 i A E IR D5 AS o0 IR, AR Tt — 2207, [
i, G 7 AML i 24 Hh 2SS B FH 1K) miRNA JF 1) B F BAR(E R B, 8 78 AML
MiFH miRNA 575 R85 ImR ST EURIE . TURRIKR, ATLUNAER/E K
AML (1) B A TV AR DS (8 1 AR W bmic s, e TR i ia/ 2k AML 297
TP BAT B I PR S

ARG — 85, o8 T miR-98 7F [ 1w 41 i bk K562 Fli 24 ()
K562/A02 H13 ik miR-98 /K-FHZ R, R | miR-98 25 H ML 40 i 25 /L]
MIPER . 28 80078 7 8 Ik ¥E 1 155 miR-98 [IZIA/K T, SN 24 ¥ (4 (M5
20 B Ak T BB 1 A R Lo PR o 5 =3 AR A SCRR RN DA it e i,
5 2456 % miRNA-155 1ERILIERRED), 48T AML B#EVIZH. HIEEK
52 RR AL miRNA (IFRIE K, HXT 2 418 & BEATRE UG, B 7% miRNA-155
PR L TS bR ST PRI o D94 I S BB I 1 L5 (VR o7 S Ao R %
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B—Eka

miR-98 iz R FEESEEE R A MHEMHZ5HH P r{ER

TAESR, BEEMST . EMTARBE. MRHTT. AW REEiayT I R
FYEST S 2 FIRTT AR B, AML B35 158 SR K IG5 R AT 2R 58T
ARTEGE . BRI KER 4 3 i T O 25 S 8y R, ST Rm I E R,
5 L5520 B B A T i 24 75 SR S iy Ak 2 . BRIk, VRN T R S B
P 2L AT R, A R A% e IR S e B A 1 TS (R 28, % T3 A
S e T BE P L R I TG B R A AR AT A T S R S ok 2 R SR R F AT
FRIL, miRNA-98 7 FKIA S 25 TE AR IS, miRNA-98 ik 5 & Al Ae 2 i
TN 2R 52— Nt miRNA-98 S% 5 [ MR 41 IR 25 (1 5% &%,
FATHEAT LU B

HRl5 5%

— MR5E&
1 40K

R & MR A bk K562, 221 245 K562/ A02 T [H R B MO0 B 07T o
2 FERHA
1640 £ 775 %[E GIBCO A
Jig 2F 35 (FBS) %[E GIBCO A
WP FER) %E GIBCO A

W 55871 &2 (RevertAid First Strand
c¢DNA Synthesis Kit) Z%[E Thermo A 7]
qRT-PCR X ] & (Bioneer qPCR Master

Mix kit) #[E Bioneer /A ]
S1HE % AR T A TRRABRA A
miRNA $2 I & Hh [ RARAE AL BT B 7]
PBS IR M %[ GENMED /A ]
RIPA 2 B REVTEARA WA F]

H Bl 1 77 B RAEMBARATIR 24 7]
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CCK8 7 &
AP R R %)

DMSO

F O iE G-250

B 25 2=

& RNA FEULEH I Trizol
miR-98 Mimic

MiR-98 Mimic ¥4+ & (riboFECT™ CP

Transfection Kit)

Il Jig Woky

SxEEH EFEETIR
30% PR A B %

Tween-20

TEMED

DEPC 7K

PVDF fi#

Protein Ladder

HE5EA 2 R G & (ECL)
EAS Vo7 il

%t N GAPDH B3 Hifk
RPN E2F1 AT REGUA
FPi N ABCG2 B[ fifk
HRP #ridEPif 1gG

3 SIME TS

H A [F] 42 2 7]

F [ Sigma AT

%[ Sigma A

S Sigma A

F[E Sigma A

% [H Invitrogen 2 )

FoN g AE R A R A

N TS AR A PR A
H [ ) 2

JE 5t Solarbio A 7]

JE5t Solarbio /A ]

Jb5t Solarbio A ]

il TAEY TEAR AT
BT TIEARA
[ Millipore A )

Z[H Fermentas 2\ 7]

AL B RSk A=A BR A ]

B RAEMBARAFIR AT
S Cell Signaling Technology
Ji[E Abcam

S Cell Signaling Technology
o [ SRR AR DB A e 3 R A )



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



