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MiR-26b #@E & p53 B ERAIEEFMBEEBN ST AMERGE
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 E:BHm it miR-26b fei p53 (Lt MM e &2 PANC-1 4 25 b a9 BT 50, 38 = M B8 an I 30 2 ALl L A 16 R 08 77
RABARYE, ik (DM p53 agid A& fo S A A B A 3'3% 3 4 28 7 ) R (3'UTR) 89 5 K 4R 4 # 4k (2) K A w3 7 248 ok
SFMTD EBRMRALE S HHIEF LG FHT pd3 2 miR-26b 3 PANC-1 A R ¥A G H ;O RALEDE LT  EHESZREH
4 R B (PCR) R 3 % B4R 4 H Ak A= Western ¥P i X 3 4 £ miR-26b 5 p53 a9 ¥e & £ 25 (4) R A MK I AF 4 it R £ p53
miR-26b Rt @A RKE R Hwm., ER (ODMITRBIESR, EE BHIEHFEGFME T, AR pb3 96 A& 250 &
PANC-1 & ¥ 375, @ 3% p53 T8 3t PANC-1 A ¥ A3 75;(2) £ H15 & F M 8 & miR-26b ¥ 2 p53, £ 8t & ¥ PCR, % &
IR L H AR K I Ao Western ¥ iF X, B 4E 52 p53 52 miR-26b #4 ¥2 3k B , miR-26b i@ it ¥2. 2 3’ UTR 94| p53 494 F A= 1% ; (3HMTT
KIIE S E @A K AR AT L id Ak miR-26b 42t PANC-1 @ & & K 3 7. 3 5% PANC-1 g & 3 & M 4k 3 a9 30 25 1
(4) 3 B3 B 3E 52, F) B i3 & 35 p53 #3 miR-26b s PANC-1 # 25 6942 3k 4E 0 . 4518 miR-26b i@ i ¥e & p53 A B/ 3' UTR 47 4
H AR ERBIMBE ML R PANC-1 x5 ®uug ey ik,
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MiR-26b enhances drug resistance of pancreatic cancer cells to gemcitabine by inhibiting p53 gene expression”
WANG Yanli' ,YANG Lei* ,CHANG Yanmin'®
(1. Department of Clinical Laboratory , Nankai Hospital , Tianjin Municipal Hospital of Integrated Traditional
Chinese Medicine and Western Medicine , Tianjin 300100,China;2. Department of Clinical Laboratory ,
Tianjin Municipal First Central Hospital , Tianjin 300192, China)
To reveal the pancreatic cancer cell drug resistance mechanism to provide a basis for clinical treatment by

(1) The over-

Abstract: Objective
studying miR-26b targeting p53 for promoting the drug resistance of pancreatic cancer cell line PANC-1. Methods
expression and knockdown plasmid of p53 and the fluorescent reporter vector containing 3' Untranslated region(3'UTR) were con-
structed respectively. (2) The effect of p53 and miR-26b on the growth and proliferation of PANC-1 was investigated by methyl thi-
azolyl tetrazolium(MTT) in the presence of gemcitabine. (3) The target relationship between miR-26b and p53 was determined by
bioinformatics, real-time polymerase chain reaction(PCR) , fluorescent reporter vector and Western blot experiment. (4) The effect
of p53 on the growth of miR-26b was investigated by salvage experiments. Results (1) The MTT experiment confirmed that, in
the presence of gemcitabine,over-expression of p53 could inhibit the proliferation of pancreatic cancer cell line PANC-1,and knock-
down of p53 could promote the growth and proliferation of PANC-1;(2) the bioinformatics prediction showed that miR-26b targe-
ted p53,real-time PCR, Western blot and fluorescent reporter vector experiment confirmed that p53 is the target gene of miR-26b,
and miR-26b inhibits transcription and translation of p53 by targeting the 3'UTR of p53 gene;(3) the MTT experiment confirmed
that in the presence of gemcitabine.,over-expression of miR-26b could promote the growth and proliferation of PANC-1 cells, and
enhanced its resistance to gemcitabine; (4) the rescue experiment confirmed that the simultaneous over-expression of p53 rescued
the drug resistance promoting effect of miR-26b on PANC-1. Conclusion miR-26b inhibits the expression of p53 by targeting 3’
UTR of the p53 gene and enhances the drug resistance of pancreatic cancer cell line PANC-1 to gemcitabine.
drug resistance; miR-26b
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1.1 kR ARG A AR PANC-1 1 [ E RS2 B 1 i 40
Ji 2B W I 58 T 5 B BT 4 5 Y i 5F) Lipofectamine2000 1 F 3£ &
Invitrogen 2\ 7, & B ) /N Fr B WUEE miR-26b (miR-26b mim-
ics) \miR-26b 1 X L #% 17 B2 (ASO-miR-26b) Ity [ 7 M 7 1
SR AL BT B B b st WA F A AL p53 B ik . GAPDH
CH M -3- W R 0 &0 B8 B AR Al 40l A R 3R AEW A H)
M UIEGI A 5 E Promega 24 A,

100 TU/mL HF % & . 100 pg/mL 55 & 1) RPMIL640 5 37 3k
BT 37 C 5% CO. RIAIMLEE A R G 5% .

1.2.2 FmtgsE iy ARRFHEME p53 3'UTR it %
ik i B pcDNA3/HA-p53. @i f& i ki pSilencer/shRNA-p53,
pcDNA3/HA-p53 Xf & i ki 2 pcDNA3/HA-NC, pSilencer/
shRNA-p53 X} 18 JFi i 2l pSilencer-NC, J&bi ¥y @ iF [ 51 4 I
1, FRYTT 1 AR T BURL LA TE 16 40 i R B2 AP T 48 AL
B s 5 e bt AN IR S R4 40 % 298 85 %6, A 1ipo2000 K

1.2 ik JEORL G BE 3K i N PANC-1 40 j b, e 5 F 37 'C.5%
1.2.1 ZiMukss: % PANC-1 48RP T4 1096 5 4 1 35 . CO, WIEFAH T 24 h,
x1 RALMERTASIY
A il
5'-CGC CAC GAT GGA GGA GCC GCA G-3'

13K p53 S — R Y I5I Y

5'-GGA GCC GTG CGC ATG ATC TCT TTA ACA AT-3’

5'-GGA ATT CGC CGC CAC GAT GGA GG-3'
5'-CCG CTC GAG GAG CCG TGC GC-3'
5'-CGG ATC CCC CAG CCA AAG AAG AAA CC-3'

pcDNA3/EGFP-p53-3UTR

5'-CCG GAA TTC CTC ACG CCC ACG GAT AAT-3’

5'-GCC TGA TAC AGA TGC TTC AGC ACT TAC GAT GGT G-3'

pcDNA3/EGFP-p53-3' UTR %75

5'-CAC CAT CGT AAG TGC TGA AGC TAC TGT ATC AGG C-3'

5'-GAT CCG ACC TGC CCT GTG CAA GCT GTT CAA GAG ACA GCT GCA CAG GGC AGG

shRNA-p53-1E [n] 4%
: P s TCT TTT TTG GAA A-3'

5'-AGC TTT TCC AAA AAA GAC CTG CCC TGT GCA GCT GTC TCT TGA ACA GCT GCA

ShRNA-p53-J5 [ §
) pos Bt CAG GGC AGG TCG-3'

*x2

28 PCRRBAA%E3 M

R

il

miR-26b 2 & 5|9
miR-26b & 1 N5
p53 & & _LFs1 Y
p53 & NS

5'-CAG GGT CCG AGG TAT TCT GC-3'

5'-TCA AGT AAT TCA GGA TAG GTG TCG T-3'
5'-CTT TGA GGT GCG TGT TTG TGC-3'

5'-CCC CTT TCT TGC GGA GAT TC-3'

1.2.3  ZObiRE R A B R A8 By p5s3 3
UTR-EGFP Ht % J K 5 518 e PANC-1, [l I 4 51 4% 3¢ 20
pmol ) miR-26b mimics #1 ASO-miR-26b K £ B X IR Ji ki
(mimic-NC Fl ASO-NC) , /{5 DA 0. 05 pg MY ZL 588 kL pD-
sRed2-N1(3 [ Clontech 24 "D #E 17 brEfL . 4% Y 48 h 5. H
RIPA %4 # (0. 15 M NaCl, 0. 05 M Tris/HCI, pH7. 2,1%
Triton X-100, 0. 1% SDS) 2L fi# 41 ffd , ] F-4500 Fluorescence
Spectrophotometer( H A< H 3723 &) ¢ Y6 43 M A 347 29 Y6 437 &
1.2.4 Western El {5 L GAPDH H N %, ] LabWork-
sTM BB BG4 7 7 e % e BEAT$045 . 40 B & 4 8 1 4l
50 BE A OB & AL AR IR 5 1Y 2kl 50 BE (B . % g p53 1 3R 3k
kL pcDNA3/HA-p53 Jy ik 5 41 , Hoxd B2 iy pcDNA3/HA-
NC; %% p53 &l [% i k7 pSilencer/shRNA-p53 iR 56 40 , H %}
82 A pSilencer-NC; 4 4t miR-26b mimics & 2 56 2 . H: % B8
ZH >/ mimic-NC; # 4t ASO-miR-26b iy i 56 2H , Ho %f f2H N
ASO-NC,

1.2.5 SEATE B AN (PCRKE RBIFESI9 0
F 2, F MLUT J7 B AT 804 43 A7 - Folds = 2722, AACt= (Cty -
Ct)-(Cy-Cty) , Horh Coy Sy b WA iy o A7 Ik Y (miR-26b il
p53) I I FEG IR E . Cro Sy b FRAE v 25 00 3 PR o 19 P 2 3k
PRI S8 FRE s Cs iy X BEARE o vl 5 00 86 AL 9 s 5 406 B %
Cty Ay % HEURE b o 5 00 258 DR 6T 2 1149 P 2 2 TR 1% i SR 10 P88

1.2.6 HMIAAFRESI AT B )R T 37 (C 56 CO, BB IR
AR E 24 hEWOR A IR HEAT B0 LLEEFL 6 000 A4 i T
96 FLAR , FH P F LA 2w (MTT) 330 7 48.72.,96 h 1) 48 Jify
WP, 75— 8 40 MRS By . MTT &5 5 T8 A 0 2 5 400 i g &2
E L,
1.2.7 $UgiEmrs #ATPii gt e i R B L 78 1
pmol/L 75 P4 A Z5 7 T 85 5% . # miR-26b mimics FiI X BB 6%
RNA mimic-NC % ASO-miR-26b F1%f i8 ASO-NC, 43 5| 45 Jx
PANC-1 #fififd . 32 B0 RNA 47 5000 5 PCR I . mIFE YA
miR-26b mimics A PANC-1 4 itg th 43 5 2 54 ¢ pcDNA3/HA-
p53CAR4 3UTR X) Al pcDNA3/HA, 47 MTT iR 5 .
1.3 Seit2ehb 3 SR SPSS16. 0 344 X $Hs 4T 48 11 2 4k
P SHRCROR LURCER A 43 R OR A LR o R DA
P<C0.05 HZRA G EE L.
2 & ES
2.1 p53 M PANC-1 X H VMM BTG 0T S QxS
BB KL pcDNA3/HA Mt % 4§+ pcDNA3/HA-p53 it K. 1Y
PANC-1 4l ffd  p53 mRNA FiAKF EFT 4 2.6 £5,p53 &
T ETY 2. 2 %5 ZERA G E L (P<T0.05); 5 Y
X FE ki pSilencer #H b o 55 4L i [% 5 k7 pSilencer/shRNA-p53
FIAN L p53 mRNA FRIK/KF T L 54%.p53 AT | T
M2 56 % . 22 B A Gt 2 8 L (P<C0.05) . XL b 9 41 Foki 4%
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PR AR AT MTT 56, 5 %635 p53 19 PANC-1 40 i i 4 F
s 48 72,96 h A3 B F 4 21% .27% .32% (P<<0. 05),
e P p53 A PANC-1 20 i 3 1 F % Y4 J5 48.72.96 h 435I b
T2y 29% ,48% .57 % . 2 RIAF G T 2EE L (P<C0.05), WA
1.2,

p53 mRNAFERT & 8

pcDNA3/HA-p53 pcDNA3/HA-NC

pS3ERMEME &

pcDNA3/HA-p53

pcDNA3/HA-NC
B 1 %3 pcDNA3/HA-p53 3t PANC-1 48
p53 mRNA R EBRIEHW M

1.54

2

o
s

p53 mRNAFERS & &

o
?

pSilencer/shRNA-p53 pSi Ien'cer—NC

()

0.5+

pS3EEAME &

0.0

pSilencer/shRNA-p53 pSi Ier'\cer—NC
2 e pSilencer/shRNA-p53 Xt PANC-1 £f f
M p53 mRNA K & B R LB 00

14

el i}
4 4
1.0
fo ®
= m
* -~
8 )
T 2 S o8
-~ S
b= =
A B

miR-26b mimics mimic-NC ASO-miR-26b ASO-NC

3 B miR-26b mimics, ASO-miR-26b Xt
PANC-1 48N miR-26b 3R 3& 7k F & % 0

2.2 miR-26b #5% PANC-1 %t 5 P S 9 B 25 v e A e
miR-26b mimics J5 ,PANC-1 #ifi )§ miR-26b ik /KF ETF T
4R ERA G E L(P<T0.05) ;T #5 Yt ASO-miR-26b
J5 ,PANC-1 4 i )y miR-26b F2ik /KT FIEY 54% . 2 5 H %
HE R L (P<<0.05) . JF 4k MTT ik % % W], PANC-1 41 Jfl 7
P T # Y miR-26b mimics 5 48.72.96 h 43 %4 58 2 29% ,
72% .86 % , i PANC-1 4il Jfil 3% P F 4% Y ASO-miR-26b [ P

P miR-26b J5 48.72.96 h 2» DI AR 2 22%.29% .34 % , 2%
S % L (P<0.05), ILE 3,

pS3 3'UTRIB&M §'...GCC

UACUUGAC.

LELELL]
miR-26b BF ¥ UGGAUAGGACUUAAIU?MClljU

P53 3'UTR R

4 p53 3UTR f1 miR-26b B SRR ITHIREAL A

5'..GCC AAC.

1.5+

1.04

0.54

0.0 _

miR-26b mimics

p53 mRNAERT & B

mimi c-NC
1.5-

0.54
0.0-—-

miR-26b mimics
5 EE S miR-26b mimics ¥F PANC-1 ¢f il h
p53 BEFRIEKFHE N

pS3EHAME &

mimi c-NC

4

o

=

z

< 29

=

4

B

B 14

[}

0- T

ASO-miR-26b ASO-NC

Py

4u

=

Z

1 44

e

52

0

o

0- T

ASO-miR-26b ASO-NC

& 6 3t ASO-miR-26b %t PANC-1 40 ffg th
p53 BEERIEKFHZME

2.3  miR-26b mimics, ASO-miR-26b % PANC-1 4i }fi 1 p53
FER KK R 3 g A A B e T A5 0 L p5 3 i 3
UTR 76 miR-26b [ 585 v 25, 286 R I 45 R B
7% 5 % Y mimic-NC ) PANC-1 40 g #8 t, %% ¢ miR-26b
mimics i 4 p53 3'UTR M4} (4 %6 % H (p53 3' UTR-EG-
FP BFA ) XM E TR BU,. ZRAHITFE L (P
0.05), T & 24 % p53 3UTR M4 57 6% 11 (p53 3UTR-
EGFP 2848 #) 3235 0 B W A ¥ B A8 1k 5 5% ¢ ASO-NC 1y
PANC-1 Zii s #H It . % 4t ASO-miR-26b fdi &4 p53 3’UTR 1y
GO EOERBE LA 4T% . ARSI 5B X (P<
0.05), 1M &4 5€742 A1 p53 FUTR M4 (A58 1 Rk IR
B AL, S0 PCR Hl Western B 5 3 56 25 52 7% »
5% mimic-NC 19 40 g 4 He , %% % miR-26b mimics fff p53
mRNA £3iE K P TREL 49% ,p53 R ARIBKTETRHEL 52%.,
ZRA G2 L (P<<0.05) ; 584 ASO-NC fi§ PANC-1 4
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MIAH E . 55 J¢ ASO-miR-26b fff p53 mRNA ik K P T+ 4
Lo pS3 EARB KL EAA L4 ERARITFEEX
(P<<0.05), WLEl 4~6,
2.4 p53 B miR-26b XF PANC-1 #1245 i e it AE 404 )
B i 235 miR-26b H1 p53 J5 PANC-1 19 4t Jfd 15 4 tb AN i3 & 3k
miR-26b A fiF F R, /> 3 T 48.72.96 h F &4y 19%.25% .
310, ERA G L (P<0.05),
3 a9t ®

B VG AtV S TR T R g AR R B — AR 2 L R
i g Xk P R A T 7 A T T 24 P e H R A R T o R b i
B EEE R 35 19 miRNA A I bl B O J e 3% B
miRNA o R0 ] miRNA, J& g if e i 5 B2 hR =001 i
S8R miR-26b AT LU 3k b8 40 0 i 35 58 AR 28 E B L3R T L
YE R B T2 W R G 1 1 A A ™ . (AR H AT T
miR-26b 2 5 W T 24 (19 485G RO 5 b b . MTT 356 8 2o
AR 00 200 JH A 35 3 I S0 8 I 1 ok At o A L T 9 L i e 24 4 4
MG LR B AR . AT R I e Je miR-26b 1 S A% FR A
Y miR-26b mimics 5, ¥ 55 T & A HFHMEZ F R P
PANC-1 8 28 Jf (9 248 A 18 F 8 B0 8 s IR 2 % 4 miR-26b 1y
SAIEPEI Y ASO-miR-26b 35 P 4 P 1 miR-26b ) i 3% 3/
RNA ZREJG » 55 7% T V4 o 35 5 5% 1 A i) s 4t e ) 200 J 3
IREAR . X 4RR miR-26b 76 98 40 i A8 Be & V4 il 3 75 M 4E
e 2ot R T R O TR T

P53 Kk R H B (0 s B R L VRS B R SRR Y p53 R A
A3 Ao O 2 R B IR ) 3R 0K L 5 S 0 i DNA 5 4, #E i
AN TE A BAET AN TE R 1 & A R AR L
Z 52T i 25 fE R AT A FE R R
TR UTBR e SR 3R 55 2 Fh L B] DL A p53 Rk, — LI
miRNA 7E 5 56 J5 K 545 p53 MR iE . p53 F 25 LY %
FARHE 2% AR A I8 A T A5 SR AR S 2 2R, 3 X L
22 501 i R AT B AL pS3 WURIEAN M AEAR MEAL B R 22
S I T RN RS R AN R S . R p53 7E iR TR
T IVERITE — @R LANARAEAE . A B 9% e B - %
pecDNA3/HA-p53 528 p53 mRNA K & [ 76 PANC-1 41 iy
b FRAK T L B IR AL VU A I B R b A s A0 R 40 e T P
S B AR 5 A S, % Y pSilencer/shRNA-p53 i f 5 A0 1 ] p53
BRI ARIR S - 60 A0 ML A 2 AR 3 1 DU B . X R W] p53 Ak
TR E 955 240 P HR BT 75 VU A 7 T A T R R R AR

It L) mRNA A9 3" UTR 45 4 90 44 $8 5E [H 2% 0k 2
miRNA 8 #5585 R 3R K iy o AL . A BIF 98 45 2R 7 s miR-
26b AT 15 p53 mRNA 3"UTR H 5 $E 07 5 00 45 & 10 i 4
LR Y 2 3 5 A B L % e miR-26b mimics AT L 1 98 40 M2 9
p53 mRNA Fl & [ K F, i §5 3¢ ASO-miR-26b 5 [4] Py U5 %
miR-26 WK A 40 L Y p53 mRNA FIEE FHKF, X KP miR-
26b AJ LA 1) P45 p53 FK AKX . A T i —UESE miR-26b
AT LAIE 3 AR p53 ik A 26 35 7K - 1 5 PANC-1 9 20 Ja X % 74
b A Tt 2546 B AS BF 58 %% miR-26b mimics 5 pcDNA3/HA-
p53 JLEE Y B A0 M . 25 BRI b p53 LA (1L K1k BE A8
i miR-26b mimics X985 40 M 25 O3S SR VE T . X RUIAER
Z% B9 40 ML 5 558 s WP A7 AE — 4% miR-26b X} p53 E[F K ik 47
R 0 I LR 20 M AT DA A T A4% 0 R R R 3 B X P At
T T 25 1

25 1 ik, miR-26b Sk R 2 3K 7T LA Ay fif ke I it o 200 i )
T VG AT 24 AR — A I A S A TR % T 24 i) A4 3
BB AU B8 T p53 5 miR-26b #AH G H
p53 KHEAE A LU AT U A T A2 A KT R B it —2
WA

S % ik
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