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Relationship Between Expression of MicroRNA-519b-3p and

Preoperative Response to Chemoradiotherapy in Patients with

Locally Advanced Rectal Cancer and Its Mechanism

LUO Jia-lin,LIU Lu-ying,SHEN Jin-wen,ZHANG Na,SUN Quan-quan,LIU Peng,
LU Ke,ZHU Yuan

(Institute of Cancer Research and Basic Medical Sciences of Chinese Academy of Sciences ,Can-
cer Hospital of University of Chinese Academy of Sciences,Zhejiang Cancer Hospital ,Hangzhou
310022, China)

Abstract: [ Purpose | To study the correlation between the expression of microRNA-519b-3p and
preoperative response to chemoradiotherapy in locally advanced rectal cancer,and to explore
whether microRNA-519b-3p can improve preoperative response to chemoradiotherapy in locally
advanced rectal cancer patients by targeting ARID4B.  [Methods] Real-time quantitative PCR
was used to detect the expression of microRNA-519b-3p in patients with locally advanced rectal
cancer. HCT116 or SW480 cells were transfected with mimic or inhibitor of microRNA-519b-3p.
The correlation between the expression level and the response chemoradiotherapy was verified in
vitro. Dual luciferase reporter assay was used to detect the interaction between microRNA-519b-
3p and ARID4B. The related genes were regulated by recombinant plasmid and cell transfection.
In vivo, the regulatory effect of microRNA-519b-3p on ARID4B was validated by establishing het-
erotopic xenograft tumor model in nude mice. [Results] It was found that the expression of mi-
croRNA-519b-3p was correlated with the responsiveness of LARC patients to pCRT. The expres-
sion of microRNA-519b-3p was high in LARC responders. Overexpression of microRNA-519b-3p
enhances the responsiveness of chemoradiotherapy in vitro. In terms of mechanism,we found that
microRNA-519b-3p directly bound to the 3" UTR of ARID4B,whose expression was negatively
correlated with the expression of microRNA-519b-3p.Finally,functional experiments showed that
miR-519b-3p was directly related to the response of rectal cancer patients to pCRT in an
ARID4B-dependent manner. [Conclusion] Mir-519b-3p improves preoperative response to
chemoradiotherapy in patients with locally advanced rectal cancer by targeting ARID4B.
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S5l H S R WA, R S ORRIE AIDCSE T R AT 2k g RS W I R R R e

Jidh P \ [2]

EEIEE: R, 210 V7, AR 3 4 B IE BB MY A HF T WIEL W (locally advanced rectal cancer, LARC) ™,
M B K LK B 1% (310022);E-mail:zhuyuan LARC B EEIFIRIEMRIB TR, 7R ML AR

@zjcc.org.cn

W7 B #3:2019-03-31; & B B #1 :2019-06-05 i T T BAE LARC R & B A%

MR 2019 £% 25 %% 7 H 627

S 3 N B - B B



Journal of Chinese Oncology,2019,Vol.25,No.7

REARS, Bok i 24 R W, R FT AL ST (preopera-
tive chemoradiotherapy,pCRT) /& LARC 143 &R J7
Jiide, AT R TG AR A P TR S Y T Re Pk
EATRA K2 40%LARC & 7E pCRT J5Ir 3",
DRI, 30 D)5 2 548 pCRT J7 %% A9 3 0 100 A s s
.

/I RNA (miRNA) J2 3E 4 5 RNA (ncRNA) [
WAE A EA gt ie )y (B EA S Y F IR,
/Iy RNA J2& 19~25 %R, Jf i i 3'-UTR-mR-
NA AR 00 SR Ja U8 15 R AT RS, Bk R 2 IR TG 3R
B, miRNA 7625 Fi A= W) i B2 o R #E 96 FE 2R 4
SR NAAIERE 7, microRNA-16-5p i ik i i
O AR FLAR S Y VEGFA S 4 i 41 it 33 7 A2
P U MBI A IE T miRNA 23k 28t 5 45
BRI, AR K B2 miRNA 5 AR
A7 I B 2 U0 AE DG, I HL TR Sy A b s g 1,
SRy T R 2 L e R R AR TR A R R AL
MAEWWREY, A0 T E LB S
(GSE98959), ¥ miR-519b-3p 1y 1M 1 4
Y, PUE T — R 555 B miR-519b-3p # ik
5 Jey 0 6 19 L s AR I A 7 2 A A DG 1 B HLAH
ML

1 #ABEFE

1.1 IGRARA

AN AR TR IR P L s, RS
FE W TL AR M B Be B2 32 17 F- R i3 55 . 55 il
LARC fE& Ml R ARG AR AE AN T . P 4R 8% 56 %
(41~76 %), 551 31 1, 2ok 24 49, T30 4 451, 1T/
IVI 51 ] ,CEA =5ng/ml 12 5] ,CEA<5ng/ml 43 4],
JiRE AR 4 o 1 9 11 91,2 9 8 19,3 2 22 1,4 2%
10 1,5 9% 4 0], R AT 7 %8 . REE e 29 1,
R by + B VD R4 14 49, 5-Fu 5 61, 5-Fu+ 3 20 A 40
7 B, AL WA I B e AR B2 51 s L
1.2 RNA Fif

Ji K i A 2 U UG ST BIVFE R R PR A U
RIGHEAAAE-8OCTT , B2 4T RNA $2HL,

MiR-519b-3p A5 47 55 400 i) 551 LA Bz BF 44 XoF HE 4
W H RiboBio 2w (HEJIM ), ARHE) R Ui H
Lipofectamine 2000 (Invitrogen )% 4% 4 fifd

628

1.3 #EE MiR-519b-3p $BEF

% ¥ ffi H] TargetScan #X {4 (www.targetscan.org)
R E M MiR-519b-3p #EHEH . FRATH %8 T4
SRR P PR S AL, 8] GraphPad Prism R4
(MiAR 4.03)#% % 5 miR-519b-3p ik i AR & &
A8 A 5L [T 19 22 3K (Pearson AH e ) o
14 REXRK

45 i EL B I 988 40 L 32 HCT116 Fi SW480 4k A
5 [ LR R FR W) Pl (ATCC) , FF-4% W8 H e 77 7 8 o
FraiFe . B dn i DA B2 (5L 500 /> 40 1) Sl i T
4 fLAH (1.9em 2 fLIX 38 ), Ff H Lipofectamine
RNAIMAX #4435 (Invitrogen ) #E 477 4« . H miR-
519b-3p AU B4 i 5 (Life Technologies ) B I} %
e HCT116 F1 SW480 4 il . 4% Ut )= 24h, ] 5uM %
JR W BE (5-Fu, Libbs ) &b P 40 g, I f#i Fi GammaCell
3000 # 7 (Elan) H 1Gy 7 & ) HCT116 F1 2Gy
Y SW480 AT HR ST, 12d Ji5 [ AT AR TETE AL
Ve 200 B P PP RS [, P 4 ol 5 A G0 XU o X TR
E 0T, T 10% & 2 35 i e €57, I ff 1 Infinite
200 PRO(Tecan Group Ltd)7E 595nm b &0 G
1.5 ARSI

30 3 240 R R B A 4 R A A O . 4
1 96 FLA AR K B L 1x10%, 3148 37°C 5%CO, 3
B E UM AR R 70%, FE Y 24h )5 kb3
UM IFF T 48h, HF 10wl CCKS ¥ 7 32 Fl 21 A4~ 1L
1, H Sunrise Microplate Reader(Tecan, Switzerland )
DU £ 450nm Ab (WGBS
1.6 HRAT N

T B IE 25 19 V-FITC/PL 48 Jfd 8 1= 4 I 3k 7 &2
(KeyGEN , 7§ 5t ) i FACSAria i 24 40 21X (BD Bio-
sciences, Franklin Lakes,NJ,USA) | , 18 i i =X 40 g
ARSI,
1.7 FEEFRMELE PCR

fdi 1] mirVana miRNA 43 21850 & 43 25 5 RNA,
FL45/N RNA, ffi | TagMan MicroRNA 5 &, 3 4k
] VLB H#EAT miRNA 9 & 5t 200, JF il U6 /N
RNA 15 N #xF B8 78 CFX96 X #% I ik 17 52 i
PCR 4 B FI B IS 4
1.8 AR XE

B 4 JE S 1 i I BALB/c # BRI 37 78 55 E 1Y
TCHR JFAMR S AE T 42 BV 19 7 R0/ RO e s 56
WA A B B AT, O PBS YRS SRR 1x107 4

Mg 2019 55 25 %% 7 H



20 M B T A B /N BB RN, R AT iR A S
SE o B Td KA IR AR
1.9 WRREBHWN

¥ & A M miR-519b-3p %
ARID4B 3'UTR J¥ 41 5 B Jf 4 A pmirGLO #& &
(Promega ,Madison, WI,USA ),
M, I R AR B A

CIRE N A

K 2L 122 B 72 96 FL
pmirGLO #& & F1 miR-

519b-3p AL il 700 8 BH 1 %ok R Yy R Y

J&i 24h FH XU G 2 B 20 BT & 52 (Promega) I 2
DGR TG PE L B9 6 Z BEIE PR A X T Renilla 285t

GraphPad Prism #FFF EGE T4 4017 o ¢ A5 56 FlHL A
R 7200 o I T o A PR 8L 2 2H 5347 . Pearson
AH I3 B T AH OGP . T Kaplan-Meier ¥ 11

SRR A 2 O P X BRORR A 50 147 43 B . P<0.05
hESAGIFEX

2 & R

2.1 miR-519b-3p £ LARC NEZ B EHEZ M LA

FATHH T 22 ] LARC H 3 4 % i 18 £k

RS PR TRR AL miRNA T3 ¥ 51 £ 4 55 (GSE98959) .y 1 % & RE S 11l
110 Zitz4bE 0 fidgg X pCRT K2R Y 7> AR &S, FRATTRS 52 42 1
K F SPSS 20.0(IBM,SPSS, Chicago, IL, USA) il & # FAE NI 2% # JF B T miRNA £k p#r, — L8
A B C
Responders Non-responders GSE98959
hsa-miR-1272 = P=0.046 e 6
hsa-miR-519b-3p z 40 * 2 S5k
hsa-miR-609 ) 30 - T = L
hsa-miR-1293 2 oS 4
hsa-miR-1206 2 o RA 1.
hsa-miR-1256 7 20 % S N e :
hsa-miR-620 210 — a8 2
hsa-miR-1288 bR o= H ﬁ.
hsa-miR-1200 =2 0 e .
}ﬁsa—miR—43 14# E e /\0\ e /\'L\ A AR
-miR-1243 & Z
hsa-miR-548G = W o W o‘\é@‘%& @6‘5&
v Plo O
f NG $0“@% N $0«@59
D Responders Non-responders g
t g
.
5c
PR3]
=
g 5
E GSE98959 F
miR-519b-3p miR-519b-3p
1.0 I 1.0
2 081 z 08]
d= 4=
Z 06f =067,
= £
5 04 % 04 Ff
AUC:0.87 AUC:0.91
02Ff Spec:0.69 02r Spec:0.81
Sens: 1.00 X . Sens: 1,00
0 02 04 0.6 08 1.0 0 02 04 06 08 1.0

sen for calculation.

cations were 20x.

1-Specificity

1-Specificity

A :Heatmap of regulated miRNAs in responder patients with LARC according to a microarray data (GSE98959). Average values were cho-

B : Expression levels of miR-519b-3p were evaluated according to a microarray data (GSE98959).
C:qRT-PCR showed that miR-519b-3p was highly expressed in responders with LARC.

D:miR-519b-3p expression was evaluated by in situ hybridization (ISH) in responder and non-responder rectal cancers. Original magnifi-

E and F:ROC curve analysis was conducted based on miR-519b-3p expression in order to determine its efficiency on correctly classifying
patients according to treatment response.
All data are representative of three independent experiments and expressed as mean + SD. *P<0.05,**P<0.01 and ***P<0.001.

Figure 1 miR-519b-3p upregulated in responder patients with LARC
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miRNA 7 N 25 o & R G8 (Figure 1A), Hidr,
miR-519b-3p 42 [ 94 & i % 1 miRNA (P<0.05) (Fig-
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1 ROC £ N1 (AUC) (Figure 1E), miR-519b-
3p i AUC 4 0.87, miR-519b-3p UJEk & e 5 1
53514 100%F1 69% . Mok, Fe ATk 5 T 55 %] LARC
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AR T B (Figure 2A)
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W72 & 7% ,miR-519b-3p < #1 #) {f 4% HCT116 A0
SW480 #fi g XJ il Ak y7 S AUk, 17 miR-519b-3p #14l
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SW480 4B I T, i miR-519b-3p #1471 23 i /0> 4
P T (Figure 2D)
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A:miR-519b-3p expression was measured by qRT-PCR in HCT116 and SW480 cells transfected with miR-519b-3p mimics, inhibitors or

controls. Inh,inhibitor.

B:CCKS assays showed miR-519b-3p overexpression inhibited HCT116 and SW480 cell proliferation after CRT treatment and vice versa.
C:Quantification of colony formation assays with HCT116 and SW480 cells transfected with miR-519b-3p mimics or inhibitors. Cells were

grown after CRT treatment or not.

D:The efiects of miR-519b-3p on HCT116 and SW480 cell apoptosis were evaluated by FACS after CRT treatment or not.

All data are representative of three independent experiments and expressed as mean + SD. *P<0.05,*#%P<0.01 and ***P<0.001.

Figure 2 Manipulation of miR-519b-3p expression alters response to chemoradiation in vitro
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TIATBER , FRATLE ARIDAB 19 3'UTR H 5] T
T () 45 A 3 5 (Figure 3A) . 0 T RAEEATTAYAH
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SW480 2t At Xt 5 A6 7 B BUSE, TiT S5 A37 2% 3k [m] A il
ARID4B U B K (Figure 4C,4D)
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SBNC mimic ®NC mimic
:ﬁER—5ﬁ9h—3p mimic :I]\rlléjR—S}Pb—?:p mimic
“ _— " SSNC-in SSNC-in
ARID4B 3'UTR-WT: 5 -AAGCACUU'iJCI;(I:;?\CI;LIJLIJA-3 B8 miR-519b-3p-inh ®EmiR-519b-3p-inh
: L5 == L5[ -
miR-519b-3p: 3'-AUUUUCCUACGUGAAA-5 . .
ARID4B 3'UTR-MUT: 5-AAGCACUUACGUGAAA-3" ER{ IR L 2 10t L
N NN \
M NI NE \
£ 05 N N g 0.5 N
h= N N = N
2 INTINBE \
EN (N BN R \
0 ;
C D B NC mimic 3 UIR:W} MUT 3 UFR;g}V‘X}AtSOMUT
5. #8 miR-519b-3p mimic HCT116
" =-0.55 NC-inh
n=>55 &8 miR-519b-3p-inh
.g 4p L ™ 2.0 *k 1 5
T g
% = 3 . ¥ E 2 4
&= 4 \nd - z .g 1.5 % <
2 &2 L) =% £z 03
= & - o \ =) % 1.0 é = 0
= g% N 25 2
't = 05 N z °
< § = 1
s N : 0 NE N 0
1 2 3 > .
miR-519b-3p reltive HCTI16 SW480 0056;;\ 0\\56\1\
expression Q\e%Q \\x’/ e \((/q-’
o
A :The binding site of miR-519b-3p was predicted by bioinformatics analysis.
B:Luciferase reporter assays were conducted with HCT116 and SW480 cells co-transfected with the miR-519b-3p mimics or inhibitors
and ARID4B 3"UTR-WT or MUT reporter plasmid.
C: Correlation between ARID4B and miR-519b-3p expression were measured in the same primary rectal tumors. r:pearson correlation factor.
D :qRT-PCR analysis showed miR-519b3p overexpression significantly decreased the level of ARID4B in HCT116 and SW480 cells and vice versa.
E:ARID4B expression was determined by qRT-PCR in two subgroups according to pCRT response : complete responders(n =21), and non-re-
sponders(n=34).
All data are representative of three independent experiments and expressed as mean+SD. *P<0.05,**P<0.01 and ***P<0.001.
Figure 3 ARID4B is a direct target of miR-519b-3p

M B ¥ 2% 2019 4255 25 5% 7

631



Journal of Chinese Oncology,2019,Vol.25,No.7
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A and B:ARID4B expression on mRNA and protein levels was examined in HCT116 and SW480 cells transfected with miR-519b-3p mimics

C:Overexpression of ARID4B increased the proliferation ability of HCT116 and SW480 cells after chemoradiation.

D:ARID4B ectopic expression decreased apoptosis of HCT116 and SW480 cells after chemoradiation.

E :miR-519b-3p overexpression inhibited tumor growth in vivo,but ARID4B ectopic expression in the meantime reversed it.

All data are representative of three independent experiments and expressed as mean + SD. *P<0.05,**P<0.01 and ***P<0.001.

Figure 4 miR-519b-3p regulates response to chemoradiation by targeting ARID4B in vitro and in vivo

I7 , EAEE AT FOR A B ARG E TN 2 1) LARC
S R, 30 D) A E RE U pCRT I 9 2E
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Ok 1 22 B IEHE 2 W, miRNA 7] GEAVE N B e
SR BB > AR 2 B4, miR-194 7] LA
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b 2y el SR, WA RS R A RS T A
LARC & B AEYAREY) . B T I REAS 09 5 Bk,
T LN 2 A RO R W bR R AR A A ) Bl
£, FRATTHHE miR-519b-3p 7E W& LARC & T H)
TR W F R TR A # . A TP
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B L qRT-qPCR Al ISH, 3 14548 & L miR-
519b-3p HYRIBIKFAEN B3 h Pk B, sk,
J T miR-519b-3p FiKZEEAEN LARC ¥
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G328 Ry 2B A A TN A bR AR, FRATAR A
4E (GSE98959) il & T 55 4] & # 1Y miR-519b-3 11y
ROC & F AR, W45 R % U] miR-519b-3p J&
— i R 5 AR .
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) 3'UTR® ) A T2 miR-519b-3p X} pCRT S )i
P05y HUE, FRATR AR W 4E B A= o B kB
ARID4B /& miR-519b-3p ML . ARID4B J2& 4K
T a-Z AT 1Y SINZA e Sk il 52 4 (1) i 22 1
B HAE Z R A i bk M AL FE Al LG 5E LS A 2
PR TR % A1 Tsai WC 252858 & L, ARID4B
SR TR0 52 J5 96 A B JE R e 9RE AT A Y R A AR AR R
Y. ARIDAB 2t kL R g A KRG R 2 SR
ARIDA4B 7E %5 H W 9 vh 9 /E FRAR R A B B J2 R
(1, TEAHESE AT R B ARID4B & miR-519b-3p
AR, JF H ARIDAB ik /K-F-1E pCRT Y BLZ% &
g EVE RO A, S SRR MR R P D g 52
¥, FATIEM T miR-519b-3p /5 L ARID4B & i
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