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Effects of JMJUD2B mediated ERK-MAPK signaling pathway in malignant phenotype of
human colorectal cancer cells

Chen Lisha, Xu Yongcheng, Yu Zhijin, Zeng Shujun, Luo Cheng, Cheng Jinwei, Chen Huixin"

(Department of Gastroenterology, Sun Yat-sen University Affiliated Huizhou Municipal Central Hospital, Huizhou
516000, China)

[Abstract]

colorectal cancer cells. Methods: Human colorectal cancer cell lines HCT116 and SW1480 were interfered with siRNAs for silencing

Objective:To investigate the signal pathway through which JMJD2B affected the malignant phenotype of human

JMJD2B expression. The expression of ERK-MAPK signal pathway was detected by Western blotting, and cell proliferation was
determined by CCK-8 assay, while cell cycle distribution and apoptosis were assessed by flow cytometry. Results: JMJD2B siRNA
effectively and specifically inhibited the expression of JMJDB, which decreased ERK2 and its phosphorylation expression, and
subsequently led to cell cycle arrest in G»/M or Gy/G, phase, increasing rates of cell apoptosis and significant cell proliferation
inhibition (P < 0.05). Conclusion; Inhibition of histone demethylase JMJD2B restrained the malignant phenotype of human colorectal
cancer cells via the inhibition of ERK-MAPK signal pathway transduction.
[Keywords] colorectal tumor; histone demethylase JMJD2B; extracellular-signal regulated MAP kinases; cellular proliferation
[Acta Univ Med Nanjing,2015,35(07):962-967 |
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FAA LR IMID2B FiA B TH i, 48R IMID2B 5
K (%) e e O Fre B8 DDA DG (B L5 me) N 45 B W)
PR G ER BT S R0E Tl s AT s D AR
FE AN S5 B A0 IMID2B (3355
ERK-MAPK {553l %3 35K V- 1922 4k, LR [T
BR IMID2B 35 K% iR 4R A (5 0, #453F IMID2B
S NG5 B A0 MR AT 5 15 5l
A eSS B Rk R R P IAHEAE A

1 #RE7T%

1.1 ##

N2 B AN Bk HCT116 ,.SW480 F 2 JH
DN R EE B S % /A, NS5 b R ai i
HCEpi C(Scien Cell 23], 3 [E ), ERK-MAPK FHIK
#] U0126 (Sigma-Aldrich 23 ] , 3% [H ) ,ERK2 siRNA
(ON-TARGET plus Human ERK2 siRNA-SMART-
pool) JMJD2B siRNA (ON-TARGET plus Human
JMJD2B siRNA-SMART pool). B ¥4 XF B# siRNA
(siGLO RISC-Free Control siRNA, S5{Lfa[ 3L K TG
FEHN RN ) (RS AR ), Y45 Lipofec-
tamine 2000 (Invitrogen 23 /), 32 [F) ,BCA £ & &
)& (Thermo Fisher Scientific 2y w), E[H),Cell
Counting Kit-8 (CCK-8 7 &, [l fbA#F5¢ i, H
A, BRPT IMID2B HL5E FEHTIA (Bethyl Laboratories,
F M), BT p42 MAPK (ERK2) 5o FEHTIA | S bt
phospho-p44/42 MAPK (ERK1/2) (Thr202/Tyr204)
(197G2) HLsa AR AT a-tubulin HLi& (NS IR)
(Cell Signaling Technology, 3£ ) ,HRP FRic i 1115
Lo AL P R P (LI HRBA ), LT BE P
(propidium iodide, [ifZE = KAEYH ARFIRAH),
RNA fiff A A7 (D202, TaKaRa 22 #] , HAS) , Annexin
V Apoptosis Detection Kit I (BD Pharmingen /A F] , 3¢
)o
12 Fik
121 @ik

HCT116 .SW480 #1 HCEpi C 2 s /3 51 5% 3% T
& 10% 64 M35 A9 McCoy’s 5A RPMI-1640 15 37 55
5% C0,.95% %5 KGR, 37°C 95% 1 B 45
RAREEFR
122 00126 F7A

X0 A I A0 DA TG I35 355 R 6 15 4% 24 h TR
ALK, B I A A4 E 0,20 wmol/L UO126 A
SEARNESRIRESRE 24 h,

1.2.3 siRNA 353

PR KN AR LA 0.25% 35 F BN L) |, 7%
2x10° /FLEEFN T 6 FLI, 24 h 5 R A < 2 5%
FEY) 50% ), S B YA UL ERK2 siRNA |
JMJD2B siRNA 8 F¥EXF FR siRNA 5% e A 41 Py |
48 h J5 AR AR B T 4T .

1.24 EARYPiTx

TR FIRSMHAT U0126 T-iak siRNA FE
BLO A, R BCA BB E R B 50 pg
A, SDS-PAGE HLIK /355, o F vk HL s 22 il
FREFYER IR, — T P H ,ECL B0, X it A
W5 1 min, FREE A0 ATRE ST, BWEA
Ak # =X BB 4] a-tubulin K EE(H /2254 o-
tubulin JK BB SC50 21 B A8 KB, LA 3
W, AR IBUAE
1.2.5 CCK-8 %3

SRR HCT116 F11 SW480 4HAILL 5x10°
/LR T 96 fLAR, BAL 200 pL,24 h 5174000
R ZEBEEY 50%0 % Y siRNA,48 .72 h J5 53 3
1T CCK-8 5256, % JMJD2B siRNA 4 . B4 %} iE
siRNA ZHFIAN S 40 RS 3G A i 25 L4, R i
3ANEIL, S CCK-8 Ik & Ul HEATHAE | LA
PRSI L 450 nm ARG (A 1H) ., 40
FRIAARAFIE R (%) =(A spm—A s m )/ (A sma—A 5101
x100%, SCIRTEE 3 K, S5 HRBUIE,

1.2.6  2afe B BAoAr

PR A A 23 351 LA 55 138 MeCoy’s SA Al
RPMI-1640 1577 24 h 3% P sr41555% siRNA , B2 15
3148 h T 0.25%FEE I BRA L WA, H1T5
R0 70% LB ACHE E 7%, PBS PES 2 Ik, A 100
U/mL RNA fif§ A 1 mL,37°C7K¥#+ 30 min, ILA 50 g/mL
& Triton X-100 1 PI Y% 0.5 mL,4°CiE% 30 min, [
TR SRS, ST 3 IR AR,

1.2.7  fafe B o7

PR RS A0 43 31 A% L8 MceCoy’s SA Al
RPMI-1640 155% 24 h, # Fil 255 5% siRNA , B4
B3 ANESL, 48 h )5 0.25%fFE BN . WedEdn
Jd,4°C 1 500 r/min 250> 5 min, 3¢ b7, PBS PRk 1
U, PR DARIRE AR 850, 58 13, 45 6 22 vP i e 22 41
M58 B R 1x10° 4~/mL, B 1 mL 0 E 2R E T
1.5 mL 048 H (LB A28 X8R 1x10° ) ,4C
3 000 r/min &0 5 min, 7 B, A 100 wL 454
AN 2.5 WL AnnexinV BTRA W, R0, %
TR 30 min, FEANA 200 WL 4582 MBI 5 pl
Pl IR AR, 25 T80 5 min, b3 =040 ML SR
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i 1 SPSS11.0 Ge it i, SEoedicdls A4k +
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A GIERE L,
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2.1 A& HMBZEmET IMJD2B #= ERK #F 8z 1L %
EHTEEAL W Lk

NG5 H i 4 HCT116 .SW480 F11E % A 45
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B, L8 A RELTELS R BoR  HCT116 F1 SW480
' JMJD2B Fl ERK2.p-ERK2 #J %50 & & T
HCEpi C(E 1),

2.2 ERK2 siRNA.UO126 [ 37 A %5 B B % 20 it
ERK2 #47& 4L 425F IMID2B 4 &5 %A %

AR E LR B R, 4 ERK2 siRNA
ERK-MAPK BH W75 U0126 4B ) HCT116 .SW480
il , p-ERK2 FRIXHH W FE(R, HESE ERK2 siRNA Al
U0126 feRH K A 45 B 7 40 i ERK2 R @R AL | M
JMID2B 3R TCHH W A2 T (K] 2)

2.3 JMJD2B siRNA 474 A5 A 1 J& 4 ie. ERK2 &9

KB R
EABETEAER R, Fe Y IMID2B siRNA
HCT116
FPEXE ERK2
GRNA  sRNA  DMSO L0126

JMJD2B

ERK2

p-ERK2

a-tubulin

18 7

= O B AIRNA
167 1, B ERK2 siRNA
14 4 — B DMSO

A Uo126

k
1

12 1
10 1
8_
6_
44
24
04

HCT116 A YZE AT

p-ERK2

) HCT116 1 SW480 4 fifl ,ERK2 & [ # ik 8 B
X HRZH B RIS, i 3 515E 13.7% 01 11.7%,
phospho-p42 MAPK (ERK2) (Tyr204) £ [ 3¢ 15 IR
% (& 3),IESE JMID2B siRNA fiE 4% Sk 310 il A 4%
FL AN ERK2 1308 S Rk K-

JMJD2B

ERK2

40 7 i O HCT116
35 - * W SW480
1 B HCEpi C
30 %
= 251
#c
S 207
Bl 154 N
1
10 N *
[
5 -
0 -
JMJD2B ERK2 p-ERK2

P LEHE, *P < 0.05,
1 HCT116,SW480 #1 HCEpi C  JMJD2B .ERK2 #1
p-ERK2 By&i%
Figure 1 The expression of JMJD2B,ERK2 and p-ERK2
in HCT116,SW480 and HCEpi C
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ERK2
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By O BAPEXTIEsiIRNA
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IMJD2B ERK2

PIZHILEL, = P < 0.05,
2 FEET ERK2 i&FL 3T JMID2B RiZHIFNT
Figure 2 The effect of ERK2 inhibition on JMJD2B expression
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HCT116 SW480 3501 e [HERIER SRNA
FIVEXTAE JMID2B BITEXS B JMJD2B 3001 —®JMJD2B siRNA
_siRNA__siRNA__siRNA __siRNA N
=
ERK2 £ 200
9
p-ERK1/2 = 150
@]
a-tubulin T 100
12 1 . 50
— O B M I siRNA 0
107 " W IMJD2B siRNA 0 48 7 ] (h)
~ 1
iz g 600
& — = FAPERT IR SiRNA
§ 67 5001 —=—JMJD2B siRNA
L 41 g‘: 400
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0 Z
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E 3 JMJD2B siRNA %5 B 1% #) # HCT116 1 SW480 0
ERK2 §yFRiE R EBBRLiEL 0 48 72 A 1E] (h)

Figure 3 JMJD2B siRNA specifically inhibited the expres-
sions of ERK2 and
HCT116 and SW480

its phosphorylation in

2.4 I IMID2B 3 A L5 B M I ba LIS 5649 % v
CCK-8 oA R 7, %4« IMJD2B siRNA (1)
HCT116 F1 SW480 4 it AH X 34 5 R . 2 K+ B %
YR ( 4), “FZ RN ZERAGITFE L (P <
0.05) , FBHAM ] IMID2B & 18 BEMN il A 25 EL ¥ 4
I35
2.5 Fp#) IMJD2B 2+ A 5 H B % an i 2m e ) 2 4
A 69 % v

T A SR R, UL IMJD2B siRNA
1 HCT116 4, G,/M AL b 45 B 5 B 2t
EWZ ,Go/Gy AN L1 55 BH 1A o) HE 2 i 22>
M 4% IMJD2B siRNA ) SW480 4 il , Go/G, 141
Ji Ee A B P XT RE A R I 22 (&1 5), A B
JMID2B 23k v] 3 o2 5 S 40 M &% 2E Go/M 3 Go/G,
ST 1T 0 ok 200 B B
2.6 4 IMID2B 3 A %5 H M 5 ba AL T80 R

T A SR R, UL IMJD2B siRNA
B HCT116 Fl1 SW480 4 fitd , I3 T4 Jid bt A5 5 B 14 Xt

MR R E 1 L2 (| 6), M Hl IMJD2B 23k n] 18
T 5 S AN A O T T ) 2 e A
KI5

SiEER R RIER—INZNESS £

SFEXTIRALLEE, « P < 0.05,
B4 JMJID2B siRNA #40% HCT116 F1SW480 ZHAIE5E
Figure 4 JMJD2B siRNA transfection significantly inhib-
ited cell proliferation in HCT116 and SW480

o FAMXT I siRNA
MW JMJD2B siRNA
3k

01 FATHEXT BE siRNA
B JMJD2B siRNA

S 50- = <909 *
I 451 = 801
= 401 2]
= 70
=354 * &R
o i 601

301 |

=50
= 251 & 40
20 =
= 151 301
S = s
© 101 2011 ——
210 =
= & <
g5 = 10
T 0 n 0
GG, GyM S Gy/G,  G/M S
WL g, = P < 0.05,
B 5 JMJD2B siRNA %% S HCT116 4Hi8 G/M [

i, T SW480 ZBiA & Gy/G, HAME M
Figure 5 JMJD2B siRNA transfection led to cell cycle ar-
rest in G,/M phase in HCT116 and G,/ G, phase
in SW480
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= 6] R AR T AL R R S T
%57 ERK 5212 11 LR b2 S5 EL i A0 52 2
= KRNI G R L 4L B R T LA R
27 SMYD3 7E 2Rl A et ik | e 07 RUBRIR

] I R A 5 % B, SMY D3 i i
HCT116 SW480 T MAP3K2 2 260 {7 #1202 1) AL 0T T MEK-

WALLLEL, * P < 0.05,
B 6 JMJID2B siRNA #:S HCT116 1 SW480 a4
ERET
Figure 6 JMJD2B siRNA transfection induced cell apop-
tosis in HCT116 and SW480

AR RS ZE A T S0 45 SR 0 R | BELIT A2
I ARE HCT116 ,.SW480 [ JMJD2B #1461 T 4%
g At A A9 R B T H3K27me3 F &
AL EZH2 3 PR 75 iRz 40 it vp 1) 5 32 3852 MEK
ERK {5530 &40 MEK-ERK 3842 A] 3l 1 8i% 40
MG EZH2 ()35 T LI R B AR e
BRI B A 0120 4 g A0 AR A 5 B ESE T
XA 3 o — T 5 ) & B ERK NI T
HIE LRSI EZH2 1928 ] T FLAs s
YA 3G 09 ERK X EZH2 BN RIVE FH 7T ik 540
ARG (HE$ER T ERK 5 588 S S5 4H &
1 AR, AR ST 0 & 30 AR N 25 1 P s 440
i ERK2 siRNA Al ERK 0155 U0126 FHWKT ERK-
MAPK 555 S5, 48 A2 3L Ll IMID2B 1)
FATI R AR, R m ] IMID2B [R50
F T T ERK2 By33K BRI KT #8278 ERK-
MAPK {5530 i 7E A 25 B e A & A & e v A
FHZAZ A R H GG IMID2B 8451
Jigel &t | i AR P B st A5 2R AR A
DNA HEAL . HEABM, i Es ., EmS
RNA BAs 450 gl 2 (1 H Ak s S 2L AR
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BEAEFMABALAE M T /R FH  pad/42 MAPK 1)1
# PD98059 BN F755 GLUTS Je PR 5 XI5 9 £
S R 1 R A DT U 90 R R 1 B SR v
b, Sarkar S5 S AIFTE I A B8 HDAC 400 il 37) AT 38 43
P ERK 15538 # MR 57 DNA H 7% L 1 1
(DNA methyctransferace 1,DNMT1) % H: DNA H 3
fid e AR ST K ARG B 45 e A i v
i ERK F1 AKT i&428 0] N E EZH2 B33k, Peldez

ERK {5 5 id i, dEmifeit g o & A= & ™, Colon-
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ASHI1L C170RF49 F1 SETD4 i#1% T ERK {5 5
WK ARSI & P, DL IMJD2B siRNA #[i)
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Figure 7 Effect of JMJD2B mediated ERK-MAPK signal

pathway on malignant phenotype of human col-

orectal cancer cells
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