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NRAGE X} &5 Fi 3 4 b SE RS 2% e 0 1 11 HTBL il

JasRBR", B, xS X e

WE BA IR IEE A2 E AR RS
(NRAGE) XI45H ¥ (CRC) 20 S 3 58 F 4= 28 ik 1 A AE
P, 773k 1RHU 84 19l CRC B Y I A BRAS L, 18 ¢
Jt5E 5 PCR(qPCR) K %0923 B3l SE 45 K il CRC 41 21 % 9 5%
IEH A4 NRAGE 1Y 3Ri35, 2 Bris 41 24U NRAGE 1335
S R R AE A9 56 &R, RT-PCR K 40 3 B 37 52 56 6 )
CRC 9 41l 7 HT29 SW480 .SW620 .LOVO K45 B 1E #
i & FHC # NRAGE mRNA K ZE 4553k, MTT 525 Tr-
answell IEFE S MEE NC 4 33 £ ik NRAGE 41 & NRAGE
AT 26 e 4 R 5 S TR RE ) o qPCR B S 38 B S5 36 A
M4 20 AKT, p-AKT , ERK1/2 . p-ERK1/2 | E-cadherin , N-cad-
herin, Vimentin (J3Ri% 2 5, &R SEZHLUMH L, CRC
JEZH 21U NRAGE 19 mRNA REHRBHE T &, BAHN
' NRAGE %35 5 Mg oA 3 b 56 8% Jobk L 85 56 78 45 ¢
(P<0.05), 5 FHC #H g AH Lt, CRC i 9 48 s R HT29
SW480 ,.SW620 . LOVO ZHffi ' NRAGE B mRNA M & 1351k
B (P<0.05), 5 NC AL, i % ik NRAGE 41/ CRC fib
9o A L 1 L K A% B 0 B S R T AR A 3 4 B T RS B
BHRIES . 5 NC 414 1L, i K3k NRAGE 41 SW480 #ii i p-
ERKI1/2 # #8585 , 1 ERK1/2 AKT K& p-AKT 235 JCH
BES, FTidFEE NRAGE 41 SW480 41 i i ERK 4l 57
U0126 J& ,SW480 4ti il i3 58 S ik F g 1 W W IRk, 4512
NRAGE Al % ERK 155 38 %, fE i CRC 4 g I 5z [
g4k WS CRC MR i i i3 5 S i R4 1

KR 45 HIWE  NRAGE; I Jz [A] Ak 678 10 4%
hESHES R 73534
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2t B4 25 B W 98 ( colorectal cancer, CRC)
RAGPPEGE 110 J7 FET- B HlHGk 88 Tt R4
HKFLIE CRC YK ANAT BTt i R 3, B 4F B
Ktk 38 J1 BT HiIK 2 20 31, CRC L4
R K B 2 g g 3, S48 89 CRC b
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VR /R ONI] ()7 =S O EZV o8 N S R -2
SR U g 1 2 ) (W] 95 28 1 (neurotrophin
receptor-interacting MAGE homolog, NRAGE ) % it %t
P T 169231, J8 TR (5B DU I R DN S A 7
Z: 5 p75 MAEFE A ZARN TR 2 A0 R e
MMIFET-"', NRAGE 75 I @ P 5 %
PSSR A e rb S A S i 3k Il i fe ik
I8 240 B P 3 R e R (R e ) vt e R
B B B bR 12 IR T I AR AR, T H R
CRC " NRAGE Y&k AR AL R B E D, %0t
FEARTT NRAGE Xf CRC 4 i 58 F =28 6 71 9 AE
BL, Jilm R S BB R

1 #B5E7EE

1.1 JwBIER  PEE 2018 4E 7 H—2019 4F 12 A
HHFE NREBRIZIAN 84 1] CRC 5% 1Yl Fdps B
MR, HAFRUE: @ CRC R8I 40 H 24 K A 1
;@ HK2iR;® BEREEMNEFE, HEERPE
O B I RAETE N 5 B B 5 ; @ A IF A
AGHERE ;B oY S MR IR s, BB 50 1, %
34 {0 s AEHE 29 ~79(53. 1 +7.3) % B 30 1], 4%
i 54 05 5 IF kS5 A835 19 0], R G Tk 4G
HH 65 B G IFmAL i 9 B, KRB ITmAL %5
75 B R EH AT . <3 em 59 B, >3 em 25 f]; iy
. 1T -1 55 6], M-IV 399 29 £ ; i ses o AL 2 B
oAk 53 6 AR5k 31

1.2 FELE#H#B NRAGE Cyclin D1 K N-cad-
herin BATEFEN A (ab104627 .ab134175 .ab18203, 3
Abcam A F] ) ; Vimentin | E-cadherin BT REBT R
(5¢-6260 .sc-8426, 35 [F Santa Cruz A H]) . 1995 7%
it %3k (pCDH-GFP-NARGE ) A i[5 NARGE JE[H i1y
SW480 i itd ( Plko. 1-puro-shNARGE ) & X iR 25 2,
SW480 4 ( i HUAERHE A F]) s MTT 41 3%
FEAG AT & (585 . TB112, FE[E Promega A F] ) ;
Transwell 2005 F2 M (5253822, L EFET /A A]) ;
Matrigel 51 (555 1356234 , 35 [E BD /3 #]) ;293T
Y IE % CRC 4L 2 FHC K Jihig 40 it 2 HT29 |
SW480 .SW620 , LOVO ( £ [E ATCC 22 W], 21 Jifd 55 5%
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A% :10% JIG4F LT RPMI 1640 5532 5L 37 °C 5%
CO, 4HHIL5 344 ) ; SYBR Green PCR Mix (4312704,
K ABI AT,

1.3 JfRSEIER SW4S0 A RE ¥ 293T 4
FEFPT 10 em 48 35 L, 7R FH 3 a0 760l 1 5 2 e
WA & (MaxiCap, JU Rt REHE A R]) TR EEE
KRR HRYFR 6 pg, VSVG 1.5 pg, PAX 24.5
pe, HBS 1 ml, BLif AR5, JiNA CaCl, 67 pl FE5R
A1, HE 1S min JE A FRILY, 6 h J5 40,
48 h JG W TE LIS, 4 °C .1 500 r/min &0 15
min, FIFWH 0. 45 wm JEATUE, R BIG TR < Wk
AR =4 1 BTN AR BRI AR 4 °C R, B
B 4 °C 7 000 r/min #5010 min, 57 FIEW, N
PBS HEJ541%%, —80 CIR-AF, SW480 Zif#fh T
6 LA, N polybrene (1 : 1 000 ) FIXJ 1 #9954 5 I 1%
W EEFRHE 2 ml, 24 bS5 BRI, i E A BT 2R O ok
SW480 4ifiti (1 : 2 000)3 d, HT T —525:,

1.4 RT-PCR # il TRIzol ¥ 4% HUZH i h 4
RNA, D& RNA AA , %% 5 & i cDNA, LA eD-
NA JHEA#E 4T RT-PCR K, 514 )75 W3k 1,
SR Z 20 wl, f335 SYBR premix 10 pl, FIE5 14
1wl RS 1 wl (cDNA Bt 2wl TR IR T
K6 wl, RWESEE95 °C 10 5,95 °C 40 5,65 °C 60
s,70 C 10 s, 3t 40 MEFA, B 03 A FHXT R 8
KR 2 -8k RR

=1 51455
512 R JFa1(5'3")
NRAGE F: AGTCCACTGAGTACCGGAGAC
R:CATTTCACGCATCTGGCGTTC
CyclinD1 F:CAATGACCCCGCACGATTTC
R:CATGGAGGGCGGATTGGAA
E-cadherin F:CAACGGAATCCCAAAAGCAGCTG
R:TATGGTTGTTCTGCTCTCT
N-cadherin F:TGCGGTACAGTGTAACTGGG
R:GAAACCGGGCTATCTGCTCG
Vimentin F:GACGCCATCAACACCGAGTT
R:CTTTGTCGTTGGTTAGCTGGT
GAPDH F:GAAGGTGAAGGTCGGAGTC

R:GAAGATGGTGATGGGATTTC

1.5 MTT #E LW 4 NC 44 NRAGE i &Kk
20 NRAGE R4 4 LLEEFL 1 x 10* 4~ 40 i Y i
b2 96 fLAk, REALAMEE IR IE 200 wl, B4l 3 &
fLo FRAAIEE S 3597 0,24 48 72 h #¥&, il A
20 wl MTT 71,3 h J5 5% EIEW, A 200 wl /9
DMSO ¥ 22 1 25 5, SR8 5 BEpR A b 450 nm P

F ARG A5 AL A W B 1L, 5 SR B 4% Tk B 2 AL Y °F
B,

1.6 Transwell SE3&  Ff Matrigel 3&J5 K5 55 575
DL -8 B EL R B A T A B B KL TR, B A
e B 1 L o i A 9% 24 FLARAY Transwell /NE ) &
I T 37 °C #E 30 min, 3 IR H JC L3 1% 77 3K
A6 30 min, P4 NC 240 NRAGE i k4 NRAGE
AT ZH 40 5 B 2 50 x 10%/ml, B 200 pl A |
= RENMA 500 pl & 20% G4 MG G 33, 24
h J B Transwell /N2 PBS ¥k 2 Yﬁ(,l()% ZEH
T8 5 40 min, 0. 5% 45 i 2244 €4 15 min, M52 5
PERIE L2 A0, PBS YE2 ¥k, BT ( x400) FfilL
PEH 5 SHLEY KT S MG RE AR EL B 45RO
18,

1.7 SREENESEIE K NC 41 NRAGE id %54 .
NRAGE @Il 4l 4 i LA &L 3 x 107 e Fh 2 6 4L
M, FRam I BE W J5 , R 3R 4L %% PBS ¥k 2 X,
Ji RIPA 410 2439 300 wl, 7K 2% 10 min, K540
JEE TR E 1, BCA BN ERE, IS x
SDS- FFEZE i ,99 °C 4 )& 15 min, SDS-PAGE
LK - W 4 B E 80 V, A B R TE I 120 V, TR
PR 90 min H I 300 mA, ¥ PVDF JERCA 5%
RS A rh B 2 b TBST %% 3 ¥R, &K 10 min, —
Pr4 CmESR, ZHER 1 h, BAFENE
(ECL) = B2 laAH

1.8 Zit=4IB 5 SPSS 21. 0 AR 4FUEAT 5o
4301, R GraphPad 8.0 A2, TR «
+5 TN, R AT LA, THBUR KDL v £ 5
RN A X R T, P<0.05 WESA
gt XL,

2 #£R

2.1 NRAGE 7£ CRC BALAFMRIE HiEmd
S I, 41 21 NRAGE mRNA AU AHXT ik
(2.631 +0.303),(1.054 +0.212), @42
NRAGE mRNA AHX} A5 I & TR o5 412 (¢ =
40.475,P < 0.001) ; 59 55 4 2Vt i 41 21
NRAGE 25 A #A W i, W 1,

1 REHERNEARASEZHALAS NRAGE HEBRIE
T RSN AN RRESF ALY 1 ~ 4.4 IR 555 AL
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2.2 CRCEHAZLt NRAGE WRZEEIEKFES
HEHXZE CRCIEALT NRAGE %3k 5 e 4y
W AR ROk S5 A4 (P <0.05) , T 5%

VRS (N PN NN R VA SN L 5 P S
W2,

T2 JBHELHR NRAGE RiES5IGKRFEBIFMERR (v £5)

BH n NRAGE ¢ {8 PH

FRE(H) 0.816  0.417
<60 38 2.602 +0.312
>60 46 2.655 +0.283

531 1.888 0.063
3 50 2.581 +0.268
X 34 2.705 +0.332

JirIgE /N (em) 1.213  0.229
<3 59 2.605 £0.262
>3 25 2.692+0.378

Jige o7 & 1.658  0.101
4 54 2.591 +0.253
HW 30 2.703 +0.363

Ji9ed 734k 0.226  0.622
[l 53 2.625+0.282
o1k 31 2.641 +0.360

I R 439 4.363  <0.001
I -1 55 2.531+0.263
m- IV 29  2.821£0.335

R 5.115  <0.001
FH M 19  2.935+£0.396
B 65  2.542 £0.259

AL RS 6.265  <0.001
el 9 3.248 £0.405
T 75  2.557 +0.301

2.3 CRC PhEZHA R R IEE A &= & NRAGE By
Fix  CRC R 401l & HT29 ,SW480 ,SW620 , LO-
VO NRAGE mRNA J¢ 7 (B & & T 1E & 40 i &
FHC(t=7.325.9. 124 .18. 644 .19.012,P <0.001) ,
RS PEAI I R SW620 .LOVO NRAGE mRNA 27
FIY 2 38 B 8 & T AR5 B % CRC 8 40 il R
HT29 .SW480 (¢ = 5.378 .5.105.7.709 .7.913, P <
0.001), WK 2,

2.4 TRiIESHEK NRAGE X SW480 ZAREIEHE K
EREENBIFN Gy BN SC 55 50 E NRAGE Y&
FR AR B RCR R4, WK 3A, 5 NC 4l L,
NRAGE 1 & 35 41 40 i 7% J1 86 m (1 = 9.524, P <
0.001) [RRMMEIN L (1 =6.324,P <0.001) , i
NRAGE i % 21 40 i 3% )7 8 I (¢ = 11,132, P <
0.001) fRZ&4M %58/ (¢ =8.748,P <0.001) , W,

K3B.C,

B2 CRC B4R R K IEE 410 % &1 NRAGE HIRE
A £ 4HfE F NRAGE mRNA 23K B £ 40l R NRAGE E 1%
ik; 5 FHC H3g: * P <0.05;

2.5 FRESEK NRAGE X SW480 ZARfILHE K
R 18] iR % ¢, ( epithelial-mesenchymal transition,
EMT)#HX MBI 5 NC ML, &k
NRAGE 4 SW480 #tififd CyclinD1 \N-cadherin } Vim-
entin ) mRNA NEHFEETFE , E-cadherin ) mR-
NA K 75 1k A%, NRAGE i i 41 SW480 4 Jify
CyclinD1 | N-cadherin & Vimentin ) mRNA K& A3
KA, E-cadherin 1Y) mRNA M £ ETHE (P <
0.05), WK 4A B,

2.6 NRAGE i#id ERK & 51 &8 77 SW480 4
PEIEE R ITRBEES 5 NC 4L, i3 ik NRAGE
ZH SW480 il S p-ERK1/2 & 14 % 35 & &, i
ERK1/2 AKT }% p-AKT A JoHH B 22 5 WA S5A,
Tyt 263k NRAGE £ SW480 4 Jifd )i Fl ERK 411 i 571
U0126(20 pmol/L)24 h J&,NRAGE # + U0126 4
LAY GE MRS R T W R R, ULIEI 5B LC,

3 it

CRC (5 AL 15 1A% PR AR S P 5 E
WA 2o M P Z L R A 5 O Nl e (8 T 45 F Y
ANTEAE , 51 7L 22 i R AT ) i 8 A% () 410 2
DRI AR 3% , B0 JOPRIGBH R T ) | S e i) AR
IR B AR A5 R B A2 A5 B R AR W S W RE TR A
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E3 NRAGE %t SW480 £fi Bl 58 & 1T 75 8E 1 RS20

A:SW480 4Tl NRAGE # F it 3k MR ARAC R B ; B - 45 2 40 M W4 G RE ) LA ; € A AL AT MR 4= SR B ) HL A

0.05

x20;5 NC 4 H#. P <

B4 ERiEHEK NRAGE %t SW480 41458 K EMT 48 X 54509500
A ST e EMT M5EHEFR mRNA 363K HUER; B £ 41 FH I EMT HCHEARE AR e ; 5 NC 4L k% . * P <0.05

5T CRC 1R B B & L, SH4858 1 CRC iR
FralE®x Fis R L CRC FIR W12 W AT 259 i F
R RRTTRRAEAG HAT B R IME.,

B0, 2R SEHT R ( MAGE ) 3 R 575 i B 40 3%
I BRI ALY BLAT i RSP AR AE A9 1 8 MAGE
FERTENZE NRNBE D fa |7z 0k A A AR
P kBl E 2 CHEZMIEH, NRAGE 3 H
J&F 11 & MAGE W% , B Z R oihe, 5 )81
o e U AN S 7/ K= N < e I R ¢
5318V R NRAGE 76 JIF 98 | FL IR g 45 g v 635
VA TR R | e ST A R v Rk R
S 5B B R R VR 2B S AT
Ao EWFIE R, CRC #E4H 4 T NRAGE mRNA &
FEHFIEIE B, 5 I1E W85 5B FHC 41

FHLEE, CRC fith 928 40 ffd ' NRAGE mRNA K 7% 1 ik
Y HET CRC ' NRAGE 26k F i B HLE 14 A
THAE, TRES ERK {5 5 B 01 BE S A ¢, Jiang
et al " FE B TS R &K B, ERK &2 Z20-1 AR
Ak T BEAE HE NRAGE 283k, 1 1M 12 ik B 98
Jifed 2 L I T S e ¥, i E R 4 SR R, NRAGE
() 63k 55 Il A 3 bR PR B 56 8% S b B 6 o, 3R
H] NRAGE W=k S 542 8E CRC (I i Jg S
¥, Sun et al" BFFEHLIE , Bl R NRAGE (175 %
TR RE A 38 A 1 1) 200 B B B B0 1 PR P27 B Rk AR
HEREEANIE G, /S A 30 i) 2 8, 412 2F B 98 440 B %) 3
B, FEUMR o BT R ASHESE R, FE SW480 4l
b it %635 NRAGE J&, CyelinD1 3k 3, K i
NRAGE #] g i {2 #F CyelinD 1 i 32 3% | {2 #F 40 ity
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5 NRAGE &it ERK {5 518 BT SW480 Hpattsa R T HEE N
AU ERK 5 538 AR 13605 B A5 4 A0 MU AE A 0 LU ; C. A A AN IR R B RE S g S5 00804 (8 x 20; 5 NRAGE id ik i, * P

<0.05

JA R AT, S B o 3 L ik — D E S
NRAGE Xf CRC Mg 41 i A5 9 2447 B 5 ), 3 3k
MTT 451 5256 B Transwell 1T 5256 % o 2 15 58 #il
Fr NRAGE 1y SW480 4fi il # 47 Thy fig 4 ik, 45 2R
NRAGE i ik i SW480 41 fitd 3% 4 K iF 7% fig J1 4%
NC ZH BH 3858 | i ik % NRAGE 1) SW480 41 g5
KT BE 10855 . W] CRC 71 NRAGE (283534
P bR A 5 ST RS . AR IR B ST P UESE
NRAGE (13 35 7K V- Ft (=1 B f% ST T e 98 56 J 2
Ror2 Sre % 1Y 3 35, #F 1M {8 3 5 T 45 I8 & 1 g
(MMP) 1 MMP9 B33k, T B4 i 2 [4] 26 B B8 7 9
55, A2 28 IR A0 B i) Ja SRR VI RN B . EMT R g it
i g6 4 e i A RS BE T T EMT s & — 1
ZHI M 2% W I TGFB K%, Wnts Notch Fl1 HIF 25%
AN SR AR R AR B - FEJE R
PERIESR , b PERR R E-cadherin 2635 1) F 18 K ]
JFiPEFRE N-cadherin 3509 EiE1 A, iR
NRAGE A g2 ¥E CRC 400 % 4 EMT, 3845 J7)
TR SO B I BE T . BRI R, AR S
Kot 2635 5% A Ak NRAGE J5, SW480 41l ffl th EMT
FEFEHR U E-cadherin \N-cadherin & Vimentin {3
KGR ER 5 NC AL, i 3Rk NRAGE 494
il N-cadherin & Vimentin 335 % 5, 1M E-cadherin

FIREAR, KW NRAGE )5 REEHE CRC 41
KA EMT, 385 b g 4 M i 12 0 Sk RS B ). 159
AR GBS R NRAGE (1 %34 % 3] MAPK/ERK
F1 AKT/PKB i #5845, T4 NRAGE B[ 1)
FIE T LI AKT 3486 % ERK 36 4, Rl AKT
e ERK A8 BR AL /K -, 75 5 b s 40 Bl i ok
43 AT SW480 il Jitgrh NRAGE {1 i it 8 4 Jfd iy 448 7
JAEB AL, Z R W IR R it F35 NRAGE J5
ERK1/2 .p-ERK1/2 AKT & p-AKT ()RR HE M, &
78id 35 NARGE J& p-ERK1/2 ik Fi#, JIf H.
JnA ERK1/2 #1413 U0126 J5 , NRAGE £ SW480
i 7E MRS R BE ) 32 B A, $27R NRAGE
AR e HE ERK1/2 MR L , fe F Al Jed 240 e 119
HOFE TS
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The mechanism of NRAGE on the proliferation and
invasion of colorectal cancer cells
Zhou Dixia' , Lii Haidong', Jin Bingjin®, Liu Guoqing'
(' Dept of Oncology, *Dept of Pharmacy, Qinghai Provincial People's Hospital, Xining 810001 )

Abstract Objective To study the mechanism of neurotrophin receptor-interacting MAGE homolog (NRAGE) on
The clinicopathological data of 84 CRC

patients were selected. Fluorescence quantitative PCR (qPCR) and Western blot were used to detect the expression

the proliferation and invasion of colorectal cancer (CRC) cells. Methods

of NRAGE in CRC tissues and adjacent normal tissues. The relationship between the expression of NRAGE in canc-
er tissues and clinicopathological characteristics was analyzed statistically. RT-PCR and Western blot were used to
detect the expression of NRAGE mRNA and protein in CRC tumor cell lines HT29, SW480, SW620, LOVO and
colorectal normal cell line FHC. MTT proliferation experiment and Transwell migration experiment were used to ob-
serve the tumor cell proliferation and migration ability of the NC group, overexpression NRAGE group and NRAGE
knockdown group. The expression differences of AKT, p-AKT, ERK1/2, p-ERK1/2, E-cadherin, N-cadherin and
Compared with adjacent tissues, NRAGE mRNA and

protein expression in CRC cancer tissues were significantly higher. The expression of NRAGE in cancer tissues was

Vimentin were detected by qPCR and Western blot. Results

related to tumor stage, distant metastasis and lymph node metastasis (all P <0.05). Compared with FHC cells,
CRC tumor cell lines HT29, SW480, SW620, and LOVO cells had higher NRAGE mRNA and protein expression
(P<0.05). Compared with the NC group, the proliferation and migration ability of CRC tumor cells in the overex-
pression NRAGE group was significantly enhanced, while the knockdown group was significantly weakened. Com-
pared with the NC group, the SW480 cells in the overexpression NRAGE group had higher p-ERK1/2 protein ex-
pression, but there was no significant difference in the expression of ERK1/2, AKT and p-AKT. After the SW480
cells in the overexpression NRAGE group were treated with ERK inhibitor U0126, the proliferation and migration a-
bility of SW480 cells significantly reduced. Conclusion NRAGE can promote the epithelial-mesenchymal transition
of CRC cells and enhance the proliferation and migration of CRC tumor cells by activating ERK signaling pathway.

Key words

colorectal cancer; neurotrophin receptor-interacting MAGE homolog; epithelial-mesenchymal transi-

tion; proliferation; migration



