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[(BE] 8@ A0 F% P NRAA2ZCUAR Nurr D HE F ty 35, A NRAAZ E B HLH & FRAE X X BV T ERBHE . KiTHLE
BEBREAERMERNXR, & AXABMTEREEASD TN NR4A2 R T F AN A ZE R TERHE, ¥ £ E PCR
Al NR4A2 B R ARGy R BN PR L ZH o8 304K Lot 2 & PCR AN 41 B A f NRAA2 R 5 8 F M1k 1
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HLHET 2B R NRAA2- | f2 NRAA2-1], Lot &8 PCRAM 41 Al A+ NRA4A2 R 2 # R MR AE F A4 L&
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REHEUHFREL, REANMEMNAABEFZ AL T NRIA2 XA MR EFTELEARSL. EL£FREITFE X (P=
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NR4A2 and its splicing variants contribute to tumorigenesis and metastasis of gastric cancer
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[ABSTRACT] Objective: To investigate the expression of NR4A2 (Nurrl) and its splicing variants in gastric cancer, and to
evaluate their potential association with the pathogenesis and metastasis of gastric carcinoma. Methods: Alternative Splicing
Database (ASD) was used to predict the possible splicing variants of NR4A2; they were identified by gene sequencing technique
and their expression was detected by semi-quantitative PCR. The mRNA expression of NR4A2 and its splicing variants in tumor
and the corresponding adjacent-tumor tissues (n=41) were determined by real-time PCR. Meanwhile,immunohistochemisty was
employed to examine the protein levels of NR4A2 in the tumor tissues (n=28). Results: The expression of NR4A2 mRNA was
observed in the primary tumor tissues, adjacent tumor tissues, and metastatic tissues. Two splicing variants of NR4A2 were
discovered: NR4A2- | and NR4A2-[]. The mRNA expression of NR4A2, NR4A2-[ ,and NR4A2-]] in the adjacent-tumor
tissue was significantly higher than that in the primary tumor tissue (P=0. 017, P =0. 007,and P=0. 004),and that in the
hepatic metastatic tissue was significantly lower than that in the primary tumor tissue (P =0. 001, P =0. 018, P =0. 016).
Meanwhile ,immunohistochemistry showed that the positive rate of NR4A2 protein was higher in adjacent-tumor tissue than that
in both tumor tissues and metastatic tissues, but with no significant differences. Conclusion: At least there are 2 splicing variants
of NR4A2 in the gastric tumor,adjacent-tumor,and metastatic tissues; NR4A2 and the novel splicing variants may contribute to
the pathogenesis and metastasis of gastric malignancy.
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AU 8 988 FARARA AT T cDNA Fikith 5 44t
(GEO:GSM253487 to GSM253498) , 4 & tE 115 &,
ST TN T ONRAA2 K 5 E R A T,
NR4AZ2(XFR NurrD) J& FIUAZ Z 4K 2 07 T 4 0
1 2q22-23 L FE DR A7 #E . &K 8.3 kb, A 8 4
SREF LT AWEFR . N NRAA2 J R 454 5 B
TRSF 38 2 Ve Pk BY e R A7 3L I Rk g # . Tch-
inose 25U R Nurrl S A 2 Fhofi: Sk k. a
Gt = 455 DR L /E W AHIR T Nurrl e 5
G SN 5 b B g g 7= A4 580 MR R . E W Xu
SR BANEF 5 7R A B A BT 4% T Nurr-1c. 40 5
FEAE 573 AR BEERME Y B B AR —Fh
FEAT SRR BLH L EOR AH B R B P T e
o SRR A R A s R A LA M I RE R £ RE AR
R NR4A2 BIRFFEZ AL TR LB R B 2 (9 3IE 4 2 B
NR4A2 5056 2%, NR4A2 8k B M 57
e B P R E ST H R R WA G E . AR
FERRVT NRAA2 SO v B0 05 42 i IR 3k 5 98
RIERMEB LR,

1 MBRFTE

11— PRI 2B R K B B A —
FF 2006 4F 12 A 2 2008 4F 9 H FARUIER 09 B e bn A
A1, 55 31 B, &k 10 B, AFE Y 41 ~76(56. 7+
18.6) % T A A AR AT ¥ R AT HORYT L T A R A i
Xof 5 IS 98 i 55 15 4 23 B RS b Gl 2 4 % 7%
33 B MR 8 By, B AR i A SR AR AR R R
T —80°C VK-, SALIFHRE 8 B (19. 5% k2
556 R 33 11(80. 5%0) . AR 12 191 (29. 300,
TR AR AR 24 (58, 5 %) JEEWE 5 6112, 2%0)
1.2 E%&XA  TRIzol XKW B Invitrogen 2 Al ;
RNA 5%  & W A Promega 23 A ; pMDI18-T
AR (DI01A) . rTag DNA R4 (R10T1),SYBR
premix Taq (perfect real-time) ¥ H TaKaRa 2
Al DH5 o B2 41 (CB1OD) W [ db 50 K AR A= AL Bl
FATBR 7] B R BB S DNA [R50 & [ 95 =
AXYGEN A ), i A NR4A2 £ g BT ikl [ 3%
Abcam 2\ A, EnVision ik F & W B F1 2 Dako 2%
A, LTSI A T Ay TRERS A
FRAE A,

1.3 & RNARRAK#F 41415 RNA #HU%
TRIzol 1271 i BT 45 #8 4F 56 1, 11 58 4 23 0t 0 BE AR
UV7504 X Fr$2 B RNA A7 4l B 2% 5F flE i

2 ug RNA J MR, #% Reverse-Transcription Sys-

tem Ui HFAT R 5% 5%

1.4 £ 5EE&F5H KM ASD B E XF
NR4A2 F& K AT GE A7 75 1Y 4 26 M 57 122 5 4 0K 3517 1t
i, Primer Premier5. 0 AR5,

1.5 RT-PCR &3Vl 2 43 5 DL A 68 4120 0
BN R A R S 1 pl SRR .1 U
rTag DNA B4 ,5 pl 10X PCR Reaction buffer,
20 pmol 514,25 nmol ANTP, EKFR 50 pl. KW
FEIF N 94°CHAEYE 3 min; 94°CABTE 45 s, iR K 45 s,
72°CHEAH 60 s.30~35 NMEH; 5 T 72°C L Af 7
min, 1.5%EASHIEENRE 120 V LK 25 min, L2
BEYL (o, UV AT FWEE, PCR P=¥4ifb G5 pMDI1S-
T #ARER: 5k DHo o BZ BN H 22N HH R
o T B L Pk B A S B I 15 9% L B 500 ] B B TR I A%
A6 RARAE AR A R /T

1.6 SYBR Green [ -real-time-PCR &4 41 il fic
X E AL b 8 i) IS B AL L 51 9 )7 51
NR4A2 (S-5'-GAG ATG ACA CCC AGC ATA
TCC A-3', A-5'-CCT GTG CAA GAC CAC CCC
ATT-3',52°C), NR4A2- [ (S-5'-GTT GGA GGA
GAA TTC AAC-3', A-5'-CGA TTA GCA TAC
AGG TCC-3",49°C), NR4A2-] (S5'-CCG AGT
TAC AGG CGT TTT CGA GG-3',A-5'-CAG ACG
CGG AGA ACT CCT AAG GA-3',54°C),GAPDH
TENRUEN S IRE1Y, B2 ul RNA AR, 20 &
Z:PCR MIX 10 pl 7K 6 pl 314 2 ] BERT 2 pl, R
H LightCycler®480 PCR ¥ #1752 i} %¢ ) /2 = K&
ML, PCR 25144 95°C 30 s #Ja 3h, 885 95°C 30 s,
58°CiBk 5 s,72°C ZEff 10 s, 3k 40 AHFER, 72°C
RTINS, PCR I 58 WU - 217 165 A 1th 28 4347
G ZE 95°C KRR 0.11°C /s,

1.7 SREMgiFEeE  wiE 28 SHE XA (f
16 RN 2 S SR R k) R e e 4
1k EnVision — 2B 740 NR4A2 £, BHPER
W o - B A PN A A A Ay B 4 L s A
BEALET BHME AN B0 =20% R (+) . =75% R (+)
+~H R,

1.8 it Fa® g B4 i SPSS 13. 0 481t
AL 3 BT 6P EORER T ¢ R B, T BT RER
X2$ﬁ\3/ﬂlo NILR R G IR 2, real-time PCR 45 5 L) #
AR AAKG IIAE 5 N 210 LU (E L £ log, e HJm 3R &
IR A ik K, 2 i 46 1B R B R IRRES . P<<0. 05
INhESEAGIFE L,
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2.1 ASD WM& F A3 % A5 ASD WM H 5
AR (B 1), Primer Premier 5. 0 #4511 44>
SRR MRREI R D,

1 NR4A2 & ASD I AY 5 7
S LGB R RS iRt K
Fig 1 Proportion chart of wild-type(WT) NR4A2 and
five NR4A2 splicing variants deduced by ASD

Different numbers indicate different exons;In indicates introns

El 2 NR4A2 B2 HMRMEESE

Fig 2 Expressions of NR4A2 and its splicing variants in gastric cancer tissues
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Tab 1 Primer sequence and condition of PCR
Essimn- AL )
Bt 2 PFCHR poEs] ISP
TN e
-..r:.;-l-.. CACABGTT == T Fed L]
Foah FTAT TGCT GaleC DS Filedl A sesan|
Eulilvid  BACGUITETREOTCGE [Bewsei i i
TEATETFE
el [t ] il Wi
by -
=lEEull  TTOTTCAGTTTATROGTTRG Mermei A ]
= T A Ta Tac Ta TASTTE (AN sEsEn)
=iEEaal  ATGCTOTCOTTGGGTTTG e amy s
51T
CCGEOTTE e ol ] LK}
TERATTT -1
2.2 RT-PCR %R 20 SURE A $i JRUAL I o o5 21

2L WSS R IR A XL R NR4A2 2 5 Fh
VEPEIE BT 3 A PR35, & B NRAA2 78 I I 55
BB g Rk (& 2), TSI EFRg &K
Iy B 4 DX I P G 3 B PCR 338 45 5 0 2 4461,
RPEY AR A 55 S A A, A B AR AU 45517 54 505 bp.,  ASD
) S5 H 7R P Ex2S/Ex2AEx5S/Ex5A A ik, 9
B4 PCR = b B 5 10 36 AS — 3,

i

R

A': The expressions of NR4A2(WT) and splicing variants in paired gastric cancer tissues; B: The expressions of NR4A2 and splicing variants

Ex2S/ Ex2A in primary cancer tissues and liver metastatic tissue; C: The expressions of NR4A2 and splicing variants Ex5S/ Ex5A in primary

cancer tissues and liver metastatic tissue (C1,C3-C7:Primary cancer tissues; N1-N3: Tumor-adjacent tissues; M1-M3: Lymph node metastasis;

1.4-1.7 ;. Liver metastasis; M; Marker)

2.3 WEFMERG IS N LSRR
PG PCR 7= W) i Btk A7 W ¥ 43 #r, 45 2R 3R W
Ex2S/Ex2A ¥4 i B F 515 ASD A $243E (1) 17 51 A
A, 4N 3 g on NRAA2 4§ 7 B IEFAL 54 bp
Z AT BRI i Ok, HiZ S5 A R R fig BT DNA 75 44 ™
A B SR A 4 O NR4A2- T 5 ExSS/ExSA §
R BRI T 2 2R K Z R IR AR
NR4A2-1] .

2.4 NR4A2 ZH FMIKEBRATHEL P oy X 5L

B B PCR & W & Bl NR4A2, NR4A2-T K
NRAA2- I 75 41 198 55 4 23 3R K 7K1 8 T e X Jir
{7 JE (P=0.017,P=0.007,P=0.01); 7£ 8 i & Ji&
TG ¥ A A vh 3R 3k K AR T B R LA g (P =
0.001,P=0.004,P=0.016), & 4 sF4\%hN I
s R AR XS BUE L, KT 0 Fom B LT 0 ROR
TV AR R AT A, A A E R R
URARER T A A 21 A8 AR A5 209 9596, 75%.50% .
25 % F 5 % B, 15 R BE Sk S L
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Fig 3 Sequencing results of NR4A2 type | and type I
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Fig 4 Down-regulation of NR4A2 and splicing variants in
primary cancer(A) and hepatic metastatic focus(B)
A:n=41,7+ts5;B:n=8.r+ts

2.5 NRAA2 BOEBBAL P AL NRIA2 K
FITEAN R S rb (g BHPE R R AN 5 R, e H0 E A
E NRAA2 76 28 4] B g e 7 i 55 2H 2L e ekt CHip
8 A B ) B BH M 2% 43 il Ry 4096 .50 %6 .33 %6, 22
SSRGS L =1.543,P=0.672),

3 it i

1R 2 NG R I S R e 1) S BRI, () B 12 2
FERYT R WO R ST/ E AN, B8 H ATk
LAFAIGST N F ARG & R T 4 ) 2 —
T BE A4 Ji AL 988 00— S 50 e R DR, DD R L
Iif o ARG S TR 11 7 AR e I A B B . RS
i g B 30192 W 23 3 b A ) O SR R o R TR

5 NR4A2 EAREHEHHRIZE

Fig 5 Examination of NR4A2 protein expression in different tissues of gastric carcinoma(EnVision)

A Primary cancer tissues; B:Tumor-adjacent tissues; C:Lymph node metastasis; D: Liver metastasis. Original magnification: X 400

J7 35 DAL 98 R 9 5% 1 R 41 20 O ok 25 S R Gk 3k
PR, 7 e e v 3R 3k SR 3R 3K A i IR K G 7= 0 gk T
A2 MR T I AR R . [ o g 7 A% o vh o R 3k
AR 22 5 1 25 DRI A 6T I 19 A7 9 v 2 38 AT 5 B A L
(2R 4R 7R I i 96 % B A O BE TR T DA Sy
PR W AR 8 IR e A MG . AR SEE B AR 2007 4R
i e I R B kTR BRAS cDNA K3k 43
M (GEO: GSM253487 to GSM253498) , k18 T 272
KRN H MR B S RBEN, P T
PWRIR 117 4, BERE 95 &, FRATA LR

PRI A EL A AH ALY A W 2 T 18 5 2 1 -2 1 Jo A
HAER(PPDEVIE E D0 E— A EBAY~UE
4 S BT R AR W AE R A T R 0 e
BT NR4A2,
NR4A2(Nurrl) 5 Rz 25 [ it/ F AR B 33 3R 0L
AR R T L % i 22 LB RE PR 2 T I K
FENE MBS W R R R E AR Y, Ak
AWK B NRAA2 A5 £ HF 40 M 1 5 o8 4 0 1 1 4
F. Ke 55X Hela 40 il & BB 58 & B, NR4A2
FEPRUUER 28 TS (R kg i T, B — 5 1B
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SRR T AR Ry M R YA T BT IR . TR RE  Holla
sl AR s BB T 5T P R L, NRAA2 25 COX-2 il
P RS B A bR K R VE . A 58 ek ) 41 5]
X R AR A E AT 2R 2 & PCR R I & B
NRAA2 SR F3k 0 B0 & AR S, R4
AR IA ARG IS8 R 55 1E 8 4 2UH P 48
o A SE T E i PCR 2528,

TEPRE Y 2 2 AL R W 1 — b AR Y
JEEEHLE B GEOR R B, 2 40 % 9 A IE R A7 7F
WEPRPERY Y R BRIV 2 LT ik PR Y
e RRA e (ORI N B iR e A e S
A TEBUVEFE S 1 g 4 2 % 2 9 P B 2 W Y ) B i
TR AT SRR SR R B R
fifrged % AR A5G, Lu 85 SR cyclin DI 36 H 20 3%
BEPE BT B A SRR 1) A A cyclin D1b. i 544 144
KRR 2 SR R MR & &b Rk,
Lee SV GHE 1 I 5% RS I BE B KATL (9 —Fp e %
P B S A L LA e e B A T R R T

NR4A2 K P 454 w8 B AR <y, T3 o 0 4% e o 4
PEATIE R R B 407 ARAFTE i ASD B A
Xt NR4A2 #4724 WA B 2 0 M % 500 JE &R G i
WA T e TRk B PR B AN B A O A B
25T R 1 22 B0 2 DA Sk v s 4R AR AR L BUdiE &
SR A ER L EA AR = R E B, AR UG I 25 R
N HA Ex2S/Ex2A Ex5S/ExSA £ %M 91, i Bt
KNG LR 420 bp #1274 bp, 5 ASD T /5 51
— 3 KA G DY S WU A AE . AR5 b EU
(R JLFp S b A A AT 2 B AR BIESE, AT RE SR T
ASD W E T AN [R] 241 828 s 4 2 o e SO 1Y) EST . T
W25 FIFARE X B 98 SR WA HEBR 1t A &
(R TR R, 79 o B 42 S A R A 1 9 AN R 2 SRR AR rh 3y
A E i PCR K IIE 52 B Fh A R Rk F
VA B A AL

e N R BUR (RO R R VA N &
ZUrh NRAA2 e H 5 4 44 32 3K K 1 1 A6 0, e 30 H:
TR A AL 5 B e 19 K 2B BOE B VAR 56
NRAA2 75 - 76T A0 T8 b8 5 T ) A 92 Ak e 2 By
Bt T H IR PR L A A W a8 2 AR
O AR A B A B PR R
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