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Expression and clinical significance of long-chain non-coding RNA lincRNA-BBOX1-2 in gastric cancer

SUN Ying', HU Mei-jie’, GU Wei', LI Jian', WANG Ji', ZHENG Xiong'
1. Department of Gastroenterology, Luwan Branch, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200020, China; 2. Department of
Gastroenterology, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China

[Abstract] Objective - To evaluate the expression of long-chain non-coding RNA (IncRNA) lincRNA-BBOX1-2 in gastric cancer tissues and the value
of diagnosis and prognosis of gastric cancer. Methods - The expression of lincRNA-BBOX1-2 was detected by real-time quantitative PCR in 45 cases of
gastric cancer and adjacent normal tissues. The correlations of lincRNA-BBOX1-2 expression with clinic-pathological features and clinical prognosis were
analyzed. Results + The higher expression of lincRNA-BBOX1-2 was observed in the gastric cancer tissues (3.291+0.274 vs 1.125+0.075, P=0.000) as
compared with the adjacent normal tissues. Up-regulation of lincRNA-BBOX1-2 was associated with positive lymph node metastasis (P=0.005, r=0.172)
and advanced clinical stage (P=0.013, 7=0.137). Receiver operating characteristic curve analysis showed that the area under the curve (AUC) value was
0.916 (95%CI 0.859-0.972) for lincRNA-BBOX1-2 in predicting the occurrence of gastric cancer, and 0.720 (95%CI 0.565-0.875) for lincRNA-BBOX1-2
in predicting the lymph node metastasis. Conclusion - The up-regulation of lincRNA-BBOX1-2 expression in gastric cancer tissues is associated with the
clinic-pathological features of gastric cancer. lincRNA-BBOX1-2 may be used as a potential diagnostic biomarker in patients with gastric cancer.

[Key words] long-chain non-coding RNA (IncRNA); lincRNA-BBOX1-2; gastric cancer; TNM stage
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Gene Amp PCR system 9700, ViiA 7 real-time PCR system
Wy B 36 [E] B AR AR Gt 23 W] 5 SuperSeript T Ry, 5 %
J 5 5% 2% i ik . TRIzol I 7| W B Invitrogen 2% &]; RNA
fil 1 %l 751 W B Epicentre 2% Wl 2.5 mmol/L ANTP Mix iy
H HyTest v vl oAk CEE, WEE, SfE. &0, Hhik.
0.02 mol/L LI B Eilg (IR A R 2 w5 Wk,
EP % BLULAEIIF Axygen 247,

1.3 285051k
1.3.1 RNA #if¢ 55 B AFEAH 10 pm JF 1 £
IR 8 K. SIBUAESH 215 1.5 mL RNase-Free Y 2.0 %
i, A TmL ZHSE, B ZU4E % 5Smin, 12 000 x g B
W A I mL Tk CEE, BIFE
12 000 X g B5.0» 2 min, F£ -i&iE; A 10 pL
& [ 5 K (Proteinase K), {f#H 20 &3iZ A, 55 ClEH
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A 1 mL TRIzol i 71, J W 3h 2 4 85 347 2 3%,
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02mL & fh, FahRIZIPkim 15s)F, 15 ~30 ClEH
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2 ~3min, 4 C [ 12000 x g Bi.0» 15 min, $f /K AHEEFE 5
BHIELOE T, 5 0.5 mL SRR A LLUTTE K H ) RNA,
RAJE 15 ~30 ClFE 10min, J5F4 CT 12000xg 5
O 10min, F R KR, A 1 mL TRIzol iR 7l 2 3K 10+ d
HOIMA F A 1 mL 75% g, i P RNA JLie. #:% )5,
R CBEE IR, =R TR
RNA JL{E 5 ~ 10 min, % RNA [, SEHIAJC RNA i
7k (RNase-Free H,0), K& W4T JLik, 55 ~ 60 CHiFH
10 min, FREH) RNA IR RAFE T —80 C,

i F| NanoDrop” ND-1000 ( £ [§] Thermo) {l]’& RNA
Y e B Fnaf B, MU & A 4% A RNase-Free H,O /] %,
RNA % T 20 uL RNase-Free H,O A, HX 1 pL ik f7 48 M,

4 °C 7500 xg B .,0» 5 min,

D (260 nm) /D (280 nm) Fr{E 5 1.8 ~ 2.1, HI% RNA
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1.3.2 cDNA & ik B filiB K{E A%, & RNAOS g,

0.5 pg/uL Oligo (dT) ,, 51 % % # 1 uL. dNTPs Mix
(2.5mmol/L) 1.6 uL, #n A RNase-Free H,O £ & {£ fH
14.5uL, 65 C/kix Smin, gk FitE 2 min, 8 8.005
FE 85D R IR I S % e e 2% bl 4 uL, 0.1 mol/L
CRROBERE 1 uL . B PERERREEHM &I 0.3 pL, SuperScript
I 55ty 0.2 pL, {8 2))5 37 CHaEji | min, ZJ5 50 C
278 60min, 70 C {5 H 15min, {FEEZeiK. cDNA &k
R —20 CHRAT,
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10 pmol/L () PCR $ 5 1E 71 5 ¥ F I 7 51494 0.5 uL,
KEBED 8L, RHEMRIR A, 4200xg R B L.
Sl 5l (F 1) i Primer 5.0 3k i, f% 8 uL ik &
& nF 384-PCR #ixt LI EEA~ LA, FEANAKE RLAY 2 ul
cDNA, 458 2.0 A . #F Lk 384-PCR Hx B T kit &
PCR {{_F#47 PCR [ Jvi: 95 C 10 min; 95 C 10s, 60 'C
60s, 40 4~ PCR{E3, #0845 A )G, HESL PCR =4
Wk fidth 2 RN 2495 C 10s, 60 C 60s, 95 C
15s, iR 2 Bt rodr.

1 g = PCR 5751

Tab 1 Sequences of the primer pairs used in the real-time quantitative PCR

3| 51
lincRNA-BBOX1-2
IERS 4 5-AATACCAAAGAGGGCCGC-3'
JRIA15 14 5-AGTTCCCCCAGCAACCTC-3’
GAPDH
Em 514 5-AAGGTCATCCCAGAGCTGAA-3’
DL 5-CTGCTTCACCACCTTCTTGA-3’
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H: 4 (receiver operating characteristic, ROC) i & 4> ¥t
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2.2 lincRNA-BBOXI1-2 1£ Vi 3 41 ZURE 55 1 3 41 80 i
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B o ss E #4140 (3.291+0.274 vs 1.125+0.075,
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Fig 1 Expression of lincRNA-BBOX1-2 in gastric cancer and para-cancerous tissues

2.3 1lincRNA-BBOX1-2 [¥)3 ik 55 ¥ 9 1% VK 95 BILREAE 1R] 11

B L lincRNA-BBOX1-2 iy KRk KT 5 B4 4
WL CMERI. Mo LRRE . RIEEEE T B A (B
P>0.05), {H5 itk a5z (,=0.172, P=0.005) K
TNM 438 (5=0.137, P=0.013) #H3% (F2). fEEMkE
FEELFE . TNM oy Bk i s, J0H 4140 lincRNA-
BBOX1-2 IR KTt
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2 lincRNA-BBOX 1-2 [ 335 5 5 3 1 PR s B AE 1] 19 5 2
Tab 2 Relationship between expression of lincRNA-BBOX1-2 and clinicopathological
characteristics of gastric cancer

lincRNA-BBOX1-2

o Y A MR
Eih 0.079 0.062
<63 4% 22 2.769 +0.254
>63 % 23 3.791+0.461
2] 0.052 0.132
w 33 3.041+0.291
s 12 3.979+0.627
BB IR E 0.005 0.645
oriais 27 3.396 +0.360
s 18 3.134+0.433
RVRE 0.037 0.204
Tl ~ T2 16 2.819+0.313
T3 ~ T4 29 3.552+0.384
HEEED 0.172 0.005
I 25 2.616+0.253
sl 20 4.136+0.473
TNM 4348 0.137 0.013
I~1 26 2.716+0.263
M~ 19 4.078 +0.495

2.4 lincRNA-BBOX1-2 il ¥ 3% % A i B i
ROC h&ksrtresf (& 2) Eor, lineRNA-BBOXI1-2 7£
T & A IF, AUC {E2h 0916 (95% CI0.859 ~ 0.972),
B oW OR O Sk 1388 I, f B 822% (95%CI
0.680 ~ 0.920), HrFFE % 86.7% (95% CI10.732 ~ 0.950),
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2 lincRNA-BBOX1-2 il B & & & A ROC fi&k
Fig 2 ROC curve of lincRNA-BBOX1-2 for predicting gastric cancer
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BBOX1-2 7£ Tl #lll 5 % ik 2 45 %% #5 I+, AUC {& 24 0.720
(95% CI0.565 ~ 0.875); 12 W7 {l % 3.023 b}, U
65.0% (95% CI0.408 ~ 0.846), Hi5:pE 4 68.0% (95% CI
0.465 ~ 0.851),
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Fig 3 ROC curve of lincRNA-BBOX1-2 for predicting lymphatic metastasis of

gastric cancer
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IncRNA & — 5L 3 AK BT 200 nt A RNA 4+,
B R RAE, ANHAARILEQIRE D LR
L7 W], IncRNA H A58 KA FE IR Dhae, 52 M5k
RE Kk, KR, HRERREY), Blan. BERF IR
3 (maternally expressed gene 3, MEG3) *f i iy &
AL R EEINEIVE R " i HOX #5534 )X L RNA (Hox
transcript antisense RNA, HOTAIR) * MRk 4. KB
AR ", Lu 2% RS R B . MEG3 (E-{E/ MR fiti
TR A R T AR RS0 2, 1 HLS s R/
SR W A O, (IRFE MEG3 5 ARG R IEAHE
FEARIME Fik MEG3 sliad 46 p33 F PR AR08 i 41619 20
MR A RS AI R T (RN B Sk IR R, MEG3
AT R AT K. Gupta 25 ™ I i & PCRORY (F 8
FLIR R KB R S HOTAIR Wik & i THER
BH G 5 R K PR T HOTAIR W335 Al 1 FL I
MERE e P s SER AR, &k HOTAIR Wl st LR
b R AR R 28 S et AT HOTAIR 235w A1
YRR 22,

PCAESRWEIE MY R B, IncRNA (365 55 5 i
kA, KRR ZEY), fl4n: HOTAIR fEREAH L Ry ER
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R & TR SRR AL, I H S e o 1 bk LR R
FA5E " MEG3 76 B i S (25 W B AKX TR 55 15 %
HA, [R5 bR TNM 53 3 B 5 DA S s K /NAH
3™, Arita % " %} IncRNA H19 fURFZE 8o, Hok FAE
HoEEE M rh B & T, R EARA ARG BE R
W AL, $Eos H19 W] HITH i RS W fn R JE A8,
Sun % " %t 78 {51 B RRALENHEATRIF AT, R B IEH AL AU
Lk, IncRNA AC096655.1-002 /£ 59% (46/78) [Y'E g
HIRER IR s A ARFELTORHF 7R, AC096655.1-002 5
TNM 5y B 2%, HRERKCE L%, ot
B B BB A TR H

FERTIAREZE ™ i, A6 FRRBE S P 1 6 % 98
B AHABIE 5 24 RE & b 2 T 1297 4> IncRNA F1 2 037
A~ mRNA,  HAE iR A 5 FOE 5 22 Z [AE 22 ki,
il 3t S B PCR 7E 5 4h 10 {51 5 988 i 5 v it — 25 IE s
TR bR 4855 H A 1 (urothelial carcinoma-associated
1, UCAI). lincRNA-BBOX1-2, CR594506 #1 BC015134
(238 KT 5 R 51 I e 45 R =8 Horh, UCAl A
lincRNA-BBOX1-2 7 B #4140 h 323k 14, ifif BCO15134
1 CR594506 £ 7 4L 2 b Rk NI, gatd — AEgmid &
A4t 235 (coded non-coded gene co-expression, CNC) [
248~ T Bk 4 /4> IncRNA 55 26 Ff mRNA #H5¢, 424 1
I T ix 26 IncRNA 7 i 3 i 1ok B2 b AT CE A T 2R
H h, 1lincRNA-BBOX1-2 {ii T 11 5 4L 4 &, CNC [ &
BoRH S 2 TN bR 9% 2l A PR 2w il &R 5 (proline rich
5 like, PRR5L). Rho % J% GTP i 1 (Rho family GTPase
1, RNDI), JKeF4edifil: KM+ 1 (fibroblast growth
factor receptor 1, FGFRI). #4545 ML 3t & A& 9T
J£ 11 (anaphase promoting complex subunit 11, ANAPCII)
FIRRE Fyn #H5E)iKY) (embryonal Fyn-associated substrate,
EFS) #HHE, iXZK W lincRNA-BBOXI1-2 7F 1§ 4 & A I
Kt RErp LA e Y,

AT 4L B o7k lineRNA-BBOX1-2 1F 45 {3l 15 # 41
D RIBACFR & TR IEF AR, ffniRis
PWARES 5 T BRI R AR S MRHE ROC fhks Prak
F, B 2 lineRNA-BBOX1-2 1y 7k - 75 Tl Ml ' %
KA, AUC {74 0916, #uEE KA 82.2%, KA
86.7%, 17n lincRNA-BBOX1-2 {£ FEmizHih A —En
ffr{A. lincRNA-BBOX1-2 {3k IK /KT 5 1 s itk L 45 e 7%
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