v E MR AE WRYT 4 hitp://www.biother.org

+ 778 - Chin J Cancer Biother, Jul. 2017, Vol. 24, No. 7
DOI: 10.3872/j.issn.1007-385x.2017.07.014 - F 5 -

IncRNA AK093987 7E 45 e 2H R PRI RIA R HIGRE X
W, XUTE R AR TR, R (NIE T 2B — N REERE a W EEEL b, B4R, P )11 YT 641000)

(4 F] a4 50 KRR P R AK093987(IncRNA AK093987)7E 45 i 41 43 th (1 365 S FLl IR 25 X . = o - WicdE
201141 H 22015512 A VU T 85— A R Beieia 19 65 191 45 e R85 10 g 40 23 % e 55 AHL20RN 15 91 e R B 45 i A&
Tl JE IR 45 i il 2 2 L B LA R ONT R85 () 1B 45 4 21 . i3 Real-time PCR 4G IncRNA AK093987 75 65 151 £ i Jes 4H 23
9o 5% 11 B 4L 43 1% 45 B e 40 A T FR) 6 3, CCK 8 A6 I 5 2 siRN A AK 093987 T i IncRNA AK093987 2 32 14 25 7 788 Lo Vo 41 Jfd (1 184
. K Chi-Square 56 #l Kaplan-Meier y2: 4351 43T IncRNA AK093987 212 55 11 A< BE S 50 A A7 I (] ATIUS 196 R - Cox [A]
VA 73 M 540 25 e £ 35 DFS A0S I . 48 R [IncRNA AK 093987 1 45 7 i 45 27 v (1) 25308 I S5 v T 86 55 ZHL 4RV 1E 5 45 i 4. 41
(7.125+1.398 vs 1.058+0.070+1.092+0.049, 33 P<0.01). " IncRNA AK093987 33X [ 4% 738 Lo Vo 28 )i 184 5 5 25 [ (P<0.05)
IncRNA AK093987 (1315 57595 73 HA VR EL 25 56 85 Lm Ab 5685 L o Ak I35 CEA ZKF R A7 A B W AH 26 (34 P<0.05) 5 1M 5 /&
PR AR S KR AL 2 35 25 (3 P>0.05) s H1 R IA IncRNA AK093987 5835 11 7 £ DFS A1 OS #4) 45 1 3 44 # 15 &5 45
[DFS: (13.00:£1.49) vs (27.01£1.87) /3 ; OS: (27.00+3.32) vs (43.72+3.08) M H , ) P<0.01]; IncRNA AK 093987 (1) &k i kb 44 1
I PR 23 30012 455 B s A 57 B TS PR 35 (P<0.05) . A1, T i IncRNA AK093987 F 2 325 it 0% B S5 4071 1) sk J8 4 B XY 184 5 . 48 4 :In-
cRNA AK093987 2 5 4 ¥ 1) & A2 R » IncRNA AK093987 11315 5 55 40 W IR EL 45 56 45 LI Ab 56 L IR 404k < I CEA /K
PR B EAPRAEAT 2, W AT I 45 e 12 Wi A0 05 VA 18 2 F b 64

[E5A] KB ALAZ B IR AK093987 ; 45 i ; Toilk e AL A7 N 1] 5 i A= A7 I A

[FEIS2S] R735.7; R730.2 [CEAFRIRAS] A [XEHS] 1007-385X(2017)07-0778-06

Expression of IncRNA AK093987 in colon carcinoma tissue and its clinical signifi-
cance

XIE Xiaochuan®, LIU Qingsong*, DAI Yanbo®, LI Ji® (a. Department of Pathology; b. Department of Thoracic Sur-
gery, the 1™ People’s Hospital of Neijiang , Neijiang 641000, Sichuan, China)

[Abstract] Objective: To explore expression of long strand non-coding ribonucleic acid (lonRNA) AK(093987 in
colon carcinoma tissues and its clinical significance. Methods: Cancer and para-cancer tissues of the 65 patients
with carcinoma of colon who hospitalized in the 1* People’s Hospital of Neijiang, Sichuan, during January 2011 to
December 2015, as well as normal colon tissues of the 15 patients with congenital dilatation of colon, and perfora-
tion of colon, colonal twist and incarcerated hernia caused by various reasons were collected. Expressions of In-
cRNA AK093987 in cancer and para-cancer tissues of the 65 patients with carcinoma of colon and the colon cancer
cells were detected by RT-PCR assay. Proliferation of the colon cancer LoVo cells that were transfected with siRNA
AK093987 to down-regulate expression of IncRNA AK093987 was tested by CCKS8 assay. Cji-Square test and Ka-
plan- Meier assay were used respectively to analyze association of expression of IncRNA AK093987 with clinical
features, survival and prognosis of the patients with carcinoma of colon. The factors affecting DFS and OS of the pa-
tients with carcinoma of colon were analyzed by Cox regression analysis. Results: Expression of IncRNA
AK093987 in the cancer tissues of colon was obviously higher than those in the para-cancer tissue and the normal
colon tissues (7.125+1.398 vs 1.058+0.070 and 1.092+0.049, all P<0.01). Proliferation of the LoVo cells down-regu-
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lating expression of IncRNA AK093987 significantly reduced (P<0.05). Expression of IncRNA AK093987 was re-
markably related to clinical staging, metastasis of lymph node, distant metastasis, differentiation of tumor, serum
CEA level and survival status of the patients with carcinoma of colon (all P<0.05). DFS and OS medians of the pa-
tients with high expression of IncRNA AK093987 were significantly shortened than those in the patients with low
expression of IncRNA AK093987 (DFS: [13.00+1.49] months vs [27.01£1.87] months; OS: [27.00+3.32] months vs
[43.72+3.08] months, all P<0.01). Expression of IncRNA AK093987, distant metastasis and clinical staging were
the independent prognostic factors of the patients with colon cancer (P<0.05). In addition, down-regulation of In-
cRNA AKO093987 did evidently inhibit proliferation of the colon cancer LoVo cells. Conclusion: IncRNA
AKO093987 might involve in development of the colon cancer. Expression of IncRNA AK093987 could be obviously
correlated to clinical staging, metastasis of lymph node, distant metastasis, differentiation of tumor, serum CEA lev-
el and survival status of the patients with colon cancer, which might be a potential molecular marker for diagnosis
and prognosis assessment of the colon carcinoma.

[Key words] long strand non-coding ribonucleic acid AK093987 (IncRNA AK093987) ; colon cancer; progression

free survival (PFS); overal survival (OS)
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FE W TE R IR AR P RE IR . AR A [F) 40 i 11 A= K AR
E HHIR R ANEAR o
1.3 FZF

TRIZOL ¥ 5 % [ Invitrogen 2 &), AMV i¥i % 5%
RF7) & . 2*SYBR Green PCR Master Mix 77 &1 1 H
KIEF HE A W) (Takala) A 7] 5 si-AK093987 5 si-NC
K& 5 A 44 (Takala) 2 7], CCK8 X &6 B 1 ifg
L RAEMF A 7], Lipofectamine™ 2000 4 [ 3%
Invitrogen 2 & .
1.4 ZHfuiE

S I8 43 5 Y AK093987siRNA 1] si- AK093987
A1 HEYLBA M sIRNA ) si-NC 2R A #% 44 1) LoVo 4]
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P FR IR A - T 6 FLAR 1 55 7% W1, 4 & Lipo-
fectamine2000 5 SiRNA 7R & B 72 W NN 6 LR -
BB T 37°C5%CO, il FH T 15 7 48~72 h, I AL 4
FREURNA % FH .

F1 iR EEEL IncRNA AK093987 H95RiA
S5RIBHEHER K R V=65, n)
Tab. 1 Relationship of IncRNA AK093987 expression with
pathological characteristics of the patients with colorectal
cancer(N=65, n)

Clinicopathologic IncRNAAK093987 P
feature Low High
Case 30 35
Age(t/a) 0.006 0.939
<50 14 16
=50 16 19
Gender 0.001 0.969
Male 17 20
Female 13 15
Differentiation 5.464 0.019
Well 19 12
Poor and mucinous 11 23
adenocarcinoma
Tumor site 0.654 0.419
Right 15 14
Left 15 21
Clinical stage 16.961 0.001
I 5 2
11 13 7
111 9 11
v 3 12
Lymph node metastasis 20.872 <0.001
Yes 7 28
No 23 7
Distant metastasis 5.367 0.021
Yes 3 12
No 27 23
Serum CEA[ps(ng-ml™)] 11.164 0.001
<5 8 10
=5 4 43
Survival status 5.202 0.023
Survival 25 20
Death 5 15

1.5 Real-time PCR &l IncRNA AK09398 1A /K V-
F TRIzol 3k 7] & Bl $1& B &5 By Jes 41 23 L 9o 55 4L 21
Fr A B2 LoVo 4 i \NCM460 2 il A1 % si-AK 093987
5 si-NC J5 ] Lo Vo 41 il 1 () 5L RNA, % AMV 1155 5%
TR U B A R VR K B RNA I 8 5% i) cDNA , 12 118
SYBR Green PCR Master i 77l &5 % B 154 1% PCR, >k
1 2xSYBR Green PCR Master Mix Real-time PCR , B{
& & cDNA TE N AR, 51903 B 0.4 pmol/L, 15 pl &

RILATY 1Y, AW 25 Wi 243 e 5% 1E R 421 . LoVo
21 i \ NCM460 2 i F1 % J% si- AK093987 B si-NC J&
) LoVo A0l , B A~ B 3 AFATFL, iR 4 H br & 1R 15
THA R B SIPF 5), LU GAPDH 1 A N 2 i .
AK09398: F: 5-GGACCTGACTCTCCAGGAATC-3',
R: 5- CTAGGCATCTGACCAGCTCAC-3'; GAPDH:
F: 5- GTCAACGGATTTGGTCTGTAT T-3', R: 5'-
AGTCTTCTGGGTGGC AGTGAT-3'. PCR #" 1 %
£ :95 “C 10 min J5 ,95 C 155,60 C 30's, 72°C 30s
£ 40 MEH . IncRNA AK09398 % ik 7K F Fi A R
RQ=2"“ {15,
1.6 CCKS 2o il 4H i 3 5

K H Lipofectamine™ 2000 ¥ si- AK093987 5¥ si-
NC % 44 X\ LoVo 4l Jiig , B 04 K A2 e R A 1)
AK093987 ) LoVo 4l il , #7196 FLHR (2.0x10° 1>/
L), B2 5 F 0.12.24.36.48 #1172 h, [ LI A
CCKS 20 ul,37 CYES:05H 4 h, FIBEIL A8 16
DA 7E 450 nm 1% FLIE %5 BE (DY BRAN B T8] 2
4FLEI DAE , P IR, DL B KT 77 I (8] AR A4 b
AR 4. BAFER 3 TATAL, LR E
23
1.7 Giit s ab

K SPSS13.0 B A 47 Ge vt 2 o #r , v Tk}
O DFRR. AL EFHLMIE R A n-
cRNA AK093987mRNA % iX % 55 K H ¢ £ % 5% One
way ANOVA 73 #7 . H Chi-Square i % 73 #T IncRNA
AK093987 I KT 5 i 2 I PR3 B S 3R] 1) R &
IncRNA AK 093987 ik 55 F8 35 A A7 I [A) S il fi 1 5%
Z K F Kaplan-Meier i 73 #T , W Cox LU A7) XU 52 784
3 M 5% e 45 iz e B8 TS PR &R, BA P<0. 05 B P<0.01
TR ERBHGE L

24 R

2.1 45 17 402X IncRNA AK093987mRNA # ik i 2%
T

Real-time PCR & 1] IncRNA AK093987mRNA %
EERCEH DR R, 4% A2 IncRNA
AK093987TmRNA F ik 7K1~ bl i 55 41 230 15 45 i 41
U5 2 TF & (7.125+1.398 vs 1.058+0.070 1.092 +
0.049,P<0.01).
2.2 N4 79 41 i IncRNA AK 093987 i il Lo-
Vo 4t Hfd (173

Real-time PCR 3246 ] IncRNA AK 093987 7£ 1E
45 % b 2 NCM460 41 itk [ 45 Wi Lo Vo 48 bk & 1k
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g L CE 20 KB, 45 W & Lovo 4 Ml In-
cRNAAK093987 FRIA 5 1EH 45 i I 2 NCM460 41 iy
4 5 (P< 0.05) . #% 4% si-AK 093987 5 si-NC J ,
si- AK093987 4H LoVo 41 i AK093987mRNA % 1A 7K
P45 si-NC 2H B & [ A (P<0.05, & 2B). CCKS8 il
A S HE 45 2R (B 20 487 , 1 G si-AK 093987 J&5 Lo-
Vo 2 o 138 5 5 5o 2HL A si-NC 4, {2 25 BRI (P <0.05).
2.3 4 i BB R 4140 1cnRNA AK093987 i R A
500 7 B B 45 3 7% L Ab T A% L iR 43 A0 R I
i CEA KF B A AFIRS BB R

IncRNA AK093987 ik LA RQE H i %1 7.125 M
FR 4 RQE<T7.125 WIKFRIEH , RQ H=7.125 A&
FKIE4 . Kaplan-Meier 7% 43 T IncRNA AK093987
K5 B G RAFAE AP 18] R TG o &R, S5 IR (R
1) & I IncRNA AK093987 3% 1A 5 5 35 i PE i) AR k%
Ko IR B AL TG 5% (41 P>0.05) 5 5 B 1507 29 309 itk
T 25 7% I AL 7% L JHoRE 040 FT I CEA 7K1 4B
TEIRAEA R P <0.05).

Expression of LncRNA AK093987
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Fig. 1 The expressions of IncRNA AK093987mRNA in para-
carcinoma,normal colon and colon carcinoma tissues

detected by Real-time PCR
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& & Time (t/h)

"P<0.01 vs NCM460 or Ctrl and Si-NC groups
A: Expresssions of IncRNA AK093987 mRNA in the NCM460 and the LoVo cell lines;
B: Expresssions of IncRNA AK093987 mRNA in LoVo cells of the various groups;

C: Proliferation abilities of the LoVo cells in the various groups
B2 T[EELER R IncRNA AK093987TmRNA FiAF4H S5 155
Fig. 2 Expressions of IncRNA AK093987mRNA and proliferation status of the LoVo cells in the various groups
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A7 ]
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2.5 TiE s R 25 o b
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W RN £ figg 8 BB 3% DFS Al OS I 2 A 9% (P<0.05 B P<
0.01) , 2 52 1 45 i e 05 (1 ST IR 3%
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45 W ¥ (colon cancer) & H i 18 DL [ 5% 4 i
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Fig. 3 Relationship of IncRNA AK093987
expressions with PFS (A) and OS (B) of

the patients with colon cancer
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W T e 5 AE TE 9% 5 1 R IA IncRNA AK093987 & 3
() 1 A7 OS F1 FDS 35 B I 32 ik 5 38 W6 35 4 4+ In-
cRNA AK093987 )31k « ize kb 4% 7% J I IR 43 A A2 &5
Ji 96 B ST () TS FI T IR R o AT AT 45 SRR R, In-
cRNA AK093987 & 4 i Tl j5 A R 52 K 5, 2
5587 45 e 1 R A2 R R AT AR g AE 1) 45 B e 12
W RN T JS VAl 4> T bR £ . {H IncRNA AK09398 7
WA 45 i T A BARE - L &= 5 s i
P, T IR AT

* 2 COXZAZNEMLEFEEE DFSFOSHWEZE

Tab. 2 Influence factors of progression free survival and overall survival time for the patients

with colon cancer analyzed by COX multivariate

DFS (0N}
Clinical features
HR 95% CI P HR 95% CI P

Ages(t/a) (=50 vs <50) 1.003 0.673-1.982 0.162 1.010 0.690-1.375 0.146
Gender(Male vs Female) 1.350 0.672-2.013 0.302 1.007 0.590-1.264 0.165
Clinical stages (III-1V vs [-1D 3.741 2.310-5.794 0.001 3.011 1.974-5.460 0.001
Lymph node metastasis( Yes vs No) 1.258 0.761-2.954 0.086 1.098 0.807-1.996 0.069
Distant metastasis( Yes vs No) 4.006 1.687-9.806 0.002 2.930 1.774-5.894 0.001
Differentiation (Poor vs Well) 1.710 1.030-3.870 0.041 1.540 1.190-2.930 0.044
IncRNA AK093987 expression

. 2.932 4.571-13.651 <0.002 4.260 1.923-9.670 0.001
(High vs Low)
Serum CEA[ps(ng-mlI")](=5 vs <5) 1.970 1.250-3.945 0.023 1.850 1.380-3.042 0.017




b

B2 N1,55 . IncRNA AK093987 7145 ig3ea 4 2 (1) 3k S LI TR 2

S( .’783.

(& £ xx #]

[1] FERRER-MAYORGA G, GOMEZ-LOPEZ G, BARBACHANO A,
et al. Vitamin D receptor expression and associated gene signature
in tumour stromal fibroblasts predict clinical outcome in colorectal
cancer[J/OL]. Gut, 2016, 2016 [2017-06-01]. http://dx.doi.org/10.
1136/gutjnl-2015-310977. DOI:10.1136/ gutjnl-2015-310977.

[2] JAGADISH N, PARASHAR D, GUPTA N, et al.A novel cancer tes-
tis antigen target A-kinase anchor protein (AKAP4) for the early di-
agnosis and immunotherapy of colon cancer[J/OL]. Oncoimmunolo-
gy, 2016, 5(2): €1078965[2017- 06- 01]. http://dx.doi.org/10.1080/
2162402X.2015. 1078965. DOI:10.1080/2162402x.2015.1078965.

[3] LI C, WANG H, LIN Fet al.Bioinformatic exploration of MTA 1-reg-
ulated gene networks in colon cancer[J]. Front Med, 2016, 10(2):
178-82. DOI:10.1007/s11684- 016-0442-2

[4] GUO W, DONG Z, SHIY, et al. Methylation-mediated downregula-
tion of long noncoding RNA LOC100130476 in gastric cardia ade-
nocarcinoma[J]. Clin Exp Metastasis, 2016, 33(5): 497-508. DOI:
10.1007/s10585-016-9794-x.

[51 HE P, ZHANG Z, HUANG G, et al. miR-141 modulates osteoblastic
cell proliferation by regulating the target gene of IncRNA H19 and
IncRNA H19- derived miR- 675[J]. Am J Transl Res, 2016, 8(4):
1780-1788. PMCID:PMC4859907.

[6] JIA J, LI F, TANG X S,et al.Long noncoding RNA DANCR pro-
motes invasion of prostate cancer through epigenetically silencing
expression of TIMP2/3[J]. Oncotarget, 2016, 7(25):37868-37881.
DOI:10.18632/oncotarget.9350.

[71 BECERRA A Z, PROBST C P, TEJANI M A,et al. Evaluating the
prognostic role of elevated preoperative carcinoembryonic antigen
levels in colon cancer patients: results from the national cancer data-
base[J]. Ann Surg Oncol, 2016, 23(5):1554- 1561. DOI:10.1245/
$10434-015-5014-1.

[8] LAWRENCE N, HINDER V, MURRAY M,et al.Transient elevation
in serum carcinoembryonic antigen while on adjuvant chemothera-
py for colon cancer: is this of prognostic importance?[J/OL]. Asia
Pac J Clin Oncol, 2017, 13(2):e124-e131 [2017-06-01]. http://on-
linelibrary.wiley.com/wol1/doi/10.1111/ajco.12402/abstract. ~ DOI:
10.1111/ajco.12402.

[9] MANIGANDAN K, MANIMARAN D, JAYARAJ R L, et al. Taxifo-
lin curbs NF-kappaB-mediated Wnt/beta-catenin signaling via up-

regulating Nrf2 pathway in experimental colon carcinogenesis[J].

Biochimie, 2015, 119: 103-112. DOI:10.1016/j.biochi.2015.10.014.

[10] NAGHIBALHOSSAINI F, SAYADI K, JABERIE H,et al.Inhibition
of CEA release from epithelial cells by lipid A of Gram-negative
bacteria[J]. Cell Mol Biol Lett, 2015, 20(3):374-384. DOI:10.1515/
cmble-2015-0022.

[11] SALEEM T H, ATTYA A M, AHMED E A, et al. Possible Protec-
tive Effects of Quercetin and Sodium Gluconate Against Colon Can-
cer Induction by Dimethylhydrazine in Mice[J]. Asian Pac J Cancer
Prev, 2015, 16(14):5823- 5828. PMID:26320457.

[12] KAJITA K, KUWANO Y, SATAKE Y.et al.Ultraconserved region-
containing Transformer 2beta4 controls senescence of colon cancer
cells[J/OL]. Oncogenesis, 2016, 5:¢213[2017-06-01]. https:/www.
nature.com/oncsis/journal/v5/nd/full/  oncsis201618a.html. DOI:
10.1038/oncsis.2016.18.

[13] NATARAJ S M, PREMA C L, VIMALAMBIKE M G, et al. Major
Protein of Carcinoembryonic Antigen Gene Family - CD66¢c, A
Novel Marker in Colon Carcinoma[J]. J Clin Diagn Res, 2016, 10
(2):XC01-XC04. DOI:10.7860/ JCDR/ 2016/17180.7286.

[14] SHANG D, ZHENG T, ZHANG ], et al. Profiling of mRNA and
long non-coding RNA of urothelial cancer in recipients after renal
transplantation [J]. Tumour Biol, 2016, 37(9):12673- 12684. DOI:
10.1007/s13277-016- 5148-1.

[15] ZHANG J, LIU S C, LUO X H, et al. Exosomal Long Noncoding
RNAs are Differentially Expressed in the Cervicovaginal Lavage
Samples of Cervical Cancer Patients[J]. J Clin Lab Anal, 2016, 30
(6):1116-1121. DOI:10.1002/ jcla.21990.

[16] HU Y, PAN J, WANG Y, et al. Long noncoding RNA linc-UBCI is
negative prognostic factor and exhibits tumor pro-oncogenic activi-
ty in gastric cancer[J/OL]. Int J Clin Exp Pathol, 2015, 8(1): 594-
600[2017-06-01], https://http://www.ncbi.nlm.nih.gov/pmc/articles/
PM(C4348840/pdf/ijcep0008-0594.pdf. PMCID:PMC4348840.

[17] DANG Y, LAN F, OUYANG X, et al. Expression and clinical signif-
icance of long non-coding RNA HNF1A-AS1 in human gastric can-
cer[J]. World J Surg Oncol, 2015, 13:302. DOI:10.1186/s12957-
015-0706-3.

[18] DING X, WAN X, JIANG H, et al. The clinical value of ncRNAs in
gastric cancer: a systematic review and meta- analyses[J]. Tumour
Biol, 2015, 36(6):4017-4025. DOI:10.1007/s13277-015-3411-5.

(s BEAT 2017-02-18
[AdmiE] RAKW

(&= HEA] 2017-06-05

‘2?”“"\-%‘"M"”“"\-é"M""“#“"\-é"M""“#“":é"M""“#“"\%"M“"“#‘"'?é'"‘M“'N“"\%‘%"N“"\%‘"1@"N“"\%‘"1@"N“"\f"‘»@"N-‘"':é'%M°ﬁ%%°ﬁ%%°ﬁ%%°ﬁ%%°ﬁ%%ﬁﬁ
& i
: % i ¥ (P E A} B £ M ik 77 A &) M sk www.biother.org :
G 3
g 8
& 4

G, T, Iy Ty T, Ty T, T, Ty ey Iy Ty Ty Ty ey Sy Sy Iy Iy Ty Ty g ey ey 5y Fy Iy Ty Fy g g ey Sy Sy, Iy Fy g g ey 5y 5y Sy Ty Ty ey ey S, 5, S



