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Expressions of long noncoding RNA TUG1 and UCAL1 in colon
cancer tissue and their clinical significance
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Abstract Objective: To investigate the expression of the long noncoding RNA TUG1 and UCA1 in colon cancer tissue and
their clinical significance.
Methods: The frozen specimens of cancer tissues along with their adjacent tissues from 185 colon cancer patients
undergoing surgical resection from January 2010 to June 2014 were collected. The expressions of TUG1 and
UCALI were determined by in situ hybridization and qRT-PCR respectively, and the relations of their expressions
with the clinicopathologic features and prognosis of the patients were analyzed.
Results: Both positive expression rates and relative expression levels of UCA1 and TUGI in colon cancer tissue
were significantly higher than those in the adjacent non-tumor tissue (all P<0.05). The expressions of UCAI and

TUGI were significantly related to the clinicopathologic factors that included tumor size, lymph node metastasis,
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degree of differentiation and TNM stage (all P<0.05). Survival analysis showed that the overall survival rate in

patients with high UCALI expression or high TUG1 expression was significantly lower than that in patients with
low UCAL expression or low TUGI expression (x2=5.491, P=0.019; x2:4.345, P=0.037). Both UCAI and TUG1

expressions were independent risk factors for prognosis of the colon cancer patients (both P<0.05).

Conclusion: The expressions of UCAI and TUGI are up-regulated in colon cancer tissue, and their high

expressions are closely associated with the progression of colon cancer and poor prognosis of the patients.
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Figure 1 Immunohistochemical staining (x200)
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UCA1 # TUGT EE B A R SESHEARRHMERIEREE 0=185, n (%) ]

Table 1 Comparison of the positive expression rates of UCA1 and TUG1 in colon cancer tissues and adjacent tissues [n=185, 1 (%)]
P UCA1 TUG1
At PR BRI PR
ekl 159 (85.95) 26 (14.05) 155 (83.78) 30 (16.22)
G EAL 51 (27.57) 134 (7243) 56 (30.27) 129 (69.73)
X’ 128.443 108.092
p 0.000 0.000
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Figure2 Melting curves and amplification curves of qRT-PCR
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1% 880.0% . Kaplan—MeierﬁEﬁﬁj\*ﬁ BN,
UCAL @ Rk hsbT-200, BKRAELFHRT4.56%
(HR=32.816, 95% CI=31.759~33.908) ;
UCAUMIRFE LA AL T80, B Ak £ % 88.73%
( HR=35.235, 95% CI=34.678~35.800) , M
W2 FA G E L ( x°=5.419, P=0.019) .

TUGIm RBAT 276, BEREFETLI.TT%
( HR=32.803, 95% CI=31.726~33.917) ;
TUGURFBAIET 106, BIRAEFHR87.18%
( HR=35.188, 95% CI=34.654~35.730) , %%
BEHiterim X (x°=4.345, P=0.037) (K3) .

F*2 UCA1 A TUGT RiLEEHEIRKBESHMEXR [ (%) ]
Table2 Relations of UCA1 and TUGI expressions with the clinicopathologic factors of colon cancer [n (%)]

2 ] UCA1 , » TUGI1 s
= Bk (n=114) &£k (n=71) X BRI (n=107) Kk (n=78) X
P51
L 79 48 (60.76) 31 (39.24) 46 (58.23) 33 (41.77)
5’8 106 66 (62.26) 40 (37.73) 00430835, (57.55) 45 (42.45) 0009 0.926
iy (%)
< 60 77 42 (5455) 35 (4545) 45 (58.44) 32 (41.46)
= 60 108 72 (66.67) 36 (33.33) 27930095 62 (57.41) 46 (42.59) 0020 0.888
fge /N (em )
<3 88 44 (50.00) 44 (50.00) 41 (46.59) 47 (53.41)
=3 97 70 (72.16) 27 (27.86) 9858 0002 oo (68.14) 31 (31.96) 8.7060.003
g BRI AY
JidE 133 83 (6241) 50 (37.59) 76 (57.14) 57 (42.86)
FERMERRIE 39 24 (61.54) 15 (3846) 0376 0.832 23 (5897) 16 (41.03) 0.120 0.942
HeE 13 7 (53.85) 6 (46.15) 8 (61.54) 5 (38.46)
IR EEE RS
p 107 53 (49.53) 54 (5047) 50 (46.73) 57 (53.27)
H 78 61 (7821) 17 (21.79) 15683 0.000 (73.08) 21 (26.92) 12.843 0.000
AR
=1 32 12 (3750) 20 (62.50) 10 (31.25) 22 (69.75)
h 48 24 (50.00) 24 (50.00) 17.735 0.000 21 (43.75) 27 (56.25) 22.290 0.000
fI% 105 78 (7429) 27 (25.71) 76 (72.38) 29 (27.62)
TNM 4341
I 37 13 (35.14) 24 (64.86) 12 (32.43) 25 (67.57)
1l 39 18 (46.15) 21 (53.85) 17 (43.59) 22 (56.41)
11 44 30 (68.16) 14 (31.82) 26.625 0000 o (65.91) 15 (34.09) 22:422 0.000
v 65 53(8754) 12 (18.46) 49 (75.36) 16 (24.62)
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Figure 3  Survival curves of the patients
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Ja R R M 2 N R B AT 3 . B R A 4 R

S . UCA1FEIEMTUG 33k 1 02 5% i 25 1 9
TAREEERMFmMEAZR (HP<0.05) . XHKEE
SMAEGITFEXHEZNAZHE SN, 4558
o, WMOLEHRE . UCALEIAMTUGI A R

Won, MR OR/N . W RS . R . TNM R WS RS R R ($P<0.05) (K3) .

*®3 HMEHEEREVMENEERZSEE Cox 747
Table 3 Univariate and multivariate Cox analysis for influential factors for prognosis of colon cancer patients
= . ESES ZHE

2 ZES HR 95% CI P HR 95% CI P
(%) = 60 vs. <60 0.62 0.32~1.08 0.098 — — —
) B s 4 0.102 0.12~1.27 0.153 — — —
g K/ Cem ) Bvs. =3 5.43 2.89~10.48 0.000 1.17 0.62~3.89 0.099
NNz H ovs. TG 478 2.41~6.54 0.000 232 1.45~3.76 0.001
AR 1% vs. 75 3.08 1.56~3.73 0.000 1.01 0.33~3.68 0.374
TNM 434 HI+IV vs. T+11 225 1.44~3.65 0.001 0.66 0.58~2.01 0.142
UCA1 /K EEIA vs R 5.73 3.58~9.13 0.000 4.97 3.16~8.03 0.000
TUG1 /K- FFEik vs fLFEIA 3.58 1.79~7.13 0.000 3.26 1.68~6.07 0.000
3 i i HERRW EWETREES M kL. KELRE T

VTR R I, Ine RNAAE Jg 8 45 5 & 4% 5
A . RW AL . 58 . mRNAGY 4 A E %
MY TR, U R A R 0 kR
KRR RE IR

UCATJZ—FIncRNA, & FYEk19q13.1
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AR TUGLHE S —FMineRNA, i T AY(
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© WA )T i [ & F I F 2P H

A HZAEH .

AW E— £ /3B lneRNA UCAL1, TUGLS
25 i 5 BB E G R AR AE A OC R KB, UCA LA
TUGL 5 M K/NG L, $#&/8UCAT. TUGL1#K A
(%) L V8 T BE (i 2 R AN R A L P 4 R T
WIS 5K ; UCAT, TUGIZEIE 5l 45
Ak, HRUCAIRAITUG AW LiE T i
AT . 228, SIRMIEEE . 5ok,
UCATFITUG A5 Mg LR E . TNMS
A%, /ARUCAIMTUG LM 1% Al fig 5 9%
WGBSR . REUCAITMTUG T4 W )i
B kBT R/E R R WG, (B R R
UCA LRE S I 40 i J) 0 kR, (R k20 g e, F
25 E A T . UCA 1L A 5 S04 i & 40
g = 10D SO =S v YN (T v B B L )
Wk, UCALE 5 5 A% A% 0 A% & 1 1A B4R
KR p27 F 30 p27 8 4 F235,  DA I 3 o 2L
ARG A, R AR AR AR B,
UCA L3 i fI2 i i 8 7 % v g 28 9 R 00 20 R ——
LR B A (EMT ) of #2, A2 88 & 98 M 4 A
MIIERS R 28, PR, UCA 1 i 375 PI3K/
AKTZEZ T RJAKTE NG, fiCREB (cAMPI% JT
e G EN) BE I, NS 55N &
AL R . B4, YunboE"EH, TUGI
o RIA R IMIE PI3K-AKTE R B AKTER, M

http://pw.amegroups.com



4 1

WYL, . K4EEZAL RNA TUGL 2 UCAL 7245 I7E 41 iy ek Rl R B L 455

1 A2 2 b s A 3 o . AR SRR R A AR .
Hongwei%"VR B, TUG# i ¥ miR-145/ZEB1
EREE LN I NI (5 LR N 0 NS o~ K 2
2. XEHFEE R, UCALFITUGAEE i £ Fh i

B H5M@mMmEEE . % ZEMMET
., SkE . UEREERDBREIMG, EfE
55 W 5 v 1) B0 TR R T BEAE R 9 RE TR T 1Y
BROEITH S, R, UCALMTUGTESS i &
Az i J b i v ) B DL A A IR AR ST

Jifgeg (0 52 R R A, IR 45 I R R A RS BUS
AR EEFR, 4940%~50%04%5 iR Em T
RIGE KK FERIMIET- " Wk, %350 M
K TG PEA 48 bR KOBT B IE IT A, N B A5 Y e
MG RIGTT BCR, &R AR EA T 03N
B L, AW R FHKaplan-MeierZ3 HriFfEUCA 1
FITUG 1 X 45  J 8 & TS W52 & 3L, UCA 1A
TUG I #35 B# BR A A7 R ] 8K T 5 3235 1R
o 2L HEAT Cox LA XU 1 9 A5E 784 43 7 2 3
UCAITFMITUGI mRIE SR BEDEA X, 2
S 45 i g RE TS BB ST R R R . R, i
JEORIRAIUCA LRITUG ] LA b 45 I g e 3 WU
(A= Wb i AT TE TR 7 FE AR .

R, AMRMAETEZAL. 0k, A
T TN AREA R >, H LA PR B R B 15 0% R
Ve s FAE RN S, SBURE3EWIL R 5
179 2 KB AETE — 8 i 22 o Lk, AP
C N P E M L b 22 PR GA I LI UC AL
MTUGUE N &, A 54 MEmE MR, *
JREEE ST, WY RFEA G, IfAb T 2 A
IncRNA, PABI#iIneRNA 5 45 179 & A2 KU S4BT
JRUR: HA R 6 R

i TR, UCALIMITUG 1 TE %S I 9 i 9 20 41
s B, SME RN BIERE . R
FITNM A 5, UCALTFITUG 1S5 i 45 iz i 58
HWE SRR E . HIk, IS Inc RNATESS
Jo 95 ) AR i R VR, R R R LR 1) YR T
J5 20 R i WA B TG R

M

S % ik
(1] PME. KEEIEM IS RNAL I8 R 2 G Bk IR BF ¢ #E g (1] [

BRib bR 22 40 2 7%, 2013, 33(4):507-511. doi:10.3760/cma.
j.issn.1673-4416.2013.04.026.

© WA )T i [ & F I F 2P H

(2]

(5]

(8]

[10]

Sun W. Research progress of long noncoding RNAs in malignant
tumors of the urinary system[J]. International Journal of Urology
and Nephrology, 2013, 33(4):507-511. doi:10.3760/cma.
j.1ssn.1673-4416.2013.04.026.

2R, AR, WRPH AT, S AR L R PR 7R T SR AN
JesE v P B SE[I]. PR BIR, 2016, 24(9):511-514.
doi:10.12016/j.issn.2096-1456.2016.09.003.

Li ZQ, Zou R, Ouyang KX, et al. Study on the role of long non-
coding RNA TUGI in tongue squamous cell carcinomalJ].
Journal of Dental Prevention & Treatment, 2016, 24(9):511-514.
doi:10.12016/j.issn.2096-1456.2016.09.003.

BEIR, I, XIE S0 KREEIEGAIRNA TUG LAEG VL
BOBIFZE HE LT I R 5 S B0 B 24 2 75, 2017,33(4):425-428.
DOI:10.13315/j.cnki.cjcep.2017.04.016.

Xiong L, Lu Q, Liu AW. Research progress of long noncoding
RNA in malignant tumors[J]. Chinese Journal of Clinical and
Experimental Pathology, 2017, 33(4):425-428.

HASE, PR, B . KRG IYRNA S WL LR [T]. JEH 4l
2F5 R AP, 2016, 35(12):3319-3324.

Hu L, Hou G, Huang DN. Long Non-coding RNAs and Epigenetic
Regulation[J]. Genomics and Applied Biology, 2016, 35(12):3319—
3324.

Tao K, Yang J, Hu Y, et al. Clinical significance of urothelial
carcinoma associated 1 in colon cancer[J]. Int J Clin Exp Med,
2015, 8(11):21854-21860.

He Z, Wang Y, Huang G, et al. The IncRNA UCAI1 interacts
with miR-182 to modulate glioma proliferation and migration by
targeting iIASPP[J]. Arch Biochem Biophys, 2017, 623/624:1-8.
doi: 10.1016/j.abb.2017.01.013.

Han'Y, Liu Y, Gui Y, et al. Long intergenic non-coding RNA TUG1
is overexpressed in urothelial carcinoma of the bladder[J]. J Surg
Oncol, 2013, 107(5):555-559. doi: 10.1002/js0.23264.

Xu Y, Wang J, Qiu M, et al. Upregulation of the long noncoding
RNA TUGI promotes proliferation and migration of esophageal
squamous cell carcinomal[J]. Tumour Biol, 2015, 36(3):1643-1651.
doi: 10.1007/s13277-014-2763-6.

Zhang EB, Yin DD, Sun M, et al. P53-regulated long non-coding
RNA TUGI affects cell proliferation in human non-small cell
lung cancer, partly through epigenetically regulating HOXB7
expression[J]. Cell Death Dis, 2014, 5:e1243. doi: 10.1038/
cddis.2014.201.

BRI, WP, BRIRAE, 5. /N THERNA T K FEIESRSRNA TUGI
FIBX A Lo Vol Fl | IERERE I AR MR [T]. AR s ge o
BA%k, 2017, 34(5):889. doi:10.3760/cma.j.issn.1001-9030.
2017.05.055.

Qian H, Xie P, Tan ZH, et al. Down regulation TUGI in LoVo

colorectal cancer cells and its affection on cell proliferation and

http://pw.amegroups.com



456 [ 7 Ah

B & 527 %

7!

migration[J]. Chinese Journal of Experimental Surgery, 2017,
34(5):889. doi:10.376()/cma.j.issn.1001—9030‘2017.05.055.

RREE. LncRNA UCA X 2R 1 W 15 1 A MO A 0 1115
M [D]. BB AR KA, 2017:1-64.

Song FL. The effect of LncRNA UCA1 on cell autophagy and

[11

—

colon cancer cell proliferation apoptosis[D]. Wuhan: Huazhong
Agricultural University, 2017:1-64.

R, KAEARAIYRNA TUGL ., GASSTES H i gl #ik
225 IIWFFE[D]. A1 5 AL EERIR 2, 2013:1-39.

Song ZH. The expression and significance of IncRNA TUGI1 and

[12

—

GASS in human colorectal cancer[D]. Shijiazhuang: Hebei Medical
University, 2013:1-39.
[13

=

Han Y, Yang YN, Yuan HH, et al. UCAL, a long non-coding RNA
up-regulated in colorectal cancer influences cell proliferation,
apoptosis and cell cycle distribution[J]. Pathology, 2014, 46(5):396—
401. doi: 10.1097/PAT.0000000000000125.

[14

=

Wang ZQ, Cai Q, Hu L, et al. Long noncoding RNA UCA1
induced by SP1 promotes cell proliferation via recruiting EZH2 and
activating AKT pathway in gastric cancer[J]. Cell Death Dis, 2017,
8(6):¢2839. doi: 10.1038/cddis.2017.143.

[15s

[t}

Huang J, Zhou N, Watabe K, et al. Long non-coding RNA UCALI
promotes breast tumor growth by suppression of p27 (Kip1)[J]. Cell
Death Dis, 2014, 5:¢1008. doi: 10.1038/cddis.2013.541.

[16

—

Zuo ZK, Gong Y, Chen XH, et al. TGFB1-Induced LncRNA UCALI

Upregulation Promotes Gastric Cancer Invasion and Migration[J].

DNA Cell Biol, 2017, 36(2):159-167. doi: 10.1089/dna.2016.3553.

[17] Yang C, Li X, Wang Y, et al. Long non-coding RNA UCAL1
regulated cell cycle distribution via CREB through PI3-K dependent
pathway in bladder carcinoma cells[J]. Gene, 2012, 496(1):8-16.
doi: 10.1016/j.gene.2012.01.012.

[18

[t

Yunbo F, Xiaopo L, Xiaoli L, et al. LncRNA TUGI is upregulated
and promotes cell proliferation in osteosarcoma[J]. Open Med
(Wars), 2016, 11(1):163—167. doi: 10.1515/med-2016-0031.

[19] Lei H, Gao Y, Xu X. LncRNA TUGI influences papillary thyroid
cancer cell proliferation, migration and EMT formation through
targeting miR-145 [J]. Acta Biochim Biophys Sin (Shanghai), 2017,
49(7):588-597. doi: 10.1093/abbs/gmx047.

[20] XU, BRAFVL. 25 e AR s 52k e 3% i s i[R3R e

WG L[], [ IR SRR, 2017, 20(1):69-70.

doi:10.3969/j.issn.1009-9905.2017.01.023.

© MR IT F EHFFNHFEIH

Liu JJ, Wei SJ. Influential factors for postoperative recurrence
and metastasis of colon cancer and observation of long-
term outcomes[J]. Chinese Journal of Current Advances in
General Surgery, 2017, 20(1):69-70. doi:10.3969/j.issn.1009—
9905.2017.01.023.

[21] 250, ki, SCOURE, 45, BRI IANA RIS B R H R

FE B R RII]. A ERE MR- AR, 2017, 26(10):1352-1355.
doi:10.3978/j.issn.1005-6947.2017.10.021.
Qin Y, Zhang HT, Wen JF, et al. Discussion of risk factors for
recurrence and metastasis after radical resection of advanced colon
cancer[J]. Chinese Journal of General Surgery, 2017, 26(10):1352—
1355. doi:10.3978/j.issn.1005-6947.2017.10.021.

[22] SbhiL, BAHAR, XIHIF. 1. TS s AA AR e i & &

AR OL S SE R R [7]. EIPR B4R 2R 4RA, 2017, 38(1):25-27.
doi:10.3969/j.issn.1674-7593.2017.01.008.
Wu KY, Huang ZD, Liu MF. The Risk Factors of Tumor Metastasis
and Recurrence in Stage II or III Colon Cancer after Radical
Operation[J]. International Journal of Geriatrics, 2017, 38(1):25-27.
doi:10.3969/j.issn.1674-7593.2017.01.008.

[23] HULHE, FEAL. 45 AT R AR S BRI S A 1]
Bl TR, 2017, 5(2):43-46.

Shan SY, Wang JW. Early postoperative recurrence of colorectal

i SERAN

cancer with liver metastases[J]. Journal of General Surgery for
Clinicians: Electronic Version, 2017, 5(2):43-46.

[24] IIE, KRB, XNB, 5. G Aa AR RIS iR
JE A R SEmAT]. P E A E A RRIE I, 2017, 20(6):435—
439. doi:10.3969/j.issn.1009-9905.2017.06.004.

Shen NY, Zhang TZ, Liu C, et al. Effect of short-term recurrence
of early stage colon cancer by laparoscopic colon cancer radical[J].
Chinese Journal of Current Advances in General Surgery, 2017,

20(6):435-439. doi:10.3969/j.issn.1009-9905.2017.06.004.

(A3t £18)

A5 Ag: BEEL, AOUHE, Iz KEEEHFIRNA TUGLAFI
UCAITEZS I L P (¥ 338 Rl R SCLD). o IR sd AR s,
2018, 27(4):449-456. doi:10.3978/j.issn.1005-6947.2018.04.010

Cite this article as: Yao K, Zhu GH, Shan YZ. Expressions of long
noncoding RNA TUG1 and UCA1 in colon cancer tissue and
their clinical significance[J]. Chin J Gen Surg, 2018, 27(4):449-456.
doi:10.3978/j.issn.1005-6947.2018.04.010

http://pw.amegroups.com



