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= HE5HM: KEEIEH RNA (IncRNA ) MLK7-AST J&— Rl & BI 15 280 o8 % 7 % JE 55 WM 10
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45 M g v B 23K A S T 25 fi 68 A0 TR A 00 2 AT DR S T
Fik: H qRT-PCR K IncRNA MLK7-AS1 7£ 21 % 45 I 9 41 23 5 A0 6 17 119 987 25 20 8L AR AR AR DL R A
NFESE Wi 2 (SW480, HCT116, SW620, DLD1, HT29, LOVO ) 5IE# 45 b K 41 ( NCM460 )
RN K S I A IS 0 IncRNA MLK7-AS1 3 23k kL, 4300 FH MTS . P4l v B il . 75X
AMIAR . Western blot & qRT-PCR 4 SIAG I A0S ) . SObETE AURE J7 . 4000 ML J) 9 L % 200 e 3] 340 4 OG 2%
SESouy SRz
5% : IncRNA MLK7-AS1 7EZ5 9 21 23 b g 22 5k /K7 W) b e T8 5% 1E 0 2L 25 745 45 s A i vk b 3R
R T IR 45 L4 (3 P<0.05) o K IncRNA MLK7-AS1 Zik B A X B KA SW480 5
HCT116 4% IncRNA MLK7-AS1 2 Z35 Ok J5 , 3 200 6L %) 4000 6 % ) i o e T A i 0 380 1 25 1 (3
P<0.05) ;5 G, {120 A b (5 W] S ot , S 0T 440 o Lo 51 B S 38 im0 ( 34 P<0.05) 5 4t M JE A DG 2R T eyelin
D1 Fil CDK6 [ RAKFHW & - (#) P<0.05) .
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Expression of long non-coding RNA MLK?7-AS1 in colon cancer
and its influence on proliferation of colon cancer cells
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Abstract Background and Aims: Long non-coding RNA (IncRNA) MLK7-AS1 is a newly identified IncRNA that is
closely related to the occurrence and development of various tumors. However, the expression and function

of IncRNA MLK7-AS1 in colon cancer have not been reported yet. Therefore, this study was conducted to
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investigate the expression of IncRNA MLK7-AS1 in colon cancer and its effects on the biological behaviors of the

Methods: The IncRNA MLK7-AS1 expressions in the surgical specimens of 21 paired colon cancer tissue and
corresponding adjacent normal tissue, as well as in different colon cancer cell lines (SW480, HCT116, SW620,
DLD1, HT29 and LOVO) and normal colon epithelial cell line (NCM460) were detected by qRT-PCR. In colon
cancer cells after transfection with IncRNA MLK7-AS1 overexpression plasmid, the changes in cell viability,
colony forming capacity, cell cycle and the expressions of cell cycle-associated proteins were determined by MTS
assay, plate cloning assay, flow cytometry and Western blot assays as well as qRT-PCR, respectively.

Results: The expression levels of IncRNA MLK7-AS1 in colon cancer tissue was significantly higher than that
in normal adjacent tissue, and in all studied colon cancer cell lines were significantly higher than that in the
normal colonic epithelial cells (all P<0.0S). In both SW480 and HCT116 cells that had relatively low IncRNA
MLK7-AS1 expressions after transfection with IncRNA MLK7-AS1 overexpression plasmid, the cell viabilities
and colony forming capacities were significantly enhanced (both P<0.05); the proportion of cells in G, phase

were significantly decreased and the proportion of cells in S phase were significantly increased (all P<0.05); the

Conclusion: LncRNA MLK7-AS1 is highly expressed in colon cancer, which can promote the proliferation and

colony formation of colon cancer cells, and the mechanism is probably related to its regulating the cell cycle-

5 4 3]
colon cancer cells.
expression levels of cyclin D1 and CDK6 were significantly up-regulated (all P<0.05).
associated proteins cyclinD1 and CDKG6 expressions.
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KEIE 4B RNA (long non-coding RNA,
IncRNA ) J2—28 K J>200 bp H ¥ A 4 1 4t 2 g
FURNA . JLAFRBFZTRW], IncRNAR] LLTE JE
@5 . RNAKCR A BT 55 2 A2 T R 5, 4
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IncRNA MLK7-AS12H# A IBUR LN, 25
J1E, InecRNA MLK7-AS1E ¥ & PUAE & 9 M 0 &1
AL RE LW, SH5HMBEEH. RFE. BB
SR OIRe e, HIHRBKT 5 BE UG 7
FRSEMIT, SR i oK S AR 45 B o v 1 3k S A
PR S . A SCBEFEMFFEInRNA MLK7-AS17E
55 W 9 v 1 22 38 B H T 235 B i AN i 35 5 B ) 1 B2
M, I 20 R 58 HAE AL

1 MRERE

1.1 iS5 FERA

S5 T FH A 2 E N R RE R A B R b s
Bie it 952 BIF 58 T A i P2 DR A7 JF B2 Bt 5 TRIzolialif |
Lipofectamine 3000%?%‘%Invitrogen/z}ﬁj;
Wi F i H & (RRO47A ) M qRT-PCRIXF &
(RR420) ¥ H H ATakara/A ®); DNAS B
WA & (AR ) W TFdb R ERH AR
A AMEBIEFADL (eyelin D1) | 40 &
EEMKE B EE6 (CDK6) . B -actinffi & L B Bl
THHI T EE Abcam A Fl 5 RIPAZE 1 247
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H Eig3 s KA BCAEAEHRA AN H %
FBio-RadA#]; PVDFEEFMECLA G H 5 H
MilliporeZy 7l ; JBiMf . RPMI1640K5 353 | a4 1M
HWW T L EGibeol A H]; DMSOH I T H
Sigma-Aldrich/y w5 ZHMIEE SRt . BWAE . 4l
55 FR 0 LA SO A A A — R AR AT R A D
SUMTE TN R — I s\ A s T N ER IR $
BURF) & T EOMEGAA | 3 33k M 28 (1 i
KL T M REA A A .
1.2 IfRFRA

T FH 2 1 %) &5 P i 2 28 B i 55 L L 3 R T M
B2 BL R 27 B i e B2 B 8 W SRRV YR ZUPE, AR
AR B AR E30 min N RPREUSCEE B AR AT IRAE, BT A
bR A Y 2 R 5 BN R S5 i, TR B A IR AR
MY REREINSEE T AR ZES.
1.3 FHik
1.3.1 @miesi 45WE4nifl (DLD1. SW620.
SW480, HCT116, HT29 5 LOVO) #il A &5 L
F2 20 f NCM460 11 & 10% Jia 45 I 75 79 1640 15 33
F 37 C. 5% CO, M, A3 REW 1K,
FEAN A K 202 80% A FE B HEAT AL AL, UG K
AR A B AT S
1.8.2 @it s 5w WOV EUE K0 45
MM IER T 6 fLMR (5x1074L) W, A K=
A BN 70%~80% I, ¥ 2050 A M4 L5
H AP, % A IncRNA MLK7-AS1 i 3 35 &
S W NN S DO B T DO R 4
Lipofectamine3000 Ui A A5 TR A B U IncRNA
MLK7-AS1 & 3Rk Fuki 5 25 (o ok, 45
24 h J5 & ] qRT-PCR J5 ¥ £ ] IncRNA MLK7-
AST F ik DUBH 2 5 QL3008
1.8.3 & RNA #2 B B 508 40 g m A 1 mL
TRIzol i& 7 7¢ 43 14 4£ 10 min; Sl 200 pL & 15
il B0 52 P 15 s, F Ol HOE 10 min, 4 C & O
(12 000 r/min, 15 min) ; B b ¥ 3f #% % 1k
BUMA SR, SERA, 4 CEOFIED
JE, N1 mL 75% & BEPEV S BT i DEPC K
VS i 200 VR B S R A3 OO0k B T A A RNA
e BE, A260/280 1 1.8~2.0 Z [ Ky & # FE &
it Takara 2\ A 3 % 5% 3 7] & RRO36A U6 W] 45
FE ki A ik 7, {8 SureCycler8800 PCR 1%
(Agilent Technologie ) 1718 % 5 Je [N, 386 e 5% 1l
i) cDNA, —20 CIRAE%H .

© WA )3 i [ & F A F A EFH

1.3.4 ¥ RNARRRLE LR HEZFE PCR (qRT-
PCR ) # M  §% Takara 2 @ qRT-PCR ik 7| &
(RR420) BB prk i AL, Bl B R kR,
1E 96 € B PCRAY (BioRad ) A&, 5 4
T: 50 C 2 min, 95 °C 2 min, 95 C 15 s, 60 C
30s (40 MG ) o MG 2 24 T EMXTRB R,
MLK7-AS1 I %% J# %1: TTA CCA GAC ACA ACC
AAC CCC, MLK7-AS1 FiiffF%]: ATC AGT CAG
GCC CAT TGG TTT; cyelin D1 _F Jif /¥ 51: AAC
TAC CTG GAC CGC TTC CT, cyelin D1 F i) 51
CCA CTT GAG CTT GTT CAC CA; CDK6 I iif/¥
5. TGT CTG TTC GTG ACA CTG TGC, CDK6 F
i ¥ %:. ATG CCG CTC TCC ACC AT; GAPDH
W% F %) ATT CCA TGG CAC CGT CAA GGC
TGA, GAPDH F {if J¥ %: TTC TCC ATG GTG

GTG AAG ACG CCA,

1.3.5 w@mmp¥gsee Hhn (MTS)  BOTHAK
WA Ah T 96 fL A, B SL 1 000 -4 L, %
S5AEIFL, T37 C, 5% CO, W54 95. il T 1.
2.3, 4, 5dMA 20 puL MTS/ L, FHiFEH
A3 hiE, TEZYIREMEFR L F A I 4% FL OD Lo LA
Bf a] R A Ak A, 38— 16 OD490 {H R 9\ Ak b 22 i iy
5

1.3.6 FHEAEETEH BT HW A, it
5, #HMT 6 fLak, A0 Mo B 250 .
500, 10004~ 74L, 3 MHEFMEL, HMIGA 37 C.
5%CO, MG FRA h %, BERR 2 RHm 1k, 8
dJFERFEI, FIHPBSUE3 #, HFLAIA 1 mL
18R MR L S8, LA =20 °C UK E 30 min,
[ 2 20 B, PRI BR AR R Sbk, B ALIMA 1 mL 1%
SERE YL, EIR NP 10 min, WERER,
FEKTEYE . TR CREIE L, IR mIE k.
1.3.7 A X @ AUkl s e B A0 5 B BUXT 4R
WA, FE 1< 10° 41, 1 000 r/min & L
5 min, PBS &2 W%, 113 mL #i¥ (9 70% 2B, 1857,
B4 CUKFEER . H, ICE E i A 4 R
PBS ¥k 2 ¥k, B.OF BV, TEAMETTE P IA 50 pL
RNAse A, 37 C/K¥ 30 min, flA 450 uL PI (%
W, 4 CHE 30 min, HNA0MAL ALK .
1.3.8 Western blot #& |  fifi F§ RIPA 2 i &
i X5 501 A O B RV A 1 T, BCA ¥ B A
W, MEEASSEEM2x EREZPBIRA G
100 CA Wk 5 min. W5 FBTE 10%SDS 5 N 4 it
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WeBERE b og ik, I % PVDEF B 1o K BEH
5% WiRgF A 2 h, RS —4T (cyelin D1,
1:1 000; CDK6, 1:5 000; B -actin, 1:5 000) 7F
4 ClRESHE, AE¥HKSR =4 (1:1 000) =
W E 1~2 h, ECL AW, B THELRG,
JBE A B T 4
1.4 FitEabiE

NG 2 A SPSS 19,0347 88 40, 52
WEFIWU L, BRI LISBE £ bR (Fxs)
TR o WAL BCR MR 5, P<0.05 25 5% A
Bt

P<0.001

1 IncRNA MLK7-AS1 RiZE#il

2 & R

2.1 IncRNA MLK7-AS1 & B e Rik

qRT-PCREEH Won, FE21X A8l kp A,
IncRNA MLK7-AS17E45 7w 4 40rh Rk W i
TRZERMHL (P<0.05) (K1A) ; IncRNA
MLK7-ASI#EZ M ZHCT1I16, SW480 .
DLD1., HT29, SW620. LOVOH [ XF % ik 5
S HH4.00+£0.62, 5.02+0.17, 7.47+0.71,
8.71+0.28, 9.48+0.34, 13.93+0.74, H&ET
NIEH 45 b H 20 2R A i NCM460 (1P<0.05)
(K1B)

A: IncRNA MLK7-AS1 7E&5 el 205988 557 15 R AU 8P 1946345 B IneRNA MLK7-

AST TEIE R 45 b B A B AN TR 45 e A0 0 28 v (A X i i

Figure 1 Determination of the expression levels of IncRNA MLK7-AS1

A: The expressions of IncRNA MLK7-AS1 in colon cancer

tissues and adjacent normal tissues; B: The relative expression levels of IncRNA MLK7-AS1 in normal colonic epithelial cells and

different colon cancer cell lines

2.2 BHLYRNE

PEHUIncRNA MLK7-AS1 3 1k M 08K 19 45 1
TG M RSWAB0 M HCT116, 45 22 3k i ki K 28
KL A X 2% 20 Ml R 5 R qRT-PCRE AR K
M EE g R, S5 R W/RAESWAR0H, Hh A %5 8k
BLJG AT £ EE H1.00 £ 0,13, 5 A3t F£ 5k
JilncRNA MLK7-AS1AHXT ik 7 H2.40 £0.19;
FIBRFAEHCTII6H, B A28 #8050k 5 A X 3R ik i
H1.00+0.19, & AL RIEFR FIncRNA MLK7-
ASTAHX 35 H3.37 £0.28, E R HGIT¥5E
X (¥P<0.05) (H2) .
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Figure2 Results of transfection efficiency
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2.3 @ FRi% IncRNA MLK7-AS1 3t 4 B 7 & A
HE3E BE 71 19 2 M
Meyeo4 hjg, OO A0 M AR AR AT M TS 52 58
DL KT o [ S5 36 K I 3k %6 35 IncRNA MLK7-AS1
X 485 B M g 20 RS ) B sl TR BURE T RS2 L AR
PEMTSZE R o, iF# K IneRNA MLK7-AS1)5,

—o— x4l
— SR

&AM IRA LR, WA O0D490{ETE4S h
Je A~ ] g BB TR (3P<0.05) (E3) o F
M e B R, 4%k IneRNA MLK7-AS1)5,
R 45 gy i 240 ML 0 SF- A o B TR I BCE 250 . 500,
1 0003 3/l FL % & R 42 0k B2 244 K [a) B BE 114 42
B (#P<0.05) (E4) .

—o—XHH4l
— SR

B 3 MTS LI ill4RAaiE /1
Figure 3 The cell viabilities detected by MTS assay

SW480 (4~/4L)
250 500 1000

HCT116 (4~/74L)
250 500 1000

SR

XFHEZH

0 X RRA
|

W xR
DR

4 TR RER R AEN

Figure 4 Colony-forming capacities determined by plate colony experiment
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2.4 FFRi% IncRNA MLK7-AS1 3t 4 B 7 &= A
) 21 R J&] HA =2 i
Dt X A0 ARG 00 4 i S 28 2 B i R 3K Ine RN A
MLK7-AS1J5, G W40 0 Lo B d /b, S 1A 4 il
Lo 3, 2481 A MSW4804d K ikIncRNA
MLK7-AS1J5, G,H (65.71+1.18) %/ %

Woirc,

Woirc,

7, DIPS
DIP G,: 59.37%
DIP G2: 5.50%
DIP S: 35.13%

s\

WoirG,

W oipG,

7/, DIP S
DIP G,: 65.40%
DIP G,: 6.14%
DIP S: 28.46%

(45.98+0.92) %, SHH (28.06=1.78) %N
% (43.90+0.85) %, HCT116%4 1t #ikIncRNA
MLK7-AS1)E, G A (61.03+£1.98) %/ %
(39.99+0.98) %, SHWIH (36.21 +1.32) %}
JNZE (48.88++0.57) %, ¥WHGEIT¥27 ()
P<0.05) (K5) .

= Db Al
2

IS id
Z/,DIPS .
DIP G,: 40.57% ; '
DIP G,: 10.45% P<0.01
DIP S: 48.98% L —

i

[ e

mDIPG,

7/ DIPS
DIP G,: 45.75%
DIP G,: 9.66%
DIP S: 44.59%

0 X R
DR

T
V78

B 5 oA AR 4R A E A
Figure 5  Cell cycles analyzed by flow cytometry

2.5 jEFKi% IncRNA MLK7-AS1 X4 i1 &) # #8 5=
EANEH
Western blot 324 B 7/~ , fESW480 & HCT116
XX, L4 eyelin D1 X CDK6%E H £k

POyt

HCT116 SW480 R e

SEHNAL XPERAL SIsRAl xJMRL
.

Bl 6 FEHAEXZES®RN

Cyclin D1

{3 -actin

Figure 6 Measurement of the cell cycle-related proteins
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P<0.05
—_—

W T A A qRT-PCRAG I 7, Wifh 20

LS 4 B eyelin D1 K CDK64E 4% [ % 18 2H AH o %
ISR B T E (BP<0.05) (E6) .

LRyl
DR ]
P<0.05

A: Western blot #illZ5 4 ; B: qRT-PCR 455
A: Results of Western blot analysis; B: Results of gqRT-PCR
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RS RNAM LI E —DIEH ERNEY
SFOREE, HERE LT EAARE R R IR RN 2
PEo H P IneRNAZ RS S RNA Y — 4> 5 2 )
2%, HAERETILE>200 bpIE4IBRNA, HATH
A BF 5T #8278 Ine RN A A A P 4% il 2 B K 5
Mt A HAEEE RN EER, ZMERNE
Ak B 5 Inc RNAZR G5 K DI RE Y 58 %5 DIAH G, 25
o Je e S Herp 22—t
3.1 IncRNA 7457 %% HF O B SR IR

P B 5% 6 W BA — B9 Inc RN A 7] DL X 45 7 98 &
RPN RE . R LT
e N Z R D e AT R Y, A& o kA R
Je ik B Y PR — T e A T DL 32 B Z A inc RN A Y
P o BN YangZE" % Minc RNA SNHG 15 45 Ji7 9 41
M sass . W1, REKTBHHEYIME,; LigR
KIIncRNA-ZDHHCS8P1 7] LLiE it S5 miR-34a%h
AR I R s Huang P E BlInc RNA
PCAT6 ] L3 3k 1 1 200 M 98 1 4H G 28 11 32 25 4 1
AT ; Jiang%E" R BlincRNA GIHCG 5451
5 2 WAL S T 25 2 VIAR OG0 Ine RNARY 3K K D B
() 5 SR 45 W o k2B R R s BRLAL A o ) B A
4y, kI L 09 E A D Ine RNAIE HER A2 88
X 2 Inc RNA B H) BE X 56 365 25 W i & A % R pL | LA
KA8 T 5 820297 B B T o B 3
IncRNA MLK7-AST/2 87 A& B 1 i A G Ine RNA
H A B i B 0 S v oA AR DGRl eSS
S T & HE B RE AR DL B I AR A 9 ML AT S
W, WEE—BR.

3.2 IncRNA MLK7-AS1 %t 45 B% J& 40 A 3 58 Ak

b

£ i 184 B RE 7 R 2 Tk JRE A L A R A R
22—, T 20 G ) ek A B B Sy A A AN [ 4
JiL JE) 0 A AR A . R E 5 B AN i O 4 4y T
FEAFEAME A EA Ceyelin) o AR A0 A )
H [ B (cyclin—dependent kinases, CDK ) fi
8 240 1t ) 1 B 1 B A R ( cycelin-dependent
kinase inhibitors, CKI) , ,EEEFCDK%?E'icyCIin
A RE WO R VR A A R, TR
NHTENR M cyelinf M3, Rilwm NaEEM
CDK MR TR],  HAE 40 6 SR 8 45 A B A1 & #5119
PEFH A AN AR R], 30 B 350 S B0 17 % 240 Mt ) 49 45 A4 et
ARG HEVE 2 o T CKIA] AP CDK & cyelin/CDK
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HAMMIEYE, X FEeyelin, CDK5CKIX = it
U [R) Ky BT 20 B R 09 5 2 i R 4 0 45 20 SRy A 5T
InRNA MLK7-AS1XJ45 i 98 40 i 3 58 58 7 1) 52 W)
K HAEFHHLE], A BF5EE Jeil i qRT-PCR 5 5 HiE
ST HAES m A E Rk, RIEFIHMTS L K&
ST e A S & Bl it ik IneRNA MLK7-AS17] LA
P2 1 25 W i A0 M 1) 388 B RN v TR CRE L [ R
JH L =4 & 3 52 56 & it K 38 Ine RNA MLK7-
ASTA] LU oF 25 B B e 40 il G B9 0 A SH, I
JEif it Western blot X qRT-PCRAZEGHE/R, 3R
KIneRNA MLK7-AS1JSeyelin D1 X CDK6FE 3% |
Ft. Hpeyelin D1FEG R FRIE, S 40 i 5 401 )5
ST, BlEAEKE TN, mMCDK6nT
PhSeyelin D1 % A WEFIGEE 59, cyclin
D1/CDK6&E AW RE i RbBE MR 1L, (% K FE2F
MBERR AR H BRI T ok, W Wi B I E2F
AR S DNAG A G — R I FEH E L, il
PEEDNAG L, Ins 40 M G, B SHH e 4, HfEzh 4
ifs JE 4 1 R R eyelin D145 CDK63RIB T
i B 2 A M A R 25 5, Wl BF 48R T IneRNA
MLK7-AS1/2&iE iF 2 #eyelin D15 CDK6F K M i
A 32E 25 L s A4 4

ZE LR, AR A IMIncRNA MLK7-AS1H]
DL E i eyelin D1 CDK6F L, M #F i 78 40 i
B G #E ASHA, B2 5 45 15 I i 40 B 1) 1 5 A s R T
RET), KRIEMEEIEHYIEE. H/Z&IncRNA MLK7-
AS TR JE AR OC 2 1 0y B R I8 45 BB 5 AT A 6%
T, WAZ#EIncRNA MLK7-AS1XF & A0 &
R REEGEET — PR E S [
IncRNA MLK7-AS17EIE & N 2020 45 B o 18 &
HATHRBERAES, HXFEREGSE
BRI PR 2 B K 1SS 25 R OC TR R L 2 A IS it
SEH N . X" IneRNA MLK7-AS1A] fig J& 45 7 i
YT IR TE AR AR

£ % 3Lk
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