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Abstract

Objective: To investigate the relationship between plasma microRNA (miRNA)-181 and tension
protein homolog gene (PTEN) and pathological staging of colorectal cancer, and to explore the di-
agnosis significance for colorectal cancer. Methods: A total of 120 cases of colorectal cancer and
100 cases of healthy subjects were included in the study. Real-time fluorescence quantitative PCR
was used to detect the expression of miRNA-181 and PTEN genes in the plasma and tissues of co-
lorectal cancer patients, and immunohistochemistry was used to detect the expression of PTEN
protein in the tissues of colorectal cancer patients, and to analyze the relationship between the
expression of miRNA-181and PTEN protein and the pathological stage of colorectal cancer. The
growth and proliferation capacity of miRNA-181 and PTEN in CRC cell line SW 1116 were studied
by 4-Methylcyclohexanone assay (MTT) and cell colony formation assay. Results: Compared with
the normal control group, the plasma level of miRNA-181 in colorectal cancer patients was signif-
icantly increased (0.58 + 0.23 vs 3.28 % 0.46) vs (P < 0.01), and the plasma level of PTEN gene in
colorectal cancer patients was significantly decreased (5.37 + 1.34 vs 0.26 % 0.21) (P < 0.01). The
positive expression rate of PTEN protein in colorectal cancer tissues was significantly decreased
(100% vs 36.67%) (P < 0.001). With the increase of malignant degree of staging, the relative ex-
pression level of miRNA-181 increased, and the expression level of PTEN gene and protein de-
creased, with statistically significant differences between groups (P < 0.01, P < 0.001). The MTT
showed that CRC cell line SW1116 in the miRNA-181 group at different times increased the Growth
rate, while the cell growth in the PTEN group lagged behind (P < 0.01, P < 0.001, P < 0.001). The
cell colony formation experiment showed that the proliferation ability of CRC cell line SW1116 in
the miRNA-181 group was enhanced, while the proliferation capacity of cells in the PTEN group
was weakened (P < 0.001). Conclusion: The abnormal expression of miRNA-181 and PTEN in CRC
plasma and tissues is closely related to the pathological stage of colorectal cancer, And miRNA-181
has important clinical significance in the auxiliary diagnosis and prognosis monitoring of colorec-
tal cancer.
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HI: B4 E B (Colorectal cancer, CRC) & & I FJE 4H 2 - microRNA-18 1F15K 77 & A IRl YR 3
B (PTEN)WRIE K SIERS B, R CRCEEEHEF RS E. 7k EF12004ERER
2 K 10058 AR E- AR IE o S H St 36k 2 B PCREAR I 45 B 7% B34 %% miRNA-18 1F1PTEN
ZEE. UKHALAFHmIRNA-181KFRIE, KA GBEHLSLZE RGNS B iR BA R MALRPTENEH
MFIE, FH1HrmiRNA-181MIPTENE ARE 5 EHREREA KRR . 2 I H B E by M
HUERYE T B SE S 5T miRNA-181F1IPTENTE CRCAHUMESW 11164 KMMEIEEE ). S5 HIEHXTRA
beiR, 4B R B M3 miRNA-1818 B F 5 (0.58 + 0.23 vs 3.28 + 0.46 (P < 0.01), I3 HPTENZ
B FFE(5.37 + 1.34 vs 0.26 + 0.21) (P = 0.01). 5EZEESEEBHEARALE, SEHBEHR
PTENZE A FH I RIA %R B B &K (100% vs 36.67%) (P < 0.001); BEE /BTG EKFH, miRNA-181
X FRIEER N, PTENZEFEMBEAKRE TR, SAREBRERYE ST FREX(P<0.01,P<0.001).

7Y B B R M Eh vk B oRmiRNA- 1814078 A R i 18] B CRCAE i pk SW 11164 KB inik, PTENZ A
K5 (P <0.01,P<0.001, P<0.001). “FHRIwER LY 2 /7-miRNA-181417ECRCAFIESW 11163
FEAE7HE5R, PTENZHHMIIETERE /1055 (P < 0.001). £5i8: miRNA-181FIPTENTE CRCIN3Z AIZH 2 )
REFREEEEBEFRESPZEYIMER, miRNA-1810 4 BG4 B2 WA BUs W B EE IR

ES A
ZiH%%, miRNA-181, K1E B FIEYEE (PTEN)
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ATE IR S AR B 45 MO, CRC KW £ EAbEa, HAERM2). IER BFHEs &7
CEA.CA-199.CA-242 B-E A E at i B2 W, (H 2, b =M g b 06 1 R BREAY Oy 33%~56%
FeAa[3]e Bk, R — P U S et S AR Y BAR IO H . MicroRNA (miRNA) &2 —28K 18~24
MZAFIR M AEGm AL/ N7y T- 5 RNA. miRNA I8 I 76 B 0 i Bt 5 8851 3-3EBIPE X (3'-untranslated
region, 3-UTR)Z5 A, B MEELINH] mRNA R8I, AT 1) 5 35 R ) SRR [4]. miRNA 78 i i) & A
R P Ik R v 38 A 4 B S IR 1) R B R [5). PTEN S g i S5 A, ELAG R o R 2 (1 00 Ml e v 1
EMMBAK. WA B T M AR AR RS AR 28 55 T T R L EAE A [6]. PTEN 7E/M%
H Rk T R A SRAT R, WEGE PISK/AKL 155 3E g, AT 51 E MR R L R R RBAE
AR

AL mIRNA AMUTEMR AN R ERE, 0 HAERE A/ T MG, M3k, 4xifud(8] [9], T
VE R —FhTE OB 2 Wibs 4 - Li S50 78 R B CRC £ I AL % miRNA-181 (13 1A B . _1-1/[10],
HA2, HRWHLHR A, A 08P 98 miRNA-181 1 PTEN 575 BE4 BAGOARCE, kR _EIa 7 #l
T W DR A S IR A

2. AREHZ*
2.1. FAEEHR

HEHY 2017 4F 1 7 % 2019 4 6 HAE B AL A RBERE B Mg RHE B I F0 B2 Witk SN 45 B s ) 8 120
fl, b5 6815, %52 5], ke 47~70 %, FIERS 55.6 & . FrA B E AR BT BIAREZ UG TT .
U RIEIRIT o INFRE: O WEFIS NS BRI EE; @ REEMHEUT . WITHBITIIES .
HEBRAntE: © A I HARTEE MR s @ FIpEisAE M S A B o M4 36 AR 65 2% S22 (American
Joint Committee on Cancer, AJCC)/[E 3t B 2 (the International Union Against Cancer, UICC) 45 B iz
TNM 23 BAbRHE[11]: 1 #3205, 10 2 18 5], 110 39 48 51, IV HA 44 5], 7 Hx ) 3 fid AR 4G 2 100 17 Ay
XTI, AFWS 45 % ~65 %, PR 52.28 &, 55 50 #, 2 50 . AL ABFER ZE R LS FE . K
WA NIk R B P b8 B A N REE BRI o itbite, Fra ot 5o RIS 5 G [ & 15

2.2. RFNEALES

&k RNA SRR & (175 19022511) Sefiik & (585 $160112173047) f ki 72 5E F PCR 7
£L(H55 0000175157)0 1 Eifg/E TR TAEAAT IR A 7. miRNA-18L 502 U6 b Rl a1 90t (17
B EYA IR AT (515 0000170405); PTEN FRIAAS I IS MM NS BHZRN] . K5Ot EE PCR
Frifd F BIO-RAD CFX96 1% #5 (3£ [E BIO-RAD A ).

2.3. EWHE

2.3.1. #RARE

kR AE R AN I 3 ml, EDTA ik, 3000 r/min 2.0 15 min, B A T-1% Eppendorf 1,
7£ 10°C 13000 r/min &5.0r 5 min, EBRANMER A, ACFRLFI M2 T80 CUKFIfRAE, LL%& AT RNA $2HY,
A IRAE 2 h 52 K

Y 45 P 5 IR 28 203 5 e 5% 1B 5 Ak R 4L 43 (BBOMA 3B 67 B 18 g i 2 22/ 5 em), B4 10 min P
ANWEIRAT « BUREIRAF 45 ELZH 232) 500 mg, fFBE SRR AR, A 1 ml Trizol, HT#2HUE RNA.

2.3.2. M35 RNA R
GAFRMEAR A SR, ToR %R RNA SREGRF B BB 37 5 RNA. 55 7' 6 B G &
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FEEL RNA [ Je 46, A260/A280 LUAE N AE 1.8~2.1 2 [a], 5 RNA M ATk 552,

2.33. R¥ERRM
I FH Sz B 3 A7) 5 R R AR e M S B SR B W % IR B 1308 0 A B cDNA, OGS &R 20 pL, bk
%Atk 37°C 15min, 85°C 55, 4ACIRIEREFI=Y).,

2.3.4. real-time PCR & K
SE 36 E f: PCR ONAR Z A s 87 25442 HEAR R 6 1 B P g AT A o

2.35. SEBEMMIETT R

W N\ 45 B A bk SW1116 I 10%f5 45 ILiE (1) RPMI 1640 £55%# 10 mL, 800 r/min, 4°C &.0»
5min, 3% LG, HEREEAIMIIA RPMI 1640 £5373E 1, BT 37°C. 5% CO, B 5 R: 7%, 4
J gt & 2 80%~90%H f£ 1K

VY R (5 204 £ (4-Methylcyclohexanone, MTT)iEk 40 ARIGSE[11]: 730 LAGEFL 103 40 FEds 3
MY EFP T 96 FLIEFRI, LABEFRBCAZS AT, liEdR 1, 2, 3, 4 K. &L 5 mg/ml MTT 20
pl, 37°CHRERREFR 4 h a2 b3, AR, MAZHREWIDMSO), #ky. =W E 10 /585,
M 5E WK 493 nm b HFLBOCEE(AVE . P TRDREARR, BL AMENOALDR, Zednffd KthZe.

SPARTEFEIE RS : LA 100, 200, 400 ANZH MG BE 4l ks 3 AH AR Rl 5 IR, kiR 2
Jilo BEFR LA H 0P AR AT L) e B I (250 N EMLR R — AN TokE), bR, SRR, PROCREY
B = YR R R I EL x 100%.

2.4, RBALUFERIFIHT

PTEN R £R(A et A PTEN 2 SRR 2 —30)00 B _EMRER AR IR 7] S e 41 U 2(SP
HRY UL PR U 15, B PBS BRI PR IR S LRI R A BT A ), BRI
62 B ] H A AR BT (OLYMPUS) A &) . PTEN DAGH A% 5 FAZ 8 (0 00k S P 25 5, S 4 41
05 IR H 44 PR L LB I 41 07

25. Gt FLE

iz H SPSS17.0 BT X BdE HEAT 734, T R AR A £ drdkE o, PHALALIE LLECR A tha s,
ZYLIA] PSR . 25 2 708, BL P < 0.05 AZERA G5 E .

3. &R
3.1 ZEBEEEMPEDH MIRNA-181 F1 PTEN BFIEKFE

2 SEI G E ' PCR SN, 45 B 45 B e B 3 i+ miRNA-181 B 245y, A 3.28 + 0.46, X
HEZH 7 0.58 + 0.23; PTEN BHE T /%, 5 0.26 £ 0.21, *THEZHN 5.37 + 1.34, @it t 65, ZREAH%t
RN, %N P=001FP=0.001, W& 1.

3.2. £EMEELAH PTEN EBFRIX

SEE M B A PTEN R R TR, PHMERIAZR R IEC, 5555 W H 200 R A) LB (W,
] 2), 36.67% vs 100%, LLHRZERA Fiih5 = (P < 0.001).

3.3. ZEREREESAS MmRNA-181 #1 PTEN EAFRIASHKIBIFHERIEK S AN X R
R4 A 643 B miRNA-181 #11 PTEN B 43514 T 1: 2.26 + 1.09 F1 43%. T 11: 3.17 + 1.83 11 37%. T IlI:
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5.04 + 2.06 Fl1 18% 1 T IV: 7.38 + 2.45 fl 11%. [5H5 Fbyed 43 304 ()38 0 miRNA-181 Kk iZ Tt &,
M PTEN & A RIRIZ D EG, SARItECRE T Z08, T VRS T 0. T 8E. T v EE A

=5, BEgH#E (P <0.01 f1 P <0.001), Z5RERE 1.

10 ¢ N b

8k

#H

*%

control  CRC CRC  control

(a)’y miIRNA-181 £ 45 B i (35 1 K A i 30K K 50t B4 b,

"P < 0.01; (b)Jy PTEN 7845 B i 55 35 13 P (K 48 7 7K S50 B 4
Fe#s, P <0.001.

Figure 1. Expression of miRNA-181 #1 PTEN in CRC patients
and control group

[# 1. miRNA-181 71 PTEN 7245 & fp iz B3 IR PRV FRiA K
$0

% 60 kK
o4 L
. T
m
=
a9

i

Control CRC
()
(@)79 PTEN 25 (A7 6 55 5t HR AL I L b (R ik (B s 414k, 400%);
(b)> PTEN 2 A 7E CRC 4144 [ RIA (SyEdlik, 400x); (c)
WAL PTEN & MR IAE, ™P=0.00.

Figure 2. Expression of PTEN protein CRC patients and con-
trol group
[E 2. PTEN ZE B L E AN RS M REMBLR PRI

3.4. miRNA-181 #1 PTEN EREEL H A B & MR MEA LA P 4T

miRNA-181 1 PTEN & K745 B 7 B L A R A 2 M AF7E % R IF LM AR IR R (r =
—0.736, P = 0.05). miRNA-181 Al PTEN & [ £ Ifil ¢ 13838 5 7E 2 A 2R 40 Bl 2 IEAH OG0 3l
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r=0.627 flr=0.714, P=0.05.

Table 1. Relationship between miRNA-181 and PTEN protein in CRC tissue and clinicopathological characteristics TNM
& 1. CRC A4+ miRNA-181 1 PTEN ZEHFRIAS IR FIEFHEL TNM S HARAE S

I A B AR AL 1% (n) mMIiRNA-181 F &K P A PTEN & A FAMER A% P {H
5]
5 36 7.18+2.24 30%
'S 24 6.84+2.18 0.681 32% 0.734
FEit
<40 % 8 6.94+2.19 36%
41~59 % 35 7.13+2.25 35%
>60 % 17 7224236 0.258 30% 0.695
IR TNM 233
I 3 4 2.26 +1.09 43%
[ 8 317+1.83 37%
1T 28 5.04 +2.06 18%
IV 20 7.38+2.45 0.012 11% 0.001
WELEER
A 46 7.66 +2.63 15%
x 14 2.89+1.06 0.011 46% 0.001
WHES R
K+ ok 28 7.88£2.71 12%
o+ EE 32 2.67+1.04 0.009 45% 0.000

T RIS E A miRNA-181 AN RIZAKF (X £s); RS B AN PTEN EAMIERIEFH%RER.

3.5. miRNA-181 %} CRC ZRpE#k SW1116 4RpaiEsE s YR

KF MTT 326601 CRC i g bk SW1116 4 4% 4 miRNA-181 mimic ZHAIN IR, 1EaniE 3 fios: %
7t miRNA-181 mimic LA RN E] f40 i A8 KK P B B T xR AL, B4l tbie 2 3 geit2 i (P <
0.05, “P < 0.01, “"P < 0.001).

5 15 b
a
2 1.0 ko
< % %k
2 05
© B = ==
0=
0 1 2 3 4
Time (days)
# = Control

= miR-181 mimic

P 3 Feon e 4« miRNA-181 mimic ZAN [A]H A (40 i A= KoK, 541
Lz R A S L (a: P <0.05, b: "P<0.01, ¢ 7P <0.001).

Figure 3. SW 1116 cells from CRC cell line of transforming
the cell growth of the miRNA-181 mimic at different times
were detected by MTT method

3. KA MTT &5 340 CRC 4RAa#% SW 1116 4BAATER
[EIRE)4E % miRNA-181 mimic B94ARRAE K185
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A1 MO EE V&I S 7« 7E 55 e miRNA-181 mimic ZE 0 20 o o A K B bR % R 4 A% e PTEN
FERA (K 4(A)~(C)), %« miRNA-181 mimic 41120 i v B T B R IS B 78%, B i X B 4H.(19%),
2R BA g e (P <0.01), W& 4(D).

Control miR-181 mimic PTEN

D
, 80 -
3 60
g a b
‘é 40
& * *
'é 20 —
(=%
0 | | | | I
Control miR-181 mimic PTEN

(A) NPT L (g Bk i ik, 100x); (B) #7x miRNA-181 mimic
B YL (i S A i, 100%); (C) Ron PTEN 4L(R B i Jeidi, 100x);
(D): HAHAM T TR R LR, 5 mIRNA-181 mimic # Je4ltb:, a, P
=0.01, b, "P=0.01.

Figure 4. Cell colony formation experiments showed SW 1116 cells
Cell cloning growth rate in miRNA-181 mimic transfection group

4. YRBREETER SIS R R SW 1116 4BAfIFE miRNA-181 mimic
BB VAR se PR A IR BT

3.6. PTEN 1 miRNA-181 mimics ¥ %} CRC 4tk SW1116 RpRIETEEE RSN

KH MTT #:460 CRC 4 filg ik SW1116 4 4% % PTEN Z1A1 miRNA-181mimic #4441 4 i 4 K1
i, MIRNA-181 mimic %% Je4H {4 s A KK B & T PTEN 41(P < 0.01, 7P < 0.001, ™"P < 0.000) (JiLI%]
4(B))-

TEAN R SEVR T s 6 & L, Fe 4(D) AT L PTEN 2401 SW1116 4HAusEss, 4nf v et K Ey% 5
T miRNA-181 mimic #4441, PTEN 45 A= K% LA 19%, 1fi miRNA-181 mimic % 4420 1) 41 fid ve.
bR RILF] 78%, BT PTEN 4, B4LLLEZRA 4t X (P <0.01).
4. #ig

1T miRNA-181 £ 2 Fjr P i Rg 20 23 b () 208 B (R B DR RE 1, 32 BE@ 0 Rl 7 4%
KPR R IEA YRR [12]. mIRNA-181 [RFIE St e S5 Tk MR i R A % VR R [13], el
MIRNA-181 7E 142 e 4l i (2 22 AE R ix — TR 8 2 X EEIEH . EAMEFHR I miRNA-181
£ CRC & M2 /KT, Bie U1 e /KB 2 R B [14], {H2 B | CRC FIRBHLHITAIERE . N T
BE— T miRNA-181 7£ CRC HH/EFHLE], AH 7R S 520 € & PCR HARK I CRC 3 (M3
AL miRNA-181 3Rk, KRILM A miIRNA-181 5 CRC i H/r #. hEEFE R fim ab s 5%, bt
MR BN R S, mIRNA-18L RiAiE P, JUHREMEEEZN CRC Rk Bils, HE
AR 54 R A G, AR bR 4120 miIRNA-181 Fikk-F i T (4 1 A 1), [
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BRI CRC #3 1MLiE H miIRNA-181 [k 5 H 41 1) miRNA-181 %55 £ IEM % (r = 0.627). [E4h2f
F ALK miRNA-181 FRIA/KF 56 B R A E R 2 AR [14], EIRRIH FL4E KK 1 K miRNA-181
(RIEIKPAE CRC (R JE SR A RE R R AR, vTE R CRC BB TS PN R4S [13] [14].

MIRNA J8 i 5 S8R R 45 A SL R R SR, SIS g & A2 % e i) 4% [15] - miRNA-181 A PTEN,
RECK, TIMP-3, SPRY1. PI3K/AKT. Wnt/g-catenin 5 1EH L&A, A5 CRC 4 iy A& LT,
R i 2y, N PTEN /& miRNA-181 fEIEEE, miRNA-181 ik fe it it Tt i 40 i 142
2 MEEF[16]. E AL Qing - FHEE[171 FMi%: PTEN R LI IN CRC 40 B FEE, e T CRC
Y M R ZE N F . Rebersek S5 [18]0F 7t 45 BV S 1) PTEN BE[RSRARTE MR TI-TIN - EH fE 2,
H PTEN Bf2E BB TG 50, WA A B B T 9B 83, IRl R B 2 5 T J ) AT S
K3 .

PTEN J& [l & H i A I B A B BRSSO 25 8, AR VF 2 MR R A £ PTEN ThREMN)
ORI 5 gt G A 5 [19] FRAT TR A S e 4L 4k 2 SP kI SE B 2140 PTEN &R A HIRIS,
RILE S I A o IR ) L 2 F A et % (P = 0.001), #i&7~ PTEN &5 3R IA T 7L 45 B i 1)
KA R BIONA RIS Lu S8 78 [20] KR RNA (cire-FBXW7) i i, FEAIK T PTEN [1)5%
%, FEMGIMREAR A K. . TR 225, ik, PTEN & ARREKE FRRRTE—E 1R
JE AR B B R AL AN R R . 5 B AR T A B IR RO BE R A R B, BEE TS, 45E
s AN o AL FEFE R AIG, PTEN R AMIRIEE TS, $#oR PTEN & A MRIE B g H 2 i 5y
M. L Salvatore Z5AfFFL[21]38BH PTEN Ff_b iz A= K K75 44 (epidermal growth factor receptor,
EGFR)[IE 1, 0] PI3K-AKt 38 % 111 F 8 5 200 M R 4 e [ J5 RO RE ELVE R, 9aess P g 2 P Fr) 2 22
PE AT 45 AR R, A bk R 45 5 RS 4 PTEN 25 [ 3R IA 2R (15%) B A% T-ibk B2 45 54 £ 4H.(46%) , P < 0.001.
1E T 47 1 1| =1V ] CRC 414! PTEN & ARIAIZ D (P <0.001). DA F&5REMERIRE. miE
PEM) CRC 443 (1) 35 B B PRI R IA, $7R PTEN 223k (1N 1 ] RES 8 112 28 F5 5 AL A4 1 n 1)
FEFEHZ —, {2k CRC REMFERIIMEH . AR08 500 SR PTEN JERIE MK (1R IE 5 s H LUk
2 PTEN SR EARIRIERE — 800, 2EI1IEMIS(r = 0.714, P = 0.05), W& 457545 B e 2 i 2% F 20
HR R IA KT B BAR A BT A, ARBH PTEN JEAIFT PTEN 28 (IR HAR . &5 B Jee 40 i 1
BERRTE R S0 ACRE BEBRAIG, SR FE Ul & s T PERE B R A5 Som A 28 B e A2 (WL 1 A& 1). PR, PTEN
FRE—E R E Bt CRC A IR B AR HE /15 AW AT NI, B2, BEERTGER, BEmA
HFRTME, HonE BETEWE, FAUHRL RS CRkikiE A —5[22].

o B YA I A S DA FER . miIRNA-181 R B K5 M [y 4 a3 5 A 77 5 S04 R 3 i A2 4
Sof i 9 £ B B A R A0 HE RS B2 3k 4 I [23] . Cao 45 [24]4R 18 % FH XU 5¢ R Wy 4k w5 L R ik 2 oR T
miRNA-181 ffi¥ 5 3-UTR ) VCAM-1 £5& 45 AN 2--17, @ik JeE/ gl it NSCLC (148 Btk
PR HE T /N0 P At e 4 A BB AR o ARSI I R MTT VR0 SV T2 B SE 3G AS I miRNA-181
mimic FI PTEN 7£ CRC 4tiffi#k SW1116 (20 i KAG S RE /17K, #2758 T miRNA-181 A 1R R i ik
CRC 4 itk SW1116 40 rI 3458 HE 77 (W1l 4), FHH miRNA-181 =K iA 1 PTEN LR IAY) G B B 38
JtRg A AR RS, X AT AR 2 BT miRNA-181 = 3K iA 5 HAEH T PTEN ZEF NAATEL SEEE % 41
1R 2RI R RE F1[25] . ASHIT 98 45 5 B 7 miRNA-181 78 45 B i £ I v i 26 1A 7K 7 W S o T g
XTHEZH; PTEN J:[E7EZS B Wi B 2K R 20k AP B BAR T FE X R 2H . 79938 75 45 B s i i
[PZRIE R A, FK I miRNA-181 nGETE CRC 1)k B S B it fE v R 4 S B EH .

2k FRTA, 1% miRNA-181 Fik/KF-5 CRC WHE M HIA %, & CRC RAEKREMEERE,
A BB AN FEFR. mIRNA-181 FI{EH&iE il i PTEN RS 58 B kK ERE. 258
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MEH, O CRC HSHBNZ Wi it —ANBr AORLIIRR, 4 B e Bk R T (K — BT 5 [26] -

E&THE

IR B ORRH R T 410 H (2013A022100011), [ ZRAE AT DA THERMFH (G5 Y19021).
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