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Expression and clinical significance of miRNA-194 in cervical cancer
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Abstract: Objective To detect the microRNA (miRNA)-194 expression level in cervical cancer, and to explore its clinical signifi-
cance.Methods Totally 136 cervical cancer patients, who underwent surgery in The First Hospital of Handan City from May 2013 to
January 2016, were retrospectively selected as research objects. Cancer tissue and corresponding adjacent normal cervical tissue speci-
mens of 58 patients were collected by stratified sampling method and only cancer tissue were collected from the other 78 patients. Total-
ly there were 136 specimens of cervical cancer tissue and 58 specimens of adjacent normal tissue. The expressions of miRNA-194 in
cancer tissue and adjacent tissue were detected by quantitative real time polymerase chain reaction ((RT-PCR), and its relationship
with clinicopathological features and prognosis of cervical cancer patients was analyzed.Results gqRT-PCR results showed that the ex-
pression level of miRNA-194 in cancer tissue of 136 patients with cervical cancer was significantly lower than that in adjacent tissue
[(1.140+0.655) vs. (4.502+1.168), P<0.001]. The expression level of miRNA-194 in cervical cancer was associated with FIGO (Interna-
tional Federation of Gynecology and Obstetrics) stage (P=0.001) and tumor size (P=0.033). Overall survival of cervical cancer patients
with lower levels of miRNA-194 was significantly shorter than those with higher levels of miRNA-194 [HR 95%CI=2.17 (1.21, 3.90),
log-rank P=0.012].Cox regression analysis results showed that miRNA-194 expression was an independent risk factor for prognosis of
cervical cancer patients.Conclusion miRNA-194 plays a certain role in the occurrence and development of cervical cancer, the ex-
pression of which is lower in the cancer tissue of cervical cancer patients, and may serve as a potential diagnostic and prognostic mark-

er for cervical cancer.

Key words:

e F ) By SR8 A — > g W 4 L i B d5 L 1Y)
AR IR 2 — B S g R U Y T2 PR
Y VAR TR SR IR A AR R R A
LSRR ST A7 AR R Y7 S5 16 7 FoR 4
1o, B SR I I R TS A T AR K ARG B S A A
FERAE TR — 2R

f RNA (microRNA , miRNA ) J&— S BB 4 5 5k
PRI ¢ 35 1Y) 6 B N TRIE A A RNA (K 24 18~25 /M H%

Uterine neoplasms; Cervix uteri; MiRNA-194; Quantitative real time polymerase chain reaction; Prognosis

W), AT AW RS 2 A PR
T, miRNA W] 5 5 B AMY mRNA SR b 25 A
ff 8 mRNA B0 6] mRNA 9%, 76 5% 55 5 7KOF 8 42
SR . miRNAE P A% B 365 5
b RS 557 T g & AR R SR AR S R Y Rk
S5 ZMEENAEYFEFEY . miRNAFES RGN
g v S 3 LA P R i i R 1) 90 5 4
P B R A 2R 76, miRNA 7R 5 S 092 Wi G 7 vh A



+ 1858 -

% % E 25 Anhui Medical and Pharmaceutical Journal 2023 Sept,27(9)

FEAE, 9% & I miRNA-194 76 i s B
Ii S SRR rp S kT K EFIEUE SE miRNA-
194 5 38 i i 12 28 L B AF e SRR R 1
J&miRNA -194 765 #t v i VE H B s & 0L B A
A .

AR 5 38 3 1] B WA B B S0 A 4 LA B o 5
AR, 2R FH S 28 S i 30 5 53 3R il S 17
(qRT-PCR) £ I |- iR FE A i miRNA-194 (1) 3% 18 1%
O, I3 AT miRNA-194 %) 22 35 5 i R 2R R 2= A A
Kt , IWFSE miRNA-194 7 5 5% o 9 4E &AL
il B2 5 LAl
1 BERS5HE
1.1 —f&AER EI20134E5 H £ 201641 A F
R T 56 — B2 Bed T ARG 7 1Y 136 19 5 Bk A~
WFFEXT S o 136 il A R 43 J2 R 1 BE L 58 441)
B SRR N 1) 9 A 23 K A N g 55 1E R 42T, HiAR T8
Bl N Ak U 4l 2L . s LSV H F R VI BR 5k
Ui, BE B AR T2 eom, VI I, i BRURR AR 25 4
J5 BT AURE I A RS B -80 CIRTE . AR
UE AR IS 18~80 % 5 AR RITH Zhi BLAF A A 112 5 43
958 s RTTARAT AT JHOT R IR YT LA A Rk
BIT AT B BUREARIE TR AR5k 12 R Y B
I NG R I2Y K BT R e 3 . HEBR bR ifE - &
I A A g 5 G I E AR B0 LB R
P RHE 0 5 B U7 EREAS 52 Bl 5 19 18] X1 fih 9 L Ak
AT, 136 10 N A1 31~69 %, i i AR 4% Sy
46 % s ANAEFLO1 5], P A Y 45 5] 5 9 BR AR A R
1 3 A5 R 55 451 .43 1511 38 441] 5 2018 [ B i 7 R
B (FIGO) IR R34 . T AT 84, T B oM, II
A224], TBH 1841, A I 104, I B 6 45, I
C 1915841, IVA A5 B ; Mg 4 4% (4.12+1.08 ) cm, 1
il oh 2.8~8.4 em; R EL 556 RL 63 B (I C~IVA ) , T
WELZEEERL 730 (T A~ BHY) o ASHFIE 2 HEHE T
o — R BE R A AR 32 DL 2t HE (5 201706F ) .

1.2 EERF Trizol B RNA FEHGAF] &, 005 5
Btk 7 &, 26 17 PCR sybrgreen i 7] & , Tagman
small RNA Assays, DNA marker 55 32 22 57 1 F 52
Invitrogen v & #l1 Life Technologies 23 ]

1.3 qRT-PCR R/ qRT-PCR $ ARG 136 451 2
FU3 21 SR A I 58 11196 55 A1 ZURE AR ) miRNA-
194 FEXF R ib i, S I TR TR 5206 07 40
BRI FH B RNA Sl B2 30500 % LR AR AR R 47 L RNA
FIPEI . BB Bt 20 66 BE TR B RNA R 32 A
afifir . I 0 A SR R G0 B RNA 396 7 53 Ol Kb
DNA (cDNA) . A& 500 5 i B 45, e il B i i 10
pL: B RNA 1 ng, R4 A RNA ¥R B 3150 H A 5 4R

fH .5 U/WL Poly A Polymerase 1 wL RTase Mix 1 pL.
5xPAP/RT Buffer 2.5 wL . #{Z& 7K (RNase/Dnase free)
T E BN 25 Lo $E RN S A 37 °C
60 min, 85 °C 5 min, miRNA-194 1E [f] 5|4 5'-CAC-
GCATGTAACAGCAAC-3", Jz [ 5| ¥ 5'-CCAGTG-
CAGGGTCCGAGGTA-3', s ¥k &3 N8
FL, R 4544 95 °C 15 min 95 °C 105,58 “C 15 s,
70 °C 30 s, 3 30 AEIA . LAH: b 1 -3- 1 e e 0
(GAPDH)/E NN Z 3L, ffi ] 2749511538 miRNA-
194 ARk . AR PE miRNA-194 A A Fe ik
() R AEDGT 136 19118 S AN HEA 7404

1.4 BEF AW AR N BE DTSR R A
SERE ALFE G RE Mk A 2R 05 =K Bl R T2
A Bt 52 A T U Bl 7, B U5 #E B O 2019 4 6
H o WLERZ SN B S0 AN BB, HEAE )R] Sk
A JE R B2 2 D SR SE TR B [ B, 424 136
Bl N H L AR RE DT 132 61, 25 4 . T s A Bl
VIR A 2~72 4 H | 5z BE 5 I 8] A 48 A~ H L BET=
494,

1.5 ZEitZEAE N H SPSS 19.0 B 44%F Bl k15
it tr. TR £ s Bon, R ORI i
B SR A 2RV 55 4 2[R miRNA-194 (/) 1825 5
THECTE R LB R , AL ] H B R K. R
Kaplan-Meier 122 il 4E 17 1 26 , R FH log-rank 46 5 Hb
A miRNA-194 SRR IR A R AR 25 . R Cox
JRUIS: RT3 5 miRNA-194 2 35 DL I PR 75 HRL AR 1 A
N SRR Z B RT3 0. DL P<0.05
hZERAGIFE .

2 #R

2.1 miRNA-194 7 EFMEEHRAPMKRIE (RT-
PCR K1 235 2R 3 B 136 191 5 S 495 s A9 2H 21 miR -
NA-194 ({1 HH T 22 15 & (1.140+0.655) B A% T 5%
HA1(4.502+1.168) (PG 7 FE AR ¢ K 50 1=25.49, P<
0.001) , H:r 58 f5i) 7y 25 i 95 o N i 2 21 e HLE % 11
I 55 2 81 miRNA-194 (1) A1 6 2 35 1 20 0 o0 1.471+
0.561 Fi1 4.502+1.168 ( Fig X} #£ A< ¢ K 56 1=17.82, P<
0.001) .

2.2 miRNA-194 RiZSIEFRFBEBFMEHRERE &
WFFE A5 miRNA-194 7 5 3000 41 21 rf (9 A X 2= 3k
HAE 5 1.015 44 136 Bl A 73 miRNA-194 /&5 (K3
R4S 68 0], AN 1 w45 HL 3 I B i T miR-
NA-194 FH X} 2 387K V- 5908 N MY AEY L KRS 5
PO RIETRE GRS TOOC, 5 E B R A
(1) FIGO 43 HA R K AR A DG , miRNA-194 78 5 $09
1= FIGO 43 1 (P=0.001) A1 [} + 42 K (P=0.033) /)
TR ZUP AR BRI



2 f#% B 25 Anhui Medical and Pharmaceutical Journal 2023 Sept,27(9)

+ 1859 -

F1  miRNA-194 3R K V55 S0 A G AR BLARNE Y

KFR M
miRNA-194 ik
=] ik ARk mEk xXME P
(n=68) (n=68)
AF 051 0476
<504 86 45 41
>50 % 50 23 27
KRR 020 1267
AR 91 42 49
AT 45 26 19
R EL A K 370 0.055
st 55 33 22
- ik 81 35 46
FIGO 431 10.90  0.001
I A~TI B 57 19 38
MA~IVARH 79 49 30
Jirbg A2 425 0.033
<4 cm 64 26 38
>4 cm 72 42 30
BRI 027  0.604
<12 59 28 31
>1/2 77 40 37
YRS 22 1.45  0.228
[ 73 33 40
PR 63 35 28

HFIGO S E PRI = FHIK 4

23 miRNA-14BRRIZEHNENBERAEGFTRR
%2 Kaplan-Meier 4 £7 43 BT 45 R W75 , miRNA-194
AR IR N 3 AEFN 5 AR A A 2510 R 87.8%
73.2% AR AR IB A B SRR Y 3 4 F 5 48 AR AR R
23 51K 70.2% F151.6% , miRNA-194 15 2 1% 4H 95 A
B A=A I AR T A4 [ HR 95%CI=2.17(1.21,
3.90), log-rank P=0.012]. Cox [a]J343#r &5 SRtk 2
FE7s , B R 20 M 2 W FIGO It PR 23300 | e K 4%
Tk T S5 R 155 1l A miRNA-194 FE ik 2 5200 136 )5
FEw NG R R, P2 H Rk

B FIGO Ifi R 43 3 A1 miRNA-194 28 35 J2 5 1) ‘B 208
R N TS (37 2
3 itig

H A YA K 5 E 52 miRNA-194 38 24 417
I S DRVE F 1 22 B Wt e, 7 i Jeg 400 it 24 5 O
T- RZBAE RS S5 4 W B rpole B E Y B
1M, miRNA-194 7£ £ 350 R i AN T 2 . 5T
miRNA-194 75 & 3 th 0 238 L IRR B X 5 fil)s
() AF S X B SR (492 W I W 30 0 A A AL A
WA YT HA HE R L W5 R I miRNA-194 76 9
/N4 e il 9 20 2 PP IR 3R 3K 5 A A7 I I S A
K, miRNA-194 A i 82 1) 94 15 hNUDC & PR i 3R
/N T il e AT B M B, S 5 R B kAR R RO
I P R AR T A S i — RS T
miRNA-194 78 A /N2 [t Jii 6 40 i P IR 35 , miRNA-
194 AT 10 AS49 21 1) 384 5 R od B Y i BE ) , £ it
JHT, AL 584 JAK2/STAT3 {5 5 3 1% -2 i3k
TG IE Y Caspase-3 SRR A K. G—AHRFEFR
201 miRNA-194 78 19 41 A b 19 2 35 B 8 AKX T 1
JIRETE B A0, 15 363K miRNA-194 R sl 18 e 241 it 5
HATERE S0 A0 AR K FEPLT 0T B 5 miRNA-
194 2 1] 3 5 LA FERE i DNMT3A M6 . 75 4MH
22 H T 3 B S R N VR P miRNA-194 (1 &1k
T B AR Ta A BE , miRNA-194 [ 3235 K 5
Jiges o3 AL RR B CTNM 43199 ik 2 B 5 17 A O i
FE$E7R8 miRNA-194 A]E R i2 Wi 15 9 10 W 7E A= D b
HEY,

AWFFELE T BN - miRNA-194 78 £ 8 41 41
(12235 B AR T 55 1E #4140, $27R miRNA-194 7€
B S AU ] AR GA I miRNA-194 355
KT 58 SR 0 &Rk R DI G W S
PR miRNA-194 1) 235 5 B 20098 I PR 2 Ay
TR 2, 45 7R miRNA-194 (14 3 1K 5 SR 5
A FIGO 43 BRI K A2 A % V) &R, miRNA-
194 (1) 3¢ 35 5 5 S0 R A\ FIGO 43 H Fn i g K42 2

T2 LWE SR 136 5 FUS 1) Cox BN 2 AL KN FE 4t

s A (A RSB EANES )

HRAH 95%CI P{H HRAH 95%CI PAH
A (>50 % L1<50 %) 111 (0.76,1.61) 0.598
9 L 2 s AL LU 216D 1.66 (0.88,3.04) 0.121
FARIEHL (S AR LY Py A7) 0.93 (0.84,1.12) 0.822
FIGO M (MMA~IVA#ILL [ A~ T BH]) 2.81 (2.10,3.90) <0.001 2.18 (1.42,3.30) 0.001
iR A% (>4 em H <4 em) 2.90 (1.96,4.25) <0.001 1.81 (0.93,2.81) 0.061
R (>1/2 Fi<1/2) 1.04 (0.73,1.52) 0.851
WL 255 B (PHME LB M) 2.39 (1.48,3.85) <0.001 1.45 (0.89,2.38) 0.211
miRNA-194(fR 35 s k) 1.05 (1.02,1.10) 0.006 1.12 (1.11,1.21) 0.008

TE:FIGO [ PRIAF=FH L



+ 1860 -

% % E 25 Anhui Medical and Pharmaceutical Journal 2023 Sept,27(9)

B, $275 miRNA-194 1Y 2R3k 5 8 008 1) 33F i 2% 1)
A s miRNA-194 IL £ 18 5 4 B/ A R B LT
miRNA-194 /5 354, H miRNA-194 33k 25 5w
S5 N ST U B 2, 4578 miRNA-194 2635 5 2 8
T 2 VIR O, PR AT T4 I miRNA-194 &35 7] 1
SRy — AT R e #E FUS AA T RSN TR R

Zhao %5l iU 165 B 20 FRAG AT B2 10 B
S N Mg 2 4 e S fi 2 21, )i 1 qRT-PCR £
I 5 988 2H 21 b miRNA-194 Y 22 3K 7K F- 5 2% T48
ILZHZY, miRNA-194 75 B i 19 K3k 5 TNM 7338 |
Ii 200 B 53 AR RO L 5 e B 2 DD A O, (R AP 52 56
23 IH 3 2235 miRNA-194 7]t 25 100 i) ' 98 200 i ) 38
FEANIT % . miRNA-194 75 M 5 5 R 240 At g vh 2 W)
AR , miRNA-194 % 23K M58 s A 19 6 AR A7 B
(i) 1 JC 1 i A= A7 (8] B 2 AIC F miRNA-194 (5 %3k
N, miRNA-194 33K 5 16 R 20 399 s b o6 R
A, miRNA-194 76 1% e 9 | S i LB 3 W) 40 i
P B (0 R A MR h AT IR IR AR IR KO
FEAR 5 05 AN K25 UIAH O& , miRNA-194 7] 3 i — &
GIME T S 5 R A K R R0

miRNA-194 76 %V [ i) A7 SOskpE vt e
FNEEAEH . miRNA-194 7] 38 1§ 7] Weel 75 M 5§
R A AR AE T 1 %38 miRNA-194 AT D)
00 ) O 2R 4 200 L ) 384 G RS AR R N 24
P 3 F 38 miRNA-194 38 1 7 55 HMGA2 1) 1 4%
L 9 20 L ) A0 R i - ) B Ak (R 38 n 25
Jo i 240 R X BRI 7 B8 TR YT I U E S . miR-
NA-194 38 15 041 FOXA T 85 =1E /)N 20 i Jiri 487 40 it %oF
FAZEARYT SO , miRNA-194 76 AT 25 1935 /N 20
it f 98 200 B 2 TP B3R TR R, i 6 55 miRNA-194 ] 3
TR YT AR . bR o 45 AR /R , miR-
NA-194 1551 FifrJe 200 B 10 168 58 R % 4% | I ol i 2 g
Yl LT Z2 RS 25 T 2

2 L riR , miRNA-194 78 & 808 v 2 B AL %
ik, B 5B S G PR 2 1 o K A8 B TS % DI AR
O, K miRNA-194 (Y 3K ] by B 5098 (1412 Wi 70
Je BRI | AR S 1 R v i B AL AE
it — 2 IRABGY

52 Uk

(1) WS, 588, e, & B 73239 0 s S S 40 241
Bethesda REURGAE R [T]. LHBE2-,2017,38(4) :490-494.

[2] 52, RMOF, KRG TR E R AT IR A A 0 5 fE N
Fwrgeat e 1], E a4 P, 2019, 34(5) : 1206-1208.

(3] FH RS . VEGFR I 75 5 U8 B IR YT v i B A i 5
[J]. BEEHEIE,2019,17(14) : 1638-1641.

[4] WU P, YANG S, SINGH S, et al. The landscape and implica-

tions of chimeric RNAs in cervical cancer [J]. EBioMedicine,

2018,37:158-167.

[5] GAO C, ZHOU C, ZHUANG J, et al. MicroRNA expression in
cervical cancer: novel diagnostic and prognostic biomarkers[J]. J
Cell Biochem, 2018, 119(8) : 7080-7090.

[6] A, WA K . MicroRNA 1 FUE o A2 WRING 7 0F T ik
[J]. PHREZEDE,2018,20(2) : 146-150.

[7] ZHANG M, ZHUANG Q, CUI L. MiR-194 inhibits cell prolifera-
tion and invasion via repression of RAP2B in bladder cancer[J].
Biomed Pharmacother,2016,80:268-275.

[8] LIP, YANG Y, LIU H, et al. MiR-194 functions as a tumor sup-
pressor in laryngeal squamous cell carcinoma by targeting Weel
[J]. ] Hematol Oncol ,2017,10(1): 1-4.

[9] CHANG H, YE S, PANS, et al. Overexpression of miR-194 re-
verses HMGA2-driven signatures in colorectal cancer[]]. Ther-
anostics, 2017,7(16) : 3889-3900.

[10] MI J, ZOU Y, LIN X, et al. Dysregulation of the miR-194-
CULA4B negative feedback loop drives tumorigenesis in non-small-
cell lung carcinoma/ J]. Mol Oncol,2017,11(3) :305-319.

[11] ZHAO X, HOU Y, TUO Z, et al. Application values of miR-194
and miR-29 in the diagnosis and prognosis of gastric cancer[]].
Exp Ther Med,2018,15(5) :4179-4184.

[12] ZHU X, LI D, YU F, et al. miR-194 inhibits the proliferation,
invasion, migration, and enhances the chemosensitivity of non-
small cell lung cancer cells by targeting forkhead box A1 protein
[J]. Oncotarget,2016,7(11):13139-13152.

(13] 7=, Rerste, L0 R CE PRIy BB S (FIGO) 2018 FAF 12
W B BV W B2 IRAR MR ] b i R R A 24
2019,47(6) : 646-649.

[14] BASATI G, RAZAVI AE, PAKZAD I, et al. Circulating levels of
the miRNAs, miR-194, and miR-29b, as clinically useful bio-
markers for colorectal cancer[J]. Tumor Biology, 2016, 37 (2) :
1781-1788.

[15] CHIANG Y, SONG Y, WANG Z, et al. microRNA-192, -194
and -215 are frequently downregulated in colorectal cancer [J].
Exp Ther Med,2012,3(3) :560-566.

[16] ZHOU L, DI Q,SUN B, et al.MicroRNA-194 restrains the cell pro-
gression of non-small cell lung cancer by targeting human nuclear
distribution protein C[J]. Oncol Rep,2016,35(6) :3435-3444.

[17] 8, ZE0, MU, 55 miR-194 X R /INAH A i 40 H 5%
AS49HETH P TSR ML [ ] IR 2, 2019,59(15) ¢
10-14.

(18] B —#, #ith A A 4L, %5 . miR-194 38 i #17E DNMT3A 3 X i
PR AR A ], B R 27, 2019,27(2) : 187-192.

[19] 61, 225, BRIRIE , 45 . miR-194 75 19 83 LW P 58
Bl R LT ). LR 2, 2018,40(7) :965-968.

[20] YIN W, SHI L, MAO Y. MiR-194 regulates nasopharyngeal car-
cinoma progression by modulating MAP3K3 expression[ ] ]. FEBS
Open Bi0,2019,9(1) :43-52.

[21] NOFECH-MOZES R, KHELLA HW, SCORILAS A, et al. Mi-
croRNA-194 is a marker for good prognosis in clear cell renal cell
carcinomalJ ]. Cancer Med,2016,5(4) : 656-664.

[22] GUO B, HUI Q, ZHANG Y, et al. miR-194 is a negative regula-
tor of GEF-H1 pathway in melanoma [J]. Oncol Rep, 2016, 36
(4):2412-2420.

(ks H 41 : 2020-02-23, & [l H 441 : 2020-04-20)



