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Abstract: [ Objective | To assess the relationship between polymorphisms of MicroRNA(miR)-30c and miR-196a2 and
cervical cancer. [ Methods ] A case-control design was carried out in this study, which included 104 patients with cervical cancer
and 186 controls from Yancheng City No.1 People’s Hospital from September 2012 to September 2014. The gene polymorphisms of
miR-30c rs928508 and miR-196a2 rs11614913 in patients and controls were analyzed by multiplex polymerase chain reaction and
multiple ligase detection reaction. The association between identified genotypes and cervical cancer was analyzed by chi-square test.
[ Results ] The genotype of miR-30c rs928508 were 16.3% for GG, 51.9% for AG, and 31.8% for AA in the cases and 29.0% for
GG, 47.3% for AG, and 23.7% for AA in the controls, and there were statistical differences between the cases and the controls (P <
0.05). Compared with GG genotype, AG or AA genotype was significantly associated with an increased risk of cervical cancer (P <
0.05), and the OR was 2.38 for individuals with 44 genotype versus those with GG (95%CI: 1.17-4.83). No significant association
was found between gene polymorphism of miR-196a2 1s11614913 and cervical cancer (P>0.05). [ Conclusion | The miR-30c
r$928508 polymorphism may be correlated with cervical cancer.
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G BAZ A IR Z2 51 (single nucleotide polymorphism,
SNP ) £ 555 i 2 g i F 5 v 473 3 5 3 22 A
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(1 SNP o7 i Hiii 1 AE A AR UL AY miRNA SNP
B, FEBEFE T 5 e R I IR AR A7 B[R] ) SCIk
PEPT ST RN, 3% 28 miRNA SNP A5 A fE 18 1o 520
miRNA {238 /KT sl ) b 0 DR 4 0 A el 72
T 352 M JE 8 1) 22 9 DRSS, 3 Ay ) B e st 4% 2 Jeet 4
T BRI

A BT, W R 3/N RNA(miR )-30c rs928508
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A FR AR ARGE T 5 B R A IR 1 s AU A G
7 45 B 2508 A S& P R DL 3E 5 miR-196a2 rs11614913
SNP A7 s (1) 3 PR 28 M IR piiE s S 7L . 2
T feges & AR AR oG, 5 SR T iR b,
AHSE BRI AR E 1L o ASBIFSY 38 21555 1] — XF BT
A3 HT miR-30c rs928508 Fll miR-196a2 rs11614913 SNP {37
SRR IN 2 25 5 S0 AR BOAROGHE

1 MR57H%E
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2 I 2H 4 BRIRA T bR M 2808 B2 412 1Y) B 3
PR, X RRAL A AR IS S I AL ARVC L . JC OB 0
SR . AP G 8RB i ANE R
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MJ PTC-200 PCR {¥#l Gene Amp PCR system 9600
PCR A ( Norwalk, 3% ), JY600+ Hi 3k { ( Jb 50 4 7
R HRIKEAEABRAFE, HE ), FR-200A 4 H 3 %
SNSRI AR E (RIS HRHCA IRAE, E ),
AR IR UG b 250 (iR HRHEERA ],
), PRISM 3730 4% ( ABI, £ ), PCR5[4#( I
M A TRA WA E, hE ), LDR#E4(Life
technologies, %[ ), Taq DNA ligase BHA R ( FifEAH
AR TRRA IRA W], HE ), S2e b KB A

3 %L 4 Primer 3 online (http:/frodo.wi.mit.edu ), Oligo
( Molecular Biology Insights Inc., USA ), NCBI ( http://
www.nchi.nlm.nih.gov ), SHEsis ( http://analysis2.bio-x.
cn/myAnalysis.php )o
13 Jik
131 %ER &R N (PCR)Y I RAM R
AR HUDNA, 20 C - f#. K HI NANODROP 1000 fi
HEAEIE BTN AE DNA R EE . PCR Y38 L B AR 2R Ry
20pL, 43 45 1 uL 9 DNA £ 4 50 ng, 1 x Buffer 2 L,
3 mmol Mg** 0.6 uL., 2 mmol/each dNTP 2 uL, 1U Taq
fiff 0.2 uL., ddH,0 12.2 uL, 0.5 pmol Primer mix 2 uL.
miR-30c 15928508 4 34 /i Bt K /N88bp, L iiF 5| 4:
5-CAGGCCTGAGAGGCATGAT-3’; Fiif51#¥: 5-TA
AATGCTGTCAAGGCCTG-3’, miR-196a2 rs11614913 4"
R BR/N63bp, LS 5-GGGATTGAGTTTT
GAACTCG-3’; FUiE5|#: 5-TCGACGAAAACCGACTG
ATG-3 o Vi 95°CHIAE: 2min; 95°C 2min, 94°C
90s, 65°C 30s, 40 MEH; 65°CIEM 10min, 4°CIRAF-
132 ZEHFEmAN KN (LDR)H A  LDR A
Z A 10pL, £ 45 1 x buffer 1 uL, 2 pmol/uL Probe mix
(each ) 1pL, 2U Taq DNA ligase 0.05 uL, ddH,O 4 uL,
PCR W4 ulo LN 45 1F: 95 °C 2min; 94 °C 155,
50°C 25, 40 MEFR, Hoh H A4 (5°-37) 4
T: miR-30c rs928508_modify P-CCAAACATCATGCCT
CTCAGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT-
FAM; miR-30c 1s928508_A ¥ Ji¥ #y 102bp, TTTTTTTT
TTTTTTTTTTTTTTTTTTTTTCAAGTGTTGGGAAGATGC
TAT; miR-30c rs928508_G K J% 4 104bp, TTTTTTTTT
TTTTTTTTTTTTTTTTTTTTTTCAAGTGTTGGGAAGATG
CTAC; miR-196a2 rs11614913_modify P-CAGTTTCTTG
TTGCCGAGTTTTTTTTTTTTTTTTT TTTTTTTT-FAM;
miR-196a2 rs11614913_C K J& & 87 bp, TTTTTTTTT
TTTTTTTTTTTTAAAACCGACTGATGTAA CTCAGG;
miR-196a2 rs11614913_T & 4 89 bp, TTTTTTTTTT
TTTTTTTTTTTTTAAAACCGACTGATGTAACTCAGA .
1.3.3 37309 J5 0L e ok . F [ B 3% B SNP & M 447
I 3730 I 7 A FE AR HEA T B A A R Uk, 25 A
JH Genemapper 5447 73 #1, AT i2F — 20 1 & SNP
FEH 4L
1.4 %t F o

K JH SPSS 18.0 e iH# A, A3 /K AU 0=0.05
PRI S, AR AR 46 B0 BB AE Y SR T T L WO R, 2 K 3 Lh A
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ERBSHE
Figure 1 Genotypes of miR-30c 1s928508( A ) and miR-196a2
rs11614913(B)

2.3 Hardy-Weinberg -F#55-#7

Xt HEZH H miR-30c 1928508 L [F 1Y GG #1°4 29.03%,
AG I} 4731%, AA I H 23.66%; miR-196a2 1511614913
e KB TTRY g 34.95%, CT R SN 44.09%, CCHY g
20.97%. KB 534455 Hardy-Weinberg 53 & - &

H(¥IP>0.05),
2.4 miR-30c 1s928508 #= miR-196a2 rs11614913 545 3k
B R oA

miR-30c rs928508 Fl miR-196a2 rs11614913 &5 (v At
PRI 353 A L3R 10 et 2B 7R, miR-30c 15928508
S 358 DR AT 238 43 A R s (51 A OG22 S L 4
28 X (P<0.05), miR-196a2 111614913 45 i KL [H
WS ATTE R h 22 7 e Ge 24 2 L (P>0.05 ),

1 20122014 FEHEF BB RE R miR-30c rs928508
1 miR-196a2 rs11614913 S AL E FSFE 5 15
Table 1 Frequency distributions of miR-30c rs928508 and
miR-196a2 rs11614913 alleles in cervical cancer case
group and control group from 2012 to 2014
BiH SEAEE EEIA () XHRAL(n)

Ttem Allele Case Control s r
miR-30c 15928508 G 88 196 5.753 0.016
A 120 176
miR-196a2 1511614913 T 114 212 0.258 0.611
€ 94 160

2.5 miR-30c rs928508 = miR-196a2 rs11614913 A F A
il

miR-30c 1$928508 Fl miR-196a2 rs11614913 Kt X #Y
TEI 51 2 RN B P 9 o3 Al L3R 20 ST i B
miR-30c 15928508 2 & 4 fif 1. GG . AG 1 A4 FE [H 7Y
TE 95 191 2 RN BRZH rh 23 A A5 2853 318 16.3% . 51.9%
31.8% M129.0% . 47.3% . 23.7%, 2253 A A G it &
X (P<0.05), 5 miR-30c rs928508 4li & T GG %:
UL, AG . AA FIAG+AA FE DR B A4S 1K 58 By #08
(9 KU ] S T 5 ( P < 0.05 ), oA 44 B RIANMA OR
N % 2.38(95%CI: 1.17~4.83 ), A & Pl miR-196a2
rs11614913 KLPRI AU 3 A1 7ERR 91 2H F0f B ZH oAy G it
B (P>0.05),
26 FRFF# miR-30c 928508 F= miR-196a2 rs11614913
A A

I A7 S 227 4 98 059 161) X BEL 23Sk < 50 %7 T >50
%, A [ 4E # 2H miR-30c 1928508 H1 miR-196a2
1511614913 ZAVENAL 5 5 5 SR 0 AH S WL ER 3. 48
iR, < 502484 H, miR-30c 15928508 A4
DR AR 8 A AR £ S 1) F S M A 8 el g ( OR
$2.67), 1H P NHZAE(0.049 ), NI )G, K
I miR-196a2 rs11614913 Z 451 55 #ii A 2 (P>
0.05 ),
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R2 20122014 F E FEHFHIA X R HH miR-30c rs928508 1 miR-196a2 rs11614913 EFE R 57
Table 2 Distributions of miR-30c rs928508 and miR-196a2 rs11614913 genotypes in cervical cancer case group and control group from 2012 to 2014

B4 ( Case )(n=104 )

X} HEZH ( Control )( n=186)

T H (Ttem ) FEH R Genotype ) P OR 95%CI
n % n %

miR-30c rs928508 GG 17 16.3 54 29.0 — — 1.00 —
AG 54 51.9 88 473 4225 0.040 1.95 1.03~3.70
A4 33 31.8 44 23.7 5.907 0.015 2.38 1.17~4.83
AG+AA 87 83.7 132 71.0 5.806 0.016 2.09 1.14~3.85

miR-196a2 rs11614913 7T 31 29.8 65 349 — — 1.00 —
cr 52 50.0 82 44.1 1.029 0.310 1.33 0.77~2.31
cc 21 20.2 39 21.0 0.122 0.727 1.13 0.57~2.23
CT+CC 73 70.2 121 65.1 0.795 0.372 1.27 0.75~2.12

3 2012—2014 £ RE £ miR-30c rs928508 1 miR-196a2 rs11614913 EE EIFH 5 H 5 EHR X FNK X &
Table 3 Relationship between age stratified miR-30c rs928508 and miR-196a2 rs11614913 genotype frequency distributions and

risks of cervical cancer from 2012 to 2014

FiH SRR (%) R I BIAL( Case )

X HE4 ( Control )

Ttem Age( years ) Genotype n % n % s r OR 3%t
miR-30c rs928508 <50 GG 8 14.29 27 27.55 — — 1.00 —
AG 29 51.79 47 47.96 2.525 0.112 2.08 0.83~5.20
AA 19 33.93 24 24.49 3.878 0.049 2.67 0.99~7.21
AG+A44 48 85.71 71 72.45 3.571 0.059 2.28 0.96~5.45
>50 GG 9 18.75 27 30.68 — — 1.00 —
AG 25 52.08 41 46.59 1.739 0.187 1.83 0.74~4.52
AA 14 29.17 20 22.73 2.074 0.150 2.10 0.76~5.81
AG+A44 39 81.25 61 69.32 2272 0.132 1.92 0.82~4.51
miR-196a2 rs11614913 <50 T 20 35.71 36 36.73 — — 1.00 —
cr 26 46.43 43 43.88 0.051 0.821 1.09 0.52~2.26
cc 10 17.86 19 19.39 0.013 0.910 0.95 0.37~2.43
CT+CC 36 64.29 62 63.27 0.016 0.899 1.05 0.53~2.07
>50 s 11 22.92 29 32.95 — — 1.00 —
cr 26 54.17 39 44.32 1.695 0.193 1.76 0.75~4.13
e 11 22.92 20 22.73 0.521 0.471 1.45 0.53~3.99
CT+CC 37 77.08 59 67.05 1.507 0.220 1.65 0.74~3.70

3 itig

miRNA FEMEE A K2 |« & S e 6 A H T 2 1)
ffo, IS SR R A MG sE . Ak, T AR
AR 28 IR S AR WFSE R, miRNA SNP
AL R0 miRNA 20k M H 5L N 255, 2
Tl T R (0 s UG, H AT Bk 12 56

miR-30c J& miR-30 Z % 1) 51 B hl 01 2 —, W] #fa)
VEFR T 22 25 Mhpa A G0 6, AT RE -5 22 o i 2 A=
R IRISE 1214, 15928508 Z2 A E AL #5457 F miR-30¢
FHE SR IX, 9T OIS B R T RE 1 1Y SNP 3 1,
A— G 57 0] LIS HUR A miR-30c HY FIARRAE Y, (2
S ST 255 IR 9 AU 1 56 2 H R HRGE D o
Mu S5 1555 240 451 v [ AR 1) 15 988 S8 TE R T s i )
REBIFSE, R B4 L [ 78 R 15928508 A4 MR R E

S Y fE K 1k 389 i ( OR=1.83, 95%CI: 1.07~3.15), 2
7 miR-30c rs928508 Z2 A5 M i v LAAE g 1 8 P E 1)
A s, T 8 R Y TR RN U B0 A — 2 R I
PR Lo Hu S50 %6 923 51w [ A THE A Al /)N 240 i it g
ST EBFSY , 45 F 26 miR-30c 1s928508 £ A4
SR SR AR /N A e g 0 TS AR AR AR . HO, K
T miR-30c 15928508 5 ‘B 259 AH 5 Mk () i 5¢ H 11
e WLARIE o A G TE B EDOR AT T miR-30c
rs928508 22 25 M 15 B U 1] 1 AH G 1E, S5 R A S
GG LRI FL , BEHT S AT A S50 3L TR AR 8 T B
A IRUBS: TH i, Herp 44 ZERI ALK OR o4 2.38( 95%CI:

1.17~4.83 )o FAFAERS S3 21 5 it — 2008, R IRt
miR-30c 15928508 AA JE& R B {1 A LE /N T 55 F 50 4
N R BRSO 1 fE B M B i mT RE 1 ( P=0.049,
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95%CI: 0.99~7.21 ), B TARMFFEA G EKA, H
B miR-30c 1s928508 £ A 5 B #i IR 1Y A
Kok, UG I 25 3 i it il — 2 5 KRB REAS
(R TAn

miR-196a2 J&— P HA HEAEY)F I HER miRNA,
rs11614913 £ 2547 5,07 T miR-196a2 Fij A 25 44 |,
B 0] RS A miR-196a 19 A2 K SF-, 3 o] 52 i H
AL 925 . KT miR-196a rs11614913 15 i 5 ik
PERY R IE R 2 . Qi 5118 X v 6 AT 560 44 JH 98 R 3
F1391 24 % BATAF5E & B, 5 miR-196a2 TT PR 2
TEEIENAR L, 87 CCBEIRIY Ry C S5 ik [H 2 AR
JFEA (4 RUBS 3800 o 5 55010 0 3 474 B ZL AR A A
4469 BT BEVEAT T meta 4347, 455 K B4 CC 3L
TG N b LA g % s AU 388 5 ( OR=1.11, 95%CT:
1.01~1.22), 4275 miR-196a2 rs11614913 %& A £ &
5 UM T B AR O o A —Se i T A s 2 B
miR-196a2 Z A& M4 5 SR /NI . B8 . H
Ii7 55 22 0 I IR [B) A7 A AR O ME 2024, {HJ , miR-196a2
1511614913 KK 23850k 5 8 S & 5% R IHFFE H §
WD, P as A G —. T A% 509 5
KA FEE I 562 44 % BRAIEA T RO GT R B, 5T
miR-196a2 CC %k PR AN 1A e £ B 30098 114 JRURS: BH 28 v
T TT IR BIAK, HEHF TC/CC FE IR RIS A AT HE i 24
33% F'E 25008 55 KU . Zhou 26120 R IRLT 226 151 B 45
R 20 R 306 15115 BREA T 191 — % BRBFSY , 45 R 0
7 miR-196a2 222547 p 50 NBE T Ui & 9 KUK G
HH AR S ASURIFSE R % BX miR-196a2 rs11614913 %
DRl 22 25 M 15 8 308 s ARS8 SRk, 5 Zhou S5 (1) F
FEER—HL

ZE ARk, AT T miR-30c Fl miR-196a2 3
Z2 A5 A S Y OC R, & B miR-30c 15928508 Jik
PR 22 285 5 B 3000 1) R AR A O o 8 300 1) R A A2 AR
R A AL I 520, miR-30c Al miR-196a2
LR ATRE S WA | A= B TE BRI S | A TG AR
G RN ZILFEER, SEmiE s S0 & Ak,
BAAS B LA SE R 19 1 RO B 3008 04 % A T R ™ A
TS REM o AR FEAFTEREAS LA/, IR R R R
ANUAREAR L, Rt — R B e g KU (4 4+
BLL, A5 FRATTZY KA, S8 AH TR, R
NGB AL R i BT TR O 05 2381, FEXAS R BR
S AN R 1)y S0 A EIEA THIFSY , O 16 5T 22 T RE 1Y
Gy IEPENT i, IR R e 15 oM I R 2 B) B L R 5 24

S AT RERI S AR, A By AR R BB R G 4
5 AR
MEERAAI L LRIEENF m R R,
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