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[ Abstract ] Background and purpose: miR-196a2 functions as an oncogene during tumor initiation and pro—
gression. The up—regulation promotes tumor cell proliferation, invasion and metastasis. Therefore, it is promising to be an
important tumor biomarker. The aim of this study was to investigate whether rs11614913, a gene polymorphic site of miR—
19642, is associated with the risk of leukemia. Methods: A case—control analysis was employed. Bone marrow or periph—
eral blood was collected from 210 leukemia patients diagnosed from Jan. 2009 to Jul. 2015 in Yantaishan Hospital (case

group) as well as 250 healthy people who were physically examined during the same period (control group). Polymerase
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chain reaction—restriction fragment length polymorphism (PCR-PFLP) was used to detect the genotype of rs11614913.

Application test was used to compare the difference in the frequency of each genotype between case group and control

group. The odds ratio (OR) of SNP allelic genes was calculated using logistic regression analysis and 95%CI represented

the risk of leukemia for each genotype. Results: The distribution differences in the frequency of T/T, C/C, C/T genotype of

miR-196a2 rs11614913 between case group and control group were statistically significant (P<0.05). The risk of leukemia

for individuals who carried mutant homozygous C/C was 2.661—fold higher than those carried wild—type homozygous T/T,

and the difference was statistically significant (P<0.05). Conclusion: The miR-196a2 gene polymorphic site 1511614913

was associated with the risk of leukemia. Mutant homozygous C/C or C allelic gene carrying was probably a risk factor for

leukemia.

[ Key words | miR-196a2; rs11614913; Single nucleotide polymorphism; Polymerase chain reaction-restriction

fragment length polymorphism; Leukemia
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Tab.1 Comparison of general conditions between the case

group and control group

Project Case n(%) Control n(%) P value
Agelyear

<45 96(45.7) 107(42.8)

=45 114(54.3) 143(57.2) 0.531
Gender

Man 122(58.1) 137(54.8)

Woman 88(42.1) 113(45.2) 0.478
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Taq DNAR G 0.4 pL, IMZEBMKERR
25.0 uLo PCRIZW &R : 94 °C 10 minfi 2%
P 94 CAEPE30s, 56 C 30 siEk, 72 C 20 s
FEAH, 30MEIR; 5 T2 CHRAEEMS min,
fiti i) S AR 22 49200 pL, HPPCR&™H3 uL,
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Tab. 2 210 cases of leukemia and its subtypes

Type Subtype Number of cases Ratio/%
ALL
L1 18 8.6
L2 16 7.6
L3 13 6.2
ANLL
Ml 13 6.2
M2 32 15.2
M3 28 13.3
M4 4 1.9
M5 11 5.2
M6 3 1.4
M7 5 2.4
CLL 32 15.2
CML 18 8.6
CMML 16 7.6
Others 1 0.6

ALL: Acute lymphoblastic leukemia; ANLL: Acute non-lymphocytic
leukemia; CLL: Chronic lymphocytic leukemia; CML: Chronic
myelocytic leukemia; CMML: Chronic myelomonocytic leukemia
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R THEER (48 3 (C/T+T/T) 2,66 145 F12.21 84
(P<0.05), U6HI4EH C/CHE PR 78 By A L A8 1 o
G A BEERC T s AR T TSR E N, HEHF C& A7
F1%) 35 PR AR 1T BB RS P I & 2B IR fa B PR R

M 1 2 3 4 5

E 1 PCRY & =¥InAg g R ik
Fig. 1 Agarose gel electrophoresis of PCR amplified products
M: 100 bp DNA ladder maker

B2 Msp | EEVIEEERIEIK

Fig.2 Msp | gel electrophoresis figure after enzyme digestion

M: 20 bp DNA ladder maker

2.4 miR-196a2EH(rs11614913) &M S5 H
ik aEEPS ks
miR—-196a23E K Z A Hirs 11614913 3L A
RUT/T. C/C. C/T)TER B2 AT REZH v 1Y) 43 A
ZRAGITHE XL (=11.665, P<0.05, #4).

#= 3 miR-196a2&[H(rs11614916) B ARG AN BAH H 3T EE
Tab.3 miR-196a2 gene polymorphism (rs11614913) distribution in the case group and the control group

SNP(rs11614913) Case n(%) Control n(%) OR(95%CI) P value
T/T 69(32.7) 111(44.5) 1
C/C 43(20.4) 26(10.2) 2.661(1.501~4.715) 0.001
C/T 98(46.9) 113 (45.3) 1.395(0.931~2.090) 0.106
C/T+T/T 167(79.6) 224(89.8) 1
C/C 43(20.4) 26(10.2) 2.218(1.310~3.756) 0.003
*; Compared with homozygous wildtype (T/T); : Compared with heterozygous (C/T) and homozygous wildtype (T/T)
R4 miR-16a2EF(rs11614913) 245 A MmHE X
Tab.4 miR-196a2 genetic polymorphism (rs11614913) associated with leukemia
SNP (rs11614913) HWE HWE
Group
C/C n(%) T/T n(%) C/T n(%) ba P value
Case 43(20.4) 69(32.7) 98(46.9)
11.665 0.003
Control 26(10.2) 111(44.5) 113(45.3)
miRNAZE UG % 8 5, (R =8 ]
341 @ DA Bl B ) SO0 3085 O 22 25 50T 2

F LIS A A A7 A8 36 AR MBI 22 5 . A1
WEFE s, I R RA I T 5 XA L A
TR, A AR A= L A B o
i, ML LR RS 14T, BIFEL
W%, HATREROWEL, HAANLLAICML
TR ZE S B . H U B R A R R 5 5%
{2 A INT S

TR A B D ReFE R A 338, X g i & A= 1T g
AEEEL? L TR, miRNARYIER £ 2450
FIBFIE AR Z e, JoHimiR-196a2(rs11614913)
JE X AR ST A . miR-196a2 5 & T
AN 125 9k b, HFRIA Y (8 #miRNA)
B AN S5 T i 2 A IR A9 3 - UTR X 4
454, AR N mRNAYUER,, 78 A L% 0 &
i B AT e AR o FEmiR-196a2 1 1,



830

SKICHH, 4.

miR-196a2 PAZATIR 22 ANE-5 s A0 KU R 5

PmiRNA T AP X FAETEISNP(rs11614913) 5 7L
fgges 0 e L B R T Y
S b KU R IEARSE . TianZE VU@ AFST1 058
B it 9o B A AR L 035451 AR S i 28 i miR-196a2
4FHSNP(1s2910164 . 1s2292832 ., 15116149137
rs3746444)7E BT R miRN A Ffiifis 5 S8t 22 18] (1) B
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RN, B miR-196a2K: [ H 1rs 11614913
N1 5 R 1 2 R A AR L VR S

miR-196a2/FH— Mg ek H -+, Aok
AT RE R IR IR Y B — A . SR, H AT
miR-196a2 )5 2+ 0 F WM& W58 G A LR, e
A=Y DI RE R AL A T E— 2 05T 5 i HL
miR-196a2(rs11614913)5 2 180 1 ik 1) 5%
R TE ZEHE— P RA

[ % 3 #t]

(1] X A, MRBétk, 3= 5, . HLA-A/B/C/DRBI/DQBI13EN £
A 2RI AT H ORI T [T ] . AR,
2013, 37(8): 574-5717.

[2] MACHULLA H K, MULLER L P, SCHAAF A, et al.
Association of chronic lymphocytic leukemia with specific
alleles of the HLA— DR4: DR53: DQS8 haplotype in German
patients [J] .Int]J Cancer, 2001, 92(2): 203-207.

[3] AYDIN S M, HATIRNAZ O, ERENSOY N, et al. Role of
CYP2D6, CYP1A41, CYP2E1, GSTT1 and GSTM1 genes in
the susceptibility to acute leukemias [J].Am ] Hematol,
2006, 81(3): 162-170.

(4] AEHEK mAS. SRR REP I RN 2 5 5 LH 2
PG 2 B C R IR SE LI [ 1] . J77RIESE, 2014,
35(17): 2779-2781.

[5] ESQUELA-KERSCHER A, SLACK F J. Oncomirs—
microRNAs with a role in cancer [ J | .Nat Rev Cancer, 2006,
6(4): 259-269.

[6] WOJCICKA A, DE LA CHAPELLE A, JAZDZEWSKI K.

(7]

[8]

[14]

[18]

MicroRNA-related sequence variation in human cancers
[J] . Hum Genet, 2014, 133(4): 463-469.
POSSEMATO R, MAKS K M, SHAUL Y D, et al. Functional
genomies reveal that the serine synthesis pathway is essential
in breast cancer [ J | . Nature, 2011, 476(7360): 346-350.
DJURANOVIC S, NAHVI A, GREEN R. A parsimonious
model for gene regulation by miRNAs [ J | . Science, 2011,
331(6017): 550-553.
WANG P, XIE S, CUI A, et al. miR-196a2 polymorphisms
and suscetibility to cancer: A meta—analysis involving 24 697
subjects [ J ] . Exp Ther Med, 2012, 3(2): 324-330.
New England Biolab Inc.NEBcutter V2.0 [1/0] http://tools.
neb.com /NEBcutter2/.
XIFEEE, XA, BRI H, 5. TIEI20094F [ 15 & 9k FAE
TR [T ] . AP, 2013, 22(7): 528-534.
LEE K H, GOAN Y G, HSIAO M, et al. MicroRNA-
373(miR-373) post—transcriptionally regulates large tumor
suppressor, homolog 2(LATS2) and stimulates proliferation in
human esophageal cancer [ J ] . Exp cell Res, 2009, 315(15):
2529-2538.
HU Z, LIANG J, WANG Z, et al. Common genetic variants in
pre—microRNAs were associated with increased risk of breast
cancer in Chinese women [ J | . Hum Mutat, 2009, 30(1): 79—
84.
KIM M J, YOO S S, CHOTI Y Y, et al. A functional
polymorphism in the pre-microRNA-196a2 and the risk of
lung cancer in a Korean population [ J ] . Lung Cancer, 2010,
69(1): 127-129.
PENG S, KUANG Z, CHENG C, et al. Association of
microRNA-196a-2 gene polym or phism with gastric cancer
risk in a Chinese population [ J ] . Dig Dis Sci, 2010, 55(8):
2288-2293.
QI P, DOU T H, GENG L, et al. Association of a variant in
MIR 196A2 with susceptibility to hepatocellular carcinoma in
male Chinese patients with chronic hepatitis B virus infection
[J 1. Hum Immunol, 2010, 71(6): 621-626.
LIX D, LI Z G, SONG X X, et al. A variant in microRNA—
196a2 is associated with susceptibility to hepatocellular
carcinoma in Chinese patients with cirrhosis [ J ] . Pathology,
2010, 42(7): 669-673.
TIAN T, SHU Y, CHEN J, et al. A functional genetic variant in
microRNA-196a2 is associated with increased susceptibility
of lung cancer in Chinese [T]. Cancer Epidemiol Biomaekers
Prev, 2009, 18(4): 1183-1187.
OKUBO M, TAHARA T, SHIBATA T, et al. Association
between common genetic variants in pre—microRNAs and
gastric cancer risk in Japanese population [ J | . Helicobacter,
2010, 15(6): 693-702.

(ki HIY: 2015-11-24  f&RIHIY]: 2016-03-19 )



