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i E HEE5RK: TSR, miR-196a-5p 76 7L 400 h 2 B & %35, 1 miR-339-5p 2AKFEIL, WAl

AR FL IR AR IR T S A2 Wi bR B . IR, AWFFEHERT IS miR-196a-5p Ml miR-339-5p Fik /K
TEFLIRIEE S W b 1 1 AN A
Fik: WA 2016 4F 1 —2017 4F 6 A WiE m FLARE B 107 6] (ZLAREE AL ), DL RIS ol 3
IR R E B0 1 R 3 60 B ( FLAR R MRS AL ) AR RS & 35 ) (R XTI ) |, LR A A i T
miR-196a-5p. miR-339-5p DL FLARIEEFE S AERR DY) CA15-3 /K255, A =3 ML ¥E 7K X FL AR 1
LWRLEE, IE 0 BT LI IE HE I miR-196a-5p Fll miR-339-5p Fik KE 22 0] () 56 £ DL K Wi 4 KF 5 3,
U Je fe A 5 B AIE 114 6 2R o
ER. TEf@ XA, LA R4, LR AL, 7 miR-196a-5p 5 miR-339-5p 7K ¥ 435l #K
W AR AL, AR WA ST X (¥ P<0.01) , FLIRFELALINTE CA15-3 /KF B 2 & F AL
B 9 4 Rl B X B AL (34 P<0.01) , [HIS PR 2% 3 o Ge 12478 L (P>0.05) . [fiL3 miR-196a-5p
1 miR-339-5p /K - 12 Wi 7L B% s (% A% fE ¥ B & I8 T I 75 CA15-3 (Z=2.543, P<0.05; Z=2.190,
P<0.05) , 1fii miR-196a-5p 5 miR-339-5p Z [Al A2 Wi Zk fiE 22 55 L 4e 1T & L (P>0.05) 5 miR-196a-5p
5 miR-339-5p BEA K M2 W LR (9 AUC 4 0.937, REUE SHS 050 91.6% . 88.3%, W WAk
T BMA N (miR-196a-5p: Z=3.044, P<0.01; miR-339-5p: Z=3.020, P<0.01) . FLUE#EE A
B I miR-196a-5p 5 miR-339-5p &k /K V2 HAAHK (r=-0.764, P<0.01) ; S5ARFILLE, FLARFE B
ARG MG miR-196a-5p K- B B A%, 1 miR-339-5p /K78 @ THE (2 P<0.01) . FLI %8 583 1
15 miR-196a-5p fl miR-339-5p /K5 B2 . WA R F TNM 4r BB A 5¢ (¥ P<0.01) .
i IMTE miR-196a-5p Al miR-339-5p Fik 7K FAG I FLAR I A3 547 1932 Wi A0 (5 5 08 A6 0 T 1 D A0
B, Wi Wizl BRI 2 Wik BE 0L T CA15-3, ELWG# 6 A K 0 i s 1t — 25 4 v o L Ao B0 12 W A
KR FUIRMR ;5% RNAs; EWbsic, Mg
FESES: R737.9
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Abstract

Key words

Background and Aims: Studies have demonstrated that miR-196a-Sp expression is increased while miR-339-
Sp expression is decreased in breast cancer cells, so they may probably be the therapeutic targets or diagnostic
markers for breast cancer. Therefore, this study was conducted to evaluate the application values of serum levels of
miR-196a-5p and miR-339-5p in diagnosis of breast cancer.

Methods: One hundred and seven patients with breast cancer (breast cancer group) treated during January 2016
to June 2017, along with 60 patients with benign breast disease (benign breast disease group) and 35 individuals
undergoing healthy maintenance examination (healthy control group) during the same period were enrolled. The
differences of serum levels of miR-196a-5p and miR-339-5p as well as the breast cancer-specific marker CA15-3
were compared among groups, and the diagnostic abilities of serum levels of the three indices were determined. In
addition, the relationship between serum levels of miR-196a-5p and miR-339-5p in breast cancer patients as well
as the associations of their levels with the clinicopathologic characteristics of breast cancer were also analyzed.
Results: In healthy control group, benign breast disease group and breast cancer group, the serum levels of
miR-196a-Sp and miR-339-5p were successively increased and decreased respectively, and the differences
between groups were all statistically significant (all P<0.01). the serum CA15-3 level in breast cancer group was
significantly higher than that in benign breast disease group and healthy control group (both P<0.01), but the
difference between the latter two groups showed no statistical significance (P>0.05). The diagnostic abilities for
breast cancer of both serum miR-196a-5p and miR-339-5p levels were significantly superior to that of serum
CA15-3 level (Z=2.543, P<0.05; Z=2.190, P<0.05), but the diagnostic abilities between miR-196a-5p and miR-
339-5p showed no significant difference (P>0.05). The AUC of the combined detection of miR-196a-5p and miR-
339-5p for diagnosis of breast cancer was 0.937, with the sensitivity and specificity 91.6% and 88.3% respectively,
which was significantly superior to that of either lone detection (miR-196a-Sp: Z=3.044, P<0.01; miR-339-
Sp: Z=3.020, P<0.01). There was a negative correlation between the preoperative serum expression levels of
miR-196a-5p and miR-339-5p in breast cancer patients (r=—0.764, P<0.01), and serum miR-196a-5p level was
decreased while the serum miR-339-5p level was increased significant after surgery compared with those before
surgery in breast cancer patients (both P<0.01). The serum levels of both miR-196a-Sp and miR-339-5p in breast
cancer patients were significantly associated with tumor diameter, lymph node metastasis, and TNM stage (all
P<0.01).

Conclusion: The determination of serum levels of miR-196a-5p and miR-339-5p has high diagnostic value and
also has a potential monitoring value for breast cancer. Both diagnostic abilities of miR-196a-Sp and miR-339-5p
are superior to that of CA15-3, and their combined detection can further increase the diagnostic efficacy.

Breast Neoplasms; MicroRNAs; Biomarkers, Tumor

CLC number: R737.9

FUMR g A BRI WL R, Kk
Jog A S T ] A e S bR L R TR A
R P, A = R R, I K B A
FLAR RS 8 A0 AH B0 AR AT 0 45 0 A, 3 Bl R 40
Ji 254G A W RS I, (H X Sy A AR R R
T RIB M EERHLY . B/MRNA (miRNA ) J&
— B HT 18~24 % R 241 B 1) AF 2 115 35 A RN A /N5y
U g X R A R R A o D ) R S ok
BEREMEL, HE5ZMMNRMN L ELERA X,
JEA M5 L E-LEmi RN AR 58 235 5 7L AR 1)
ARG AL, Gl K £ Fmi RN ATE 7L IR
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HEIGIKE X, AW B A A ZL R 8 B
miR-196a-5pfImiR-339-5pF ik /KF, WL HAEFL
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FLERAMEZ A W FLIR i R 10761 ( ZLAREAL ) |
FW35~79%, FH (51.28 £9.65) %5 HRIETNM
SRARAE . T34, TUH37H, TTHH214], 1V
15095 e BN IR I Ve B 724, R R 711
FEWNIESH, I ESHl, BEREMA 1261 AR
#E . B ow B2 UM, otk RETIC YT
FUN WG YT ;s W2 A RN T RGBT A
Rl )7 O TRL IR v R W B L [ S e o €
[i] 109 7 3K B 12 W o L AR R PR 0 1 R E 6 08 ( FL
B R4 ) , FiR35~79%, T (52.19 +
10.58) % ; HoFLis336, FLIR S8 WLk
TE LA, FLR S SRS 3G A 7 451 L FL R 4T 4R 9 ) .
1E £ [) A AE 0 Be A7 18 B M K & 3501 (fi BRE X AR
M), Fir35~79%, F¥ (51.76+9.75) %,
JIT A YRR X R R, T 28 5 A R R
PR Befe PR 1 2 W Al ok o 32 7E AP IS A5 3L R W R}
HA A etk

1.2 Fik

1.2.1 s AR B4 ARG MEL R
FARJE 1 JEHBUR # Bk 10 mLo R A B O ALEE i
WES L, B0 15 em, BOEE 3 000 r/min,
B0 15 min, FHCL W OB EBREGAE N, iE
TE =70 CUKFH P IRAT

1.2.2 qRT-PCR B RNA fiHC: R 2k # m
7 400 pL, K F TRIzol i 7 & i 17 42 B i 7 A
RNA, ¥ k519 A i fe A R A A,
miR-196a-5p I i 51 ¥ J¥ 4. 5'-CGC GCG TAG
GTA GTT CAT GTT-3', F 5% /¥ %: 5'-CAG
TGC AGG GTC CGA GGT-3'; miR-339-5p b5l
YIS K. 5'-GGG TCC CTG TCC TCC CCA-3',
TSI FES] 5'-TGC GTG TCG TGG AGT C-3',
U6 (1) _EF5 %M. 5'-GAG GCA CAG CGG AAC G-3',
N W 51 #. 5'-CTA CCA CAT AGT CCA GG-3',
miRNA ARG . 246 R 7% 5%l 1 pL, RNA 5 pL
A3 uL 5%, 15 pL R NMIERT, RAEE

ABI TagMan PreAmp Master Mix BT P A
4 1616 °C 30 min, 42 CZY 30 min F1 85 °C
S5 ming HURFESEBCH] 20 pL WA R, E
FEDE G AT AT RN, NS E R 95 C T
PR 15 min, 94 CAEME 15 s, 55 CiBk 30 s,
70 CHEA 30 s, %22 40 PME IR o B:ARE ST 3 9K,
PL 27 IR .
1.2.3 WHEIEHF LAY MIE miR-196a-5p .
miR-339-5p FIFL MR R 7 MR S W) CA15-3 /KF-,
=W A R N Rcae, DL T miR-196a-5p
Fl miR-339-5p FRIkIKF 5l PR BRRFAE Y C R
1.3 FitFE4abiE

K HISPSS15.048 i 43 A B A X B 4ig ik 47 40
B, SIE S A 3 i TR R 8 = bR o 2
(x+s) HF7RRN, ZHMSLHRE IR FRER A
T 2250 AT, WAL ST R 3R A T o R R F R 5 .
%FﬁLogistic:fDEUﬂ%*ﬁfﬂE‘HjmlPﬁzmiR—l96a-
S5pMimiR-339-5plk &8 i, 2 i &2 1 % i £
(ROC) W2 W ZLARE e . R FIMedCalcfk
Pt B . K KE, «=0.05,

2 # R

2.1 &AIMFE miR-196a-5p., miR-339-5p #1 CA15-3

IKF bR

L 95 4H M7 miR-196a-5p & ik K P B & T
FLNR B A A R X R4l (P<0.01) , FLAR
B s A1 B s T R R IR (P<0.01) 5 FL
JiR 9 4 ML TE miR-339-5p A KF B B AL F 2R B
PR 2 RN fd X BR 4 (P<0.01) , FLAR R PES
5 41 I A TR X IR 4] (P<0.01) ; LR &
HME CA15-37KF B dnb i T L Bt 1 5 i 201 gkt
FREXTREAH (P<0.01) , 7 7L AR B 1 9 0 4 {gkt
YRR 2 R IEg R L (P>0.05) (%£1) .

£ 1 KLAMF miR-196a-5p, miR-339-5p 1 CA15-3 /KELLEE (x+s)
Table 1 Comparison of the serum levels of miR-196a-Sp, miR-339-5p and CA15-3 among groups (¥+s)

251 miR-196a-5p (2°°°") miR-339-5p (27 %) CA15-3 (KU/L)
fEREXTIEZH (n=35) 1.52+0.76 3.12+0.92 12.96 +5.28
FLIR RYERSRAL (n=60) 2.75£1.07" 1.49 £ 0.52" 14.77 + 10.20
FLEEA (n=105) 4.84 +1.60"? 0.81 +0.38"? 25.10 £ 11.25"?

F 119.680 291.441 34.393
p 0.000 0.000 0.000
1) SERIRA L, P<0.01; 2) S5FRRIERALLE, P<0.01

Note: 1) P<0.01 vs. healthy control group; 2) P<0.01 vs. benign breast disease group
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2.2 % miR-196a-5p #1 miR-339-5p Fi& 7k F
EiS W 2L AR = B R B
MiHmiR-196a-5p AimiR-339-5p 3 ik fY12 Wr
FLAR R R RE W] WA T I CA15-3 (Z2=2.543,
P<0.05; Z=2.190, P<0.05) , ifilfiLi&EmiR-196a-5p
FiEEmiR-339-5pZ M EHF LG IT#E X
(P>0.05) , %miR—1963-5p$ﬂmiR—339—5p?§‘1‘ﬂ?

ﬁ//ﬁij—DLogisticUﬂf%jfﬁi}’:l-ogXXmm_l%a-sp
=3.61 X X,ip_330-5,40.66, BEA KM (miR-196a-
5p+miR-339-5p ) M REEHI1.6%, FiREN
88.3%, HAUCHKHO0.937, W4 & T HAfEbrEiA
(miR-196a-5p: Z=3.044, P<0.01; miR-339-5p,
7=3.020, P<0.01) (%2) (K1) .

%2 Ii& miR-196a-5p. miR-339-5p #1 CA15-3 X2 i FLASIE A2 B L AE
Table 2 Diagnostic efficiencies of serum miR-196a-5p, miR-339-5p and CA15-3 for breast cancer

TiH WA REE (%) HRE (%) AUC 95% CI
miR-196a-5p > 3.479 84.1 80.0 0.866 0.805~0.914
miR-339-5p <132 94.4 65.0 0.856 0.794~0.906
CA15-3 (kU/L) > 15.01 83.2 15.0 0.751 0.679~0.815
miR-196a-5p+miR-339-5p — 91.6 38.3 0.937 0.888~0.969

100 —
80
Jﬁ( 60-
B
Trg 40
miR-196a-5p
20 miR-339-5p
— CAI15-3
miR-196a-5p+miR-339-5p
01 T T T T
0 20 40 60 80 100
100 Ff5 %
B 1 miF miR-196a-5p. miR-339-5p #1 CA15-3 FEi2 il
PR R EFRE
Figure 1 The sensitivities and specificities of serum miR-196a-

Sp, miR-339-5p and CA15-3 in diagnosis of breast

cancer

2.3 FLARTE B E KRBT miR-196a-5p #1 miR-339-

5p RIEMXREREHEWL

PRI BB AR AT I miR-196a-5p 3 ik S5 miR-
339-5p A% (r=-0.764, P<0.01) , FARJF
PRI A M miR-196a-5p MmiR-339-5p ik
43 M1.86 +0.85F12.59 + 0.86, IfliFmiR-196a-5p
TR T ARETI] RFEML (P<0.01) , MMimiR-
339-5p R EARATH A E (P<0.01)
2.4 I BRJEEE MmF miR-196a-5p 1 miR-339-

S5p RIESEARBEEFENXER

FLIRFL IR B L miR-196a-5p flmiR-339-
Sp IR K5 M B AR . MR EZS R FMITNM 2 1
HURAL (¥P<0.01) , MHFER, f%4%5,
A% 59%, ER, PREHER-2TEHE XCHR (1
P>0.05) (#£3) .

* 3 FBREEEME miR-196a-5p 1 miR-339-5p K ESIGKFEFEZHELR (x+s)

Table 3 Relations of serum levels of miR-196a-5p and miR-339-5p in breast cancer patients with clinicopathologic factors (x+s)

5 %5 (n) miR-196a-5p t p miR-339-5p t P

iy (%)

< 50 67 4.84 +1.63 0.81 +0.38

= 50 40 4.83 +1.57 0.053 0.958 0.82 +£0.37 0.093 0.924
U 155

=)

= 45 4.83 +1.56 0.82 +0.36

e 62 4.84 +1.64 0.061 0.951 0.81 +0.39 0.027 0.979
fifg B A% (em)

>2 57 6.01 +1.05 0.53 +0.20

<2 50 3.49+0.91 13136 0-000 1.14+0.23 14.815 0.000
A5

I 29 5.02 +1.49 0.77 = 0.35

11 37 4.66 + 1.74 0.426 0.654 0.85 +0.41 0.391 0.678

11T 41 4.86 + 1.57 0.81 £ 0.37
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%3 FLARFEEEME miR-196a-5p #1 miR-339-5p K ES5IERKREBEEZEMNER (x+s) (4)

Table 3 Relations of serum levels of miR-196a-5p and miR-339-5p in breast cancer patients with clinicopathologic factors (x+s)

(continued)
Sk % (n) miR-196a-5p t P miR-339-5p t P

R EEEE R

H 55 3.54£0.92 0.51+0.20

i 5 607+ 104 13.334 0.000 135093 14.719 0.000
TNM 4338

I 34 3.12 £ 0.88 1.25+0.19

Il 37 4.69 +0.43 106.742 0.000 0.81+0.10 268.573 0.000

II~1V 36 6.61 +0.87 0.40 +0.16
ER

[H: 64 4.85+1.65 0.81 £0.38

BH: 43 482 +1.52 0.069 0.945 0.82 +0.37 0.126 0.900
PR

BAE 66 4.82 +1.63 0.82 +0.38

iR 41 4.86 +1.57 0.141 0.888 0.81 +0.37 0.962 ULy
HER-2

FHME 32 498 +1.43 0.78 £ 0.33

BH: 75 477 +1.68 0.620 0.537 0.83 £ 0.39 0.650 0.517
3 i ZFik, FHAMmiR-196afE W42 JF e 41 i ) 15

miRNA & — Kb bR SF 09 /N5 F 3 90 55
RNA, M miRNAM T 5mRNAM3 L # 5 X
(UTR) 45515 S B . BR300 61 50N 8P AL
H A BRI 1) m RN A K 18 2 B R g kY gl
T, FEE M miRNATE A [F] 4 B rp o B 6
R, AT REAE S iR TR0 B A A AE Y
BITHS, BARENIERMMAE. miRNAEKILH
AU LR, LRIk 22 5T LK 43 A TR 4 k28
RYB bR, AT LA X 43 0E 4 U R R 4 4L, Il
PRIZ W7 v AT A B 4% g D s kT B
CL A g i e 1) 3 T2 Wi Akl . i EL AR
IR 6 97 RS FR A A 22 B R S

miR-196aj&20044F % B HO X % 5 K %
SRR, 6 40 A 43 Ak % Y ack B v 45 Vi A
o, SMBMEERREHEEERRR. WAME
B 7RmiR-196a7E 2 i b8 2 9 4 25 A0 B0 5 K 1Y
AW, B RmiR-196a k235 HAT B & 11
R A . RS AR R . R T A A e
25 AT S ST i mi RN A B AR
£ 1 847 Ffrmi RN A TE A W) 4= 2 7 L it 98 240 L ok v 1)
Fik, KB HIMER B LMW miRNAR IR,
miR-339-5p ik b M, EAT U9 5 A Y
YRR, IR R FAmiR-339-5p k% Y 2 2L IR E
A 5 T Sk 0 ) LR e 0 3 B R A AN, 3 ATk
Ay 7L 96 12 W 1 R g T b A o

TE — T £ 4 8 1 B 98 IE X miR-196a ) 8
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SRR RS, 65 T ek g S AR 2 Wy T 2
AR A R AT X A 5T & B
MmiR-196am K5, I+ H -5 M /N 2 15
BIEAE, H5BRE MW AEFD R ALY miR-
196afE 45 A s MR P B &R, i
FIiEMImiR-196an] LI Aktfs = 38 B A2 i 25
PR ZE IR RS RE ), JF HL 3G 9 40 i Xt kT 25
(i 251220 A 24 F 5Tt s L 4 AR I Y mi R -
196a-5p 2% ik 7K VB W p 1 7L I I 5 s 4 A gkt
SRR, I HARJS M miR-196a-5p /K H B0
REAR, TAH I 7 miR-196a-5p 32 ik K I T 7L I 6
ML, miR-196a-5p7E 3L IR 1 2 18 KW 58 4%
B GG R B IS B e miR - 196a-2 31 FL R 9 41
fapy, SRFZEMBGELFMER, A hmiR-
196a-2 71 LhAE Ry 2L IR 98 008 BUbR G 9 ™ A LA
FE K M IEmiR-196a-5p 25 KM B AL, 4
WA 252 B B WA G, IF HR S
HmiR-196a-SpE ik mifiid3.479 (27) | Hig
T L B 9 1 R BRE N 84.1% , R FE80.0%, AUC
}0.866 EA 5 = 2 WAL BE . mI BEAE 12 B 3L AR
I 1) U A o

A% BimiR-339-5p Ik 7E B 0 . 45
7R RN =R R R N A i B R TR S
Ik S o AR — I 9 0 40 MR B 58 K BmiR-339-
Spi LB WAL RS, mIRFBMEN Mk R L E
MR, 7R 45 s v A5 2 IR RE Y 2538, miR-
339-5phk YL 245 i i A0 M v, HAR 28 R4 5 R
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G B A, iR 1 B 0 B A . AR LT Y
8 7R FUR I 2H 1L Y miR-339-5p kK BAK T
R LR 95 s L R fgkt B X R 2, O HL % 90 3L R
ARG MLEmiR-339-5p 5K B0 B 2 &,
Wi B 7L IR 5 miR-339-5p Rk K H A — 5 Bk
%, S5Zheng®PURIE M 45T, KrmiR-339-5p
SR B e B 7L R g A0 B, B AR AR A P B R 1Y
A 0] B d SE G, FE 43 B M miR-339-5p 3k A 25141
0095 5 DR R o A X 0 o LR 1 AL S B 5
K IMmiR-339-5p ] LU o # i BCL-6 K- 1) ik
AT 410 461 2L s 40 L ) 2 RN AR RS D0 AR AL F O
i % B LR g e R o R L R A R A
EARBK, MEmiR-339-5pF k8%, [ &M
<1.32 (27 i, HRAWE N4.4%, FREN
65.0%, AUC}0.856, 7£12 Wi FL I 2 AT B M i
LWIREE . BUM i miR-339-5p A] BE M2 Wr 3L IR 9
(112 W48 A

AW KM IEmiR-196a-5pFR KK
miR-339-5p A EHNAME, HFHAEHMEFmiR-
196a-5pHImiR-339-5pK B /K712 B 3L I i 1Y 12
Wikt e = T CA15-3, BKA KM miR-196a-5pfl
miR-339-5pRE I W] W £ = XF FL 98 1 12 W e
HRWEXRFN1.6%, Fi5HE N88.3%, AUCH
BT = R SR O 1= N N £ TR < 7l o1 P o L
PR, BOBR AR I RE 0% 52 m FLIR R 2 WAk ie , (HH
BARAEHIOL 0 75 2 — P SRSt . 2% bR,
BA miR-196a-5p MmiR-339-5p 3k KK A B T XF
FLAR I 112 W

£ % 3k
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