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Diagnostic value of miR-29 family in cancers: a Meta-analysis

WANG Zhipeng’, DENG Lihong®, PAN Xiongfeng’, WU Xiaoli®, LIU Aizhong’ (a. Department of Epidemiology and Health Statistics;
b. Department of Occupational Health and Environmental Health, Xiangya School of Public Health, Central South University, Chang-
sha 410078, Hunan, China)

[Abstract] Objective: To determine the potential diagnostic value of miRNA-29 (miR-29) for malignant tumor. Methods: A systemat-
ic search of literature regarding miR-29 was performed in three English databases (PubMed, Web of Science, and Embase) and two
Chinese databases (Chinese National Knowledge Infrastructure [CNKI] and WanFang). The retrieval was ended until September 15,
2018. Search terms included miRNA-29 (miR-29), tumor, cancer, serum, plasma, diagnosis, etc. Quality Assessment of Diagnostic Ac-
curacy Studies-2 (QUADAS-2) was carried out to evaluate the quality of the selected articles. STATA12.0 was used to calculate the
combined sensitivity, specificity, positive likelihood ratio (PLR), negative likelihood ratio (NLR) and diagnostic odds ratio (DOR). Sub-
group analysis and Meta-regression analysis were carried out to explore the origin of heterogeneity. Results: Twenty eligible articles
were selected from 1 172 literatures related to tumors and miR-29. The combined sensitivity was 0.76 (95%CI: 0.68-0.83), combined
specificity was 0.83 (95%CI: 0.74-0.89), combined PLR was 4.5 (95%CI: 2.7-7.4), combined NLR was 0.28 (95%CI: 0.20-0.41), DOR
was 16 (95%CI: 7-35), and the AUC was 0.86 (95%CT: 0.83-0.89). The combined specificity of plasma samples was higher than that of
serum samples, and the difference was statistically significant (P<0.01). There was a higher diagnostic value of miR-29 for breast
cancer and pancreatic cancer (DOR=101.52, 11.22), but lower diagnostic value for colorectal cancer and non-small cell lung cancer
(DOR=5.05, 6.57); miR-29b showed a high diagnostic value for cancer (DOR=60.91). The publication bias was not obvious in this
study (P>0.05). Conclusion: This systematic review and Meta-analysis suggests that miR-29 family is a potential biomarker in the diag-
nosis of cancers with great sensitivity and specificity.
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Fig. 1 Flowchart of study selection based on the inclusion and exclusion criteria
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Tab. 1 Characteristics of included studies

Reference  Year Sample qPCR method miRNAtype Cancertype Case/control TNMstage AUC(95%CI)) TP FP FN TN

[18] 2018 Serum TagMan miR-29b EC 175/155 [ A-IV 0.976 168 3 8 152
[8] 2017  Serum SYBR Green miR-29a MM 40/20 NA 0.763 33 6 7 14
[9] 2017 Plasma  SYBR Green miR-29a HCC 30/30 NA 0.816 23 3 7 27
[23] 2017 Plasma  SYBR Green miR-29¢ NSCLC 56/20 [-1v 0.789 4 6 12 14
[10] 2016 Plasma  SYBR Green miR-29a CRC 19/15 NA NA 16 4 3 11
[11] 2016 Plasma  SYBR Green miR-29a 1A 165/220 NA 0.992 133 13 32 207
[19] 2016 Plasma  TaqMan miR-29b Glioma 240/240 [-1v 0.913 197 23 43 217
[20] 2016 Plasma  TagMan miR-29b CRC 200/400 [-1v 0.743 123 110 77 290
[21] 2016  Serum SYBR Green miR-29b CRC 55/55 [-1v 0.87 42 15 13 40
[12] 2015 Serum SYBR Green miR-29a PC 16/15 NA NA 13 5 3 10
[24] 2015  Serum SYBR Green miR-29¢ BC 76/52 I -IITA 0.724 52 17 24 35
[13] 2015 Serum TaqgMan miR-29a CRC 136/52 NA 0.741 87 40 49 12
[25] 2015 Serum TagMan miR-29¢ ESCC 50/50 [-1v 0.89 39 7 11 43
[22] 2015 Serum SYBR Green miR-29b-2 BC 80/30 NA 0.996 79 0 1 30
[14] 2015  Serum TagMan miR-29a CcC 123/94 I -1 0.819 73 18 50 76
[26] 2014  Serum TagMan miR-29¢ NSCLC 70/48 [-1v 0.676 46 12 24 36
[15] 2013 Serum SYBR Green miR-29a CRC 50/50 NA 0.816 36 8 14 42
[16] 2013 Plasma  TaqMan miR-29a CRC 80/144 [-1v 0.571 24 14 56 130
[27] 2012 Serum SYBR Green miR-29¢ LBCL 75177 [-1v 0.667 56 30 19 47
[17] 2010 Plasma  SYBR Green miR-29a CRC 100/59 [-IV 0.844 69 6 31 53

AUC: Area under the curve of a receiver operator curve; NA: Not available; TP: True positive; FP: False positive; TN: True negative;
FN: False negative; BC: Breast cancer; CRC: Colorectal cancer; CC: Cervical cancer; EC: Endometrial cancer; HCC: Hepatocellular
carcinoma; IA: Intracranial aneurysm; LBCL: large B cell lymphoma; MM: Multiple myeloma; NSCLC: Non-small cell lung cancer;

PC: Pancreatic cancer
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Fig.3 Forest plots of sensitivities and specificities of miR-29 in the diagnosis of cancer
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Tab. 2 Results of Meta-regression analysis

Parameter Category Number of study Sensitivity (95%CD P Specificity(95%CD P
Method of gPCR Tagman 13 0.80(0.73-0.88) 0.58 0.84(0.75-0.93) 0.32
SYBR Green 7 0.68(0.55-0.82) 0.81(0.68-0.95)
Sample number =100 7 0.76(0.64-0.88) 0.10 0.85(0.75-0.96) 0.37
<100 13 0.77(0.67-0.86) 0.81(0.71-0.91)
Sample type serum 12 0.80(0.71-0.88) 0.40 0.80(0.69-0.90) 0.02
plasma 8 0.71(0.59-0.84) 0.85(0.78-0.96)
3 LEDHER
Tab.3 Results of subgroup analysis
Group N S(‘;r;s:/zlgf F(%) Specificity (95%CD F(%)  PLR(95%CD F(%)
Cancer type  CRC 6 0.61(0.57-0.78) 88.1 0.75(0.71-0.78) 94.8 2.69(1.37-5.27) 95.4
PC 2 0.83(0.66-0.93) 0.0 0.70€0.51-0.85) 0.0 2.73(1.55-4.81) 0.0
BC 2 0.84(0.77-0.89) 96.9 0.79(0.69-0.87) 94.4  10.04(0.06-1725.5)  92.7
NSCLC 2 0.71(0.63-0.79) 61.0 0.74(0.61-0.84) 0.0 2.63(1.74-3.97) 0.0
MiRNA type miR-29a 10 0.67(0.63-0.70) 88.2 0.83(0.80-0.86) 93.1 3.69(1.57-8.71) 96.1
miR-29b 5 0.81(0.78-0.84) 96.0 0.83(0.80-0.85) 95.6 8.22(2.63-25.73) 96.2
miR-29¢ 5 0.73(0.67-0.77) 5.3 0.71€0.65-0.76) 62.0 2.52(1.83-3.47) 53.0
Group N NLRO5%CD)  F(%) DOR(95%CD F(%)
Cancer type CRC 6 0.53(0.37-0.78) 90.1 5.05(2.06-12.46) 89.8
PC 2 0.25(0.12-0.53) 0.0 11.22(3.45-36.47) 0.0
BC 2 0.10€0.01-4.64) 95.5 101.52(0.10-10 4676.50) 94.3
NSCLC 2 0.40€0.27-0.58) 24.6 6.57(3.37-12.81) 0.0
MiRNA type miR-29a 10 0.39(0.26-0.60) 92.1 9.68(3.58-26.21) 91.2
miR-29b 5 0.15€0.06-0.37) 96.0 60.91(9.97-372.23) 96.4
miR-29¢ 5 0.40€0.32-0.49) 16.7 6.73(3.99-11.37) 45.5

PLR: Positive likelihood ratio; NLR: Negative likelihood ratio; DOR: Diagnostic odds ratio; CRC: Colorectal cancer; PC: Pancreatic

cancer; BC: Breast cancer; NSCLC: Non-small cell lung cancer
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FEVER, 7] LUl iE 5 DNMT-3A/B (193" UTR H k&5
B s PR AR g 5 IR 1) HR Al 7K P, (2 3 4170 2 DR )
FRIECS, 54k, miR-29 10 AT @ 1 #H DNMT1 2 [
FR) e SR U0 DR Sp 1 PR 3 A8 7 ) 42 oA 2 TR PP A
KPR, miR-29 38 I H0 I BT T A R A A i
[A¥-1(myeloid cell leukemia-1,Mcl-1) [f) 31k A2 i2E
Jie 96 4 e P T A P A G B S AL 2 — 0

B4, miR-29 Af U\iﬂﬂﬁzﬁﬁi H, s A 6 12 P 5 1 3
JE - 1 (voltage dependent anion channel, VDAC - 1) Fll
VDAC-2 F38 32 P B4 A0 ] 5718 4% K] 7~ P85 A1l
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CDC42 >k 14 0 p53 1) #8155 7 20155 5 M e 40 i 1)
T, O 2 SCEPRIE , miR-29 55 DNA 454
#1771 1 (Ginhibitor of DNA binding 1,ID1) {45 & #
DA 25 I R A (P AR 2 e . S A T AR
i bR miR-29 2 mT LA 20 i S BA TR 2 B 1R
ik, 7 AN R A G1/GO BEHT » M0 i 98 1 A2 o
25 LT , miR-29 3= B3 i 52 1 IR 4 A 1 18 5 L 0
T2 A2 281 DL H B KPSk R e AR F

miR-29 ZX & 12 Wi M 9 & JF R B 8 0.76
(95%CI: 0.68~0.83) , A FF ¢ 5 & N 0.83 (95%ClI:
0.74~0.89) , $&7/~ miR-29 2 Wi il B A R 4T (1) R 5%
55U, A IEPLR N 4.5(95%CI:2.7~7.4) #7812
W58 T ) T BH AR B AT B M AR HI 4.5 F5 . &
J£NLR /9 0.28 (95%CI:0.20~0.41) , $& 7 £ 4] BH 14 )
AT RE 1 S IE 5 40 07 BH P 19 0.28 £F 5 [ B Z AR B 112
Wi B = . DOR AL & REUE 5% 7 B [ B2
SILG 45 S5 % I I &R, DOR HUE K $2 75 12 W S 56
()R 0 e 77 B AES . ASHE 5T 4 DOR E M 16, #2715
miR-29 A[{E AR 2 W A Ybs E9 . AUC NVEMN
12 W S B AR B RE (I FE AR » AUC>0.97 1278 B i
IR 5 0.93<AUC <<0.96 $7 7~ 1HE A 5 3 4, 0.75
<AUC<0.92 #& 7~ B A R IF #EwH FE , AUC<<0.75 $& 7R
TERA I AS 97, ARHF 5T H AUC 4 0.86, $27K miR-29
HA RIFMIE Wi & . A9, L miR-
126 1E N I8 12 W A= b SV I R e 57 B
AUC }2 DOR 43528 0.68.0.76.0.777 , F AU w7 s 441K
F miR-29, #2755 miR-29 i I8 ()32 Wi i 18 8 v

A Meta 73 HT G I 250N & 1 57 5 M I H BRI AL
IS ffr 5 21 (Spearman #H5¢ R HM 0.55, P=0.31) . [A itk
K H Meta [5] V5 43 A1 8 5% 7 Jod M >R U S 2 W 1B 22
o RN, MLAFRA )G H R 7 B T & A
A (P=0.00) o MFZH 73 Hr H miR-29 %o L AR I - AR e
(RS AN B 5 » TN &5 B e B /N4 B it e 12 T
MR AR SRTE SR A2, 3/ 20 7L Ao ik
Jiaa B A /N 4 1 fis e 1R IE 5995 49 s 2> DT L3 7 K
FEAR BRI 00 &5 i LSS IE o 7E miR-29 &4
miR-29b X [ 8 (1) 12 Wi 4 {58 miR-29a miR-29¢ i
HESFLE PR 12 b SR 26 18 £ miR-29b.

HEAT UBNE 2 i PEAN A A AR e v, R R
¥ 75 F . PLR.AUC.DOR £ i)t K& ,NLR A3 fit b
Tt & IR BN, FER AT 7 45 R A E

AW FRAZAE — R RYE : (DA IR RN &
I, 5 B 70 18] A S o MR, BANCE 3 R &gk A
Meta 5] J3 53 #7 H , EZH 20 B A0 60,5 i DRI 2R 2 L g 28
2 NN ZH 0T 5 P 1D R R 1 A DA A T PR A
(2) & TR T4 FH 14012 W A 7 4 A 98 1) 23 SR AN [

XA AE N S T R RIES0 . 5 — T T BB AT
R AR SR B4 T B k8 2 301 5 R L BB
L2 i 88 o0 SR IE AT Wt FU A 22\ Meta [81 )55 7%
(3D AT 7T FH 40 N 1R SCHRR P 32 356 R AT T30 G2 N 1
SEAFAL T T A AN R S X AT RE 3 02 W RORE R bR
RAEAR A T AR e e o A {EL e T TS ik M SCHR P 3R
B8 BN 122 BERE, PR TE 5 ) i o 75 08 S ot
PERIRIR . 5381 ASHIT T8 48 N STHR 255 R 9 81 0 HEE
FRIE 7T e Tt I AR A i T e it o PR 9 N S 0
MENHEIE AR B T F — %5 2 AR M3 R A 5 o
(47 Meta 7 T 4N BRI FU I AR EL 45 A TR 28 2
3 J3 T WAL AR TR E D, AR Pl miR-29
XA R AL EAE 2 Wi P B — @ RIR . R
SR BORIF 9T L VE T miR-29 Z0 B P I e 1
JIE 68 S5 kR 12 WA RE AT BT T, LA 2 miR-29 X}
A FIZER R 2 W e 2 57

g5 b, AT 545 RAIE ] miR-29 F5 N e B
BERZWANE. BT BORIBT TR AL LA
B ARBIE 7C 5 B, 3 T KR A B RTHE PEWT FU IR e 4
R o miR-29 7 A K AT 58 5 E 12 W AW b
TV

[& % 3 #f]

[1] JEMAL A, BRAY F, CENTER M M, et al. Global cancer statistics
[J]. CA Cancer J Clin, 2011, 61(2): 69-90. DOI: 10.3322 / caac.
20107.

[2] WITTMANN J, JACK H M. Serum microRNAs as powerful cancer
biomarkers[J]. Biochim Biophys Acta, 2010, 1806(2): 200-207.
DOI:10.1016/j.bbcan.2010.07.002.

[3] HE C Z, ZHANG K H, LI Q, et al. Combined use of AFP, CEA,
CA125 and CAI9-9 improves the sensitivity for the diagnosis of
gastric cancer[J/OL]. BMC Gastroenterol, 2013, 13: 87[2018-10-
22]. https://www. ncbi. nlm. nih. gov / pmc / articles / PMC3655895/.
DOI:10.1186/1471-230X-13-87.

[4] BEKCI T T, SENOL T, MADEN E. The efficacy of serum carcino-
embryonic antigen (CEA), cancer antigen 125 (CA125), carbohydrate
antigen 19-9 (CA19-9), carbohydrate antigen 15-3 (CA15-3), alpha-
fetoprotein (AFP) and human chorionic gonadotropin (hCG) levels in
determining the malignancy of solitary pulmonary nodules[J]. J Int
Med Res, 2009, 37(2): 438-445. DOI:10.1177/147323000903700219.

[5] KROL J, LOEDIGE I, FILIPOWICZ W. The widespread regulation
of microRNA biogenesis, function and decay[J]. Nat Rev Genet,
2010, 11(9): 597-610. DOI:10.1038/nrg2843.

[6] B, 255 . miRNA ZE SR & A 2 W SR YT b RF e 0t g 7.
Bk G i 9 K 2 22 4R (B 2R B 2 R, 2013, 41(5): 63-67. DOL:
10.15983/j.cnki.jsnu.2013.05.006.

[7] WHITING P F, RUTJES A W, WESTWOOD M E, et al. QUADAS-
2: a revised tool for the quality assessment of diagnostic accuracy
studies[J]. Ann Intern Med, 2011, 155(8): 529-536. DOI:10.7326/
0003-4819-155-8-201110180-00009.



+ 452

F [ R AR IR 9T AR K, 2019, 26(4)

[8] fiHdie, M4, oS5 . JEH LIS T miRNA fE R 2 R H &
IR 12 W7 b 7S IR A (0] Hp SRR v AR A, 2017, 25(2): 471-
475. DOI:10.7534/j.issn.1009-2137.2017.02.029.

[91 A£25 4k, 5kt 7. T4 i 2235 2% miR-29a 7K T IR 28 44 B
I PR = [T B0 AR KL 46 15 2% 2% 36, 2017, 32(2): 33-35. DOI:
10.3969/j.issn.1671-7414.2017.02.009.

[10] S2BH, #5247, V2 IE,55 . MicroRNA 7E [l i 2 v i) 23k R I
WRE ] T EREK ¥ 2 4, 2016, 38(6): 620-623. DOL:
10.16050/j.cnki.issn1674-6309.2016.06.004.

[11] WANG W H, WANG Y H, ZHENG L L, et al. MicroRNA-29a: a po-
tential biomarker in the development of intracranial aneurysm[J/
OL]. J Neurol Sci, 2016, 364: 84-89[2018-10-22]. https://www.jns-
journal.com/article/S0022-510X(16)30140-X/fulltext. DOI:10.1016/
jjns.2016.03.010.

[12] %P1, TAEIE, B2 . 1% miRNAs {5 BRI 12 W R br &40
M0 0 AL 7 B R R &, 2015, 37(8): 675-677. DOL:
10.13621/j.1001-5949.2015.08.0675.

[13] YAMADA A, HORIMATSU T, OKUGAWA Y, et al. Serum miR-
21, miR-29a, and miR-125b are promising biomarkers for the early
detection of colorectal neoplasia[J]. Clin Cancer Res, 2015, 21(18):
4234-4242. DOI:10.1158/1078-0432.CCR-14-2793.

[14] JIAW H, WU Y Z, ZHANG Q, et al. Expression profile of circulat-
ing microRNAs as a promising fingerprint for cervical cancer diag-
nosis and monitoring[J]. Mol Clin Oncol, 2015, 3(4): 851-858. DOI:
10.3892/mc0.2015.560.

[15] Z&Mk, B, Vb5, 4% . L3 o miR-29a A1 miR-92a 7£ 4% B i 12
FVTR i J0 W AR fR A (0], R R I R S R 2, 2013, 20(12):
1313-1315. DOI:10.13455/j.cnki.cjcor.2013.12.022.

[16] LUO X Y, STOCK C, BURWINKEL B, et al. Identification and
evaluation of plasma microRNAs for early detection of colorectal
cancer[J/OL]. PLoS One, 2013, 8(5): €62880[2018-10-22]. https:/
www.ncbi.nlm.nih. gov/pmc/articles/PMC3653912/. DOI:10.1371/
journal.pone.0062880.

[17] HUANG Z H, HUANG D, NI S J, et al. Plasma microRNAs are
promising novel biomarkers for early detection of colorectal cancer
[J]. Int J Cancer, 2010, 127(1): 118-126. DOI:10.1002/ijc.25007.

[18] WANG H, WANG T T, LV X P. Expression and prognostic value of
miRNA-29b in peripheral blood for endometrial cancer[J]. Future
Oncol, 2018, 14(14): 1365-1376. DOI:10.2217/fon-2017-0594.

[19] LIU Q, LIAO F, WU H, et al. Different expression of miR-29b and
VEGFA in gliomal[J]. Artif Cells Nanomed Biotechnol, 2016, 44(8):
1927-1932. DOI:10.3109/21691401.2015.1111237.

[20] LIL P, GUO Y, CHEN'Y Z, et al. The diagnostic efficacy and biological
effects of microRNA-29b for colon cancer[J]. Technol Cancer Res
Treat, 2016, 15(6): 772-779. DOI:10.1177/1533034 615604797.

[21] BASATI G, RAZAVI A E, PAKZAD 1, et al. Circulating levels of
the miRNAs, miR-194, and miR-29b, as clinically useful biomark-
ers for colorectal cancer[J]. Tumour Biol, 2016, 37(2): 1781-1788.
DOI:10.1007/s13277-015-3967-0.

[22] SHAKER O, MAHER M, NASSAR Y, et al. Role of microRNAs-
29b-2, -155, -197 and -205 as diagnostic biomarkers in serum of
breast cancer females[J]. Gene, 2015, 560(1): 77-82. DOI:10.1016/].
gene.2015.01.062.

[23] ¥E, 20, 5 BR, %% . 1% miRNA-21 A1 miRNA-29¢ 7K 7%t JE
ZIN e D 2 T R LD, Y95 R 22 AR (BE 22 ), 2017, 27(2):

162-167. DOI:10.13312/.issn.1671-7783.y170001.

[24] ZHANG L, XU Y, JIN X Y, et al. A circulating miRNA signature as
a diagnostic biomarker for non-invasive early detection of breast
cancer[J]. Breast Cancer Res Treat, 2015, 154(2): 423-434. DOI:
10.1007/s10549-015-3591-0.

[25] XU H, YAO Y F, MENG Y F, et al. Predictive value of serum miR-
10b, miR-29¢, and miR-205 as promising biomarkers in esophageal
squamous cell carcinoma screening[J/ OL]. Medicine(Baltimore),
2015, 94(44): e1558[2018-10-22]. https://www. ncbi. nlm. nih. gov/
pmc/articles/PMC4915863/. DOI:10.1097/MD.0000000000001558.

[26] ZHU W Y, HE J Y, CHEN D D, et al. Expression of miR-29¢, miR-
93, and miR-429 as potential biomarkers for detection of early stage
non-small lung cancer[J/OL]. PLoS One, 2014, 9(2): e87780[2018-
10-22]. https://www.ncbi.nlm.nih. gov/pmc/articles/PMC3921142/.
DOI:10.1371/journal.pone.0087780.

[27] FANG C, ZHU D X, DONG H J, et al. Serum microRNAs are
promising novel biomarkers for diffuse large B cell lymphoma[J].
Ann Hematol, 2012, 91(4): 553-559. DOI: 10.1007 / s00277-011-
1350-9.

[28] BARTEL D P. MicroRNAs: target recognition and regulatory func-
tions[J/OL]. Cell, 2009, 136(2): 215-233[2018-10-22]. https://www.
ncbi. nlm. nih. gov/ pmc / articles / PMC3794896/. DOI: 10.1016/j.
¢ell.2009.01.002.

[29] SHUKLA G C, SINGH J, BARIK S. MicroRNAs: processing, matu-
ration, target recognition and regulatory functions[J/OL]. Mol Cell
Pharmacol, 2011, 3(3): 83-92[2018-10-22]. https://www. ncbi. nlm.
nih.gov/pmc/articles/PMC3315687/.

[30] BARANWAL S, ALAHARI S K. MiRNA control of tumor cell invasion
and metastasis[J/OL]. Int J Cancer, 2010, 126(6): 1283-1290[2018-10-
22]. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2950784/. DOI:
10.1002/ijc.25014.

[31] SHIN J, SHIM H G, HWANG T, et al. Restoration of miR-29b ex-
erts anti-cancer effects on glioblastoma[J / OL]. Cancer Cell Int,
2017, 17: 104[2018-10-22]. https://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC5693545/. DOI:10.1186/s12935-017-0476-9.

[32] NIU M, GAO D, WEN QY, et al. MiR-29c regulates the expression
of miR-34c and miR-449a by targeting DNA methyltransferase 3a
and 3b in nasopharyngeal carcinoma[J/OL]. BMC Cancer, 2016,
16: 218[2018-10-22]. https://www.ncbi.nlm. nih. gov/pmc/articles/
PMC4791796/. DOI:10.1186/s12885-016-2253-x.

[33] CHEN B F, WANG J D, WANG J L, et al. A regulatory circuitry
comprising TP53, miR-29 family and SETDBI in non-small cell lung
cancer[J/OL]. Biosci Rep, 2018, 38(5).pii: BSR20180678[2018-10-22].
https://www. ncbi. nlm. nih. gov/pmc/articles/ PMC6137244/. DOI:
10.1042/BSR20180678.

[34] QL'Y, LI X, ZHAO S. MiR-29b inhibits the progression of esopha-
geal squamous cell carcinoma by targeting MMP-2[J]. Neoplasma,
2015, 62(3): 384-390. DOI:10.4149/neo_2015_046.

[35] WANG D H, FAN Z S, LIU LF, et al. Hsa-miR-21 and Hsa-miR-29
in tissue as potential diagnostic and prognostic biomarkers for gas-
tric cancer[J]. Cell Physiol Biochem, 2015, 37(4): 1454-1462. DOLI:
10.1159/000438514.

[36] DONG C W, WANG Y X, DU F T, et al. Low miR-29¢ expression
is a prognostic marker in hepatocellular carcinoma[J]. Genet Mol
Res, 2016, 15(3). DOI1:10.4238/gmr.15037316.



FEM, 5F . miR-29 R 2 I B ) Meta 23 H7

453

[37] FAN Y R, SONG X D, DU H F, et al. Down-regulation of miR-29¢
in human bladder cancer and the inhibition of proliferation in T24
cell via PI3K-AKT pathway[J]. Med Oncol, 2014, 31(7): 65. DOL:
10.1007/s12032-014-0065-x.

[38] TENG Y, ZUO X H, HOU M, et al. A double-negative feedback in-
teraction between microRNA-29b and DNMT3A/3B contributes to
ovarian cancer progression[J]. Cell Physiol Biochem, 2016, 39(6):
2341-2352. DOI:10.1159/000447926.

[39] GARZON R, LIU S J, FABBRI M, et al. MicroRNA-29b induces global
DNA hypomethylation and tumor suppressor gene reexpression in
acute myeloid leukemia by targeting directly DNMT3A and 3B and
indirectly DNMT1[J/OL]. Blood, 2009, 113(25): 6411-6418[2018-10-
22]. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2710934/. DOI:
10.1182/blood-2008-07-170589.

[40] MOTT J L, KOBAYASHI S, BRONK S F, et al. MiR-29 regulates
Mcl-1 protein expression and apoptosis[J/OL]. Oncogene, 2007, 26
(42): 6133-6140[2018-10-22]. https://www.ncbi.nlm.nih. gov/pmc/
articles/PM(C2432524/. DOI:10.1038/sj.0onc.1210436.

[41] BARGAJE R, GUPTA S, SARKESHIK A, et al. Identification of novel
targets for miR-29a using miRNA proteomics[J/OL]. PLoS One, 2012,
7(8): €43243[2018-10-22]. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC3428309/. DOI:10.1371/journal.pone.0043243.

[42] PARK SY, LEE J H, HA M J, et al. MiR-29 miRNAs activate p53
by targeting p85 alpha and CDC42[J]. Nat Struct Mol Biol, 2009, 16
(1): 23-29. DOI:10.1038/nsmb.1533.

[43] TENG Y, ZHAO L, ZHANG Y, et al. Id-1, a protein repressed by
miR-29b, facilitates the TGFBl-induced epithelial-mesenchymal
transition in human ovarian cancer cells[J]. Cell Physiol Biochem,
2014, 33(3): 717-730. DOI:10.1159/000358647.

[44] ROTHSCHILD S I, TSCHAN M P, FEDERZONI E A, et al. Mi-

croRNA-29b is involved in the Src-IDI1 signaling pathway and is
dysregulated in human lung adenocarcinoma[J]. Oncogene, 2012,
31(38): 4221-4232. DOI:10.1038/0nc.2011.578.

[45] DING D P, CHEN Z L, ZHAO X H, et al. MiR-29¢ induces cell cy-
cle arrest in esophageal squamous cell carcinoma by modulating cy-
clin E expression[J]. Carcinogenesis, 2011, 32(7): 1025-1032. DOI:
10.1093/carcin/bgr078.

[46] GLAS A S, LIJMER J G, PRINS M H, et al. The diagnostic odds ra-
tio: a single indicator of test performance[J]. J Clin Epidemiol,
2003, 56(11): 1129-1135.

[47] WALTER S D. Properties of the summary receiver operating charac-
teristic (SROC) curve for diagnostic test data[J]. Stat Med, 2002, 21
(9): 1237-1256. DOI:10.1002/sim.1099.

[48] YAN J, MA S, ZHANG Y, et al. Potential role of microRNA-126 in
the diagnosis of cancers: a systematic review and meta-analysis[J/
OL]. Medicine, 2016, 95(35): e4644[2018-10-22]. https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC5008569/. DOI:10.1111/jgh.13540.

[49] XU F, XU L, WANG M, et al. The accuracy of circulating microR-
NA-21 in the diagnosis of colorectal cancer: a systematic review
and meta-analysis[J]. Colorectal Dis, 2015, 17(5): O100-O107.
DOI:10.1111/codi.12917.

[50] WANG F L, HOU J C, JIN W, et al. Increased circulating microR-
NA-155 as a potential biomarker for breast cancer screening: a me-
ta-analysis[J/OL]. Molecules, 2014, 19(5): 6282-6293[2018-10-22].
https://www. ncbi. nlm. nih. gov/pmc/articles/ PMC6270988/. DOI:
10.3390/molecules19056282.

[FsHEA]  2018-11-24
[(Axx4wi8] Skl

[f&E HHA] 2019-03-10



