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Abstract MicroRNA (miRNA) is an important gene regulatory molecule involved in the occurrence of a variety of diseases and is relat-

ed to tumors. MicroRNA has become a new direction of oncology research in recent years. Studies showed that miR-29 plays dual

roles, as tumor suppressor and tumor promoter. The expression of miR-29 significantly differs between cancer and normal tissues. miR-

29 is predicted to be a biomarker for early diagnosis and prognosis prediction of certain cancer. This paper reviews the role of miR-29

in the pathogenesis of cancer.
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molog 2, EZH2) , 2 % H 2= £ WAL (histone deacety-

lases, HDACs )4,

=1 miR-29MANHRTFY

HAh, miR-29 5 T KeaZd% 5 FF—«B (nuclear factor
Kappa—light—chain—enhancer of activated B cells , NF-kB)
FUYY 15 [0 8%, YY1 Al ) miR-29 f) %35 , NF-
kB A2 i miR-29 i3k J5—TJ7 1T, miR-29 tLr[ L

AT YY1, JFBEAS YY1 BOEIE, 11 YY1 #0H] miR—-29

Sk R — T SRR, 1 NF-xB 1] LA B REE AL YY1
TR IX AN U BRER, (A2 4% miR-29, [ T MYC

Table 1 Introduction to the miR-29 family
Name Location Subsequence
miR-29a 7932 UAGCACCAUCUGAAAUCGGUUA
miR-29b 7932.1q32 UAGCACCAUUUGAAAUCAGUGUU
miR-29¢ 1932 UAGCACCAUUUGAAAUCGGUUA

e AR (", HDACs AT R I miR-
29 (155554 , HDAC3 J& HDAC3-FZH2 & & IRILH 4y,
MYC i&@ it HDAC3-EZH & &AM miR-29 263k .

2 miR-29 FEMBELADHTIARER

Table 2 Expression of miR-29 in cancer

YY1, 1% 1L FF- CEBPA A 755 miR-29 [ 2%k, HoHh
T CEBPA {3 T-YL {4 7q, CEBPA e E Y -8 T4
{44 732 | i) miR—29a Fl miR—29b A&k , T A S0
LT G4 1932 1 miR-29b FlmiR-29c¢.

Tumor tissue

Regulation of miR-29

Functions of miR-29

[25]

Non-small cell lung cancer

26]

Lung adenocarcinoma'
[27]

Esophageal carcinoma

Stomach cancer®

Hepatocellular carcinoma®

Cholangiocarcinoma®”

Glioblastomas®

Neuroblastoma ®”

Osteoblastoma®*"

Rhabdomyosarcoma®™**

Bladder cancer®"*
Prostate cancer®™
Renal carcinoma™**!
Ovarian cancer***!

[44]

Endometrial cancer

Acute lymphoblastic leukemia

Acute myeloid leukemia®

Chronic lymphocytic leukemia

Mantle cell lymphoma®

Basal cell carcinoma™®

Nasopharyngeal carcinomas"”

Colon cancer®

Breast cancer”

(s0]

Diffuse large B lymphoma

!
!
!

e

“«—

Targeting DNA methyltransferases 3A and 3B and FHIT

Regulate specific genes associated with tissue invasion and metastasis

Induced cell cycle G1/GO arrest through suppression of cyclin E expression

Acted as tumor suppressors through targeting CCND2 and matrix metalloproteinase-
2 genes

Promote apoptosis through a mitochondrial pathway that involves Mcl-1 and Bcl-2
Regulates Mcl-1 protein expression and apoptosis

Regulate podoplanin and suppress invasion

Modulates expression of immunoinhibitory molecule B7-H3

Silencing Bcl-2 and Mcl-1 and inducing E2F1 and E2F3 expression

Involve in NF-kappaB-YY1-miR-29 regulatory circuit, reduce the expression of CCND2
and E2F7, induce G1 rerest

Reduce DNA methyltransferases,promote PTEN expression

Suppresses metastasis by regulating EMT signaling

Suppresses DNMT-3A and DNMT-3B expression, reduce LOXL2

Reduce COL1A1

Reduce metastasis

Reduce Tcl-1, Mcl-1 and DNA methyltransferases

Reduce Tcl-1, Mcl-1 and DNA methyltransferases

Reduce Tcl-1, Mcl-1 and DNA methyltransferases

Reduce Tcl-1, Mcl-1 and DNA methyltransferases

Reduce DNA methyltransferases

Reduce Tcl-1, Mcl-1

Targeted regulate COL11A1

Suppresses ATP1B1,reduce metastasis

Downregulate Tcl-1, Mcl-1 and DNA methyltransferases

[51)

e e T e e e I e e el e i

Malignant pleural mesothelioma

Downregulate DNA methyltransferases

TE BRI A b B Sk I STATL | 3
miR-29, 1fij miR-29 # [n] E F T 4L & (interferon,
IFN) , IFN—y &35 B3 I 5 8032 2R (RO P il
CDK6 1 il () 7 (L 2 40 M G I EE S (Gl -arrest) o

TEFUIME TR ek T GATA3 Il 175 5 miR-29b
R T, A 00 ) P R T 1) 2 i e 6 R T80 P R ol B
S5, M HE TN GATA3 By il A L e A B U 1
DU 2
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4 miR-29 ZERE B MLE
4.1 HHI DNA B BLELRS B R05

i F2 DR 1A A1 PP 5P AR s 35 B ) s Y 6k 2 i
9o R 9 B R 35 A% 2= L] o miR-29 4% (miR-29s,
Bl miR-29a, miR-29b Fl miR-29¢) fi£ 55 DNA I JL4%
P4 M 3A (DNMT-3A) F1 DNA H 5% 5 il 3B (DNMT-
3B) 1% 3" =UTRs H.#h, I 4 DNA H 34k, 175 5 5
PHTER o Fabbri 55 & BAE A /N 48 i 78 it s 240 L 2
o, — BB EE R AN PTEN A1 WWOX i F H 3L 4k 4F
IR TN miR-29s B3R 5 , 98 3 5 Y
DNA F AL R J3E 1 5 Ak, DA A2 28 1 9 66 PR 1) 3
ik, Garzon 25 % B, miR-29b A X fE B 4219 5 DN-
MT-3A FIDNMT-3B 4 3'~UTRs 454, i 5 DNMT-1
LR Y Sz I TR 1 Spl 2854, TG )42 4 ) DN-
MT-1, Li%"5 Wang % BT UESE, miR-29b FH %
IR EE RS0 2235, S 20 3L K PTEN J 31 B 2%
TEFEAR , Fe X S 3 PTEN JE K 2635 8, ) iz 119
R, FRWIT RN, miR-29 BEMEHE 1 111 DNA H
FLEERS R FE5 , WA R 2L A H Sk A P, 338 o
FE LA I 2e3n , NI & R Il E
4.2 SELE DA RE T R EI AR

pS3 MK 114 15 5 3 [ A 2 ML 2 L R T A
miR—29s A [A] 42238 11 pS3 /K-, i 1 p53 MK 1 i 12
Sl EMMP TS Park 55 % B miR-29s A] LA B 3240
B8 i P L2t 90 3 IV i p85a AT Rho i Y GTP
fitf CDC42, 2RI p85a Fl CDC42 -G [ 45 p53.

B 2 9k L 988/ 4 195 —2 2 A (B—cell lymphoma-—
2, Bel-2) & — P JEE S B B s T E A,
M 5 40 9 105 7~ — 1 (myeloid cell leukemia—1,
Mel-1) %45 BH-1,BH-2 Fll BH-3 {5725 Fak , b 45
FAIE: Bel-2 FE P B RIS 3 o P R miR—-29 E 4%
5 Mel-1193-UTRs %25 4, B 1E Mel-1 YR IX,
PEHEAARIA T, FEARA AN R f, miR-29b T i fifi
Mel-1 BN, 1 &35 miR-29b, 7] B K40 i 1N
Mel—1 85 175 38, 35 0 20 R X g TRAE PR 4 O
T- 15 S B 4K (tumor necrosis factor—related apoptosis—
inducing ligand , TRAIL ) A9 f5UEE .

MAEEZ C S AMIH T 56, WNZRiA ik i)
MR CHIE AT IVER . M8k RSN
L AR 6 1 9] 2§ ¥ 3 38 (voltage— dependent anion
channel, VDAC) 3 3% P B8 0, 40 g 8 % C vl 3 3
VDAC B, S 5T R, miR-29a ¥ VEFH T
VDAC1 F1 VDAC2 () 3-UTRs, 31 %635 miR—29a 1] 3
VDAC1 Fl VDAC2 FRik K- REAR , DT80/ 0 4t €2 2%
C s

AP, miR—29a FImiR-29b AT [REJET-FEA BIM

(bel-2-like 11, BCL2L11) IR P40 AE T A 5 4 i
JRE M FE A (programmed cell death factor 4,PDCD4) ,
43 AR R RN

B8 A 1 3 [ = 1 (T—cell leukemia 1, Tel=1)
5 R AR A 5, miR—29 7] FEAI Tel-1 7EM8 Mk
CLZR AL i rh A Rk . A 52 R W], miR-29b
i 3R PR SE A R~ 1 (inhibitor of DNA binding/
differentiation 1, ID1) Fl1 %t J&i 45 )& & 1 B — 9 (matrix
metalloprotein 9, MMP9 ) J& 5 i J3 41 it 4% 7% FliR 28 .
miR-29b A 254 %) ID1 () 3-UTR |, i Y IEE
miR-29b F3k 7] [ ID1 F1TMMP9 , M i 384 T fif 928 44
Ji AR 28 L FH 48 1 miR—29b 19235 ) R 1 1D 1 F11
MMP9, 5t 25 (R e A0 i (=2 v

FLARE Y miR—29 L ELA 1 i v Igd 4 A= 22 1
PIFEH , 3X —1EH AT REE IS I0 ] Na/K-ATP i3 1 412
K (sodium/potassium—transporting ATPase subunit be-
ta—1, ATP1B1) i S 3 , T J 49 A2 400 i) 2L A s 400 1)
AR BN EZNF . Cochrane 55" % B H 1A
1A 97 BE M AIE miR—29 & 3k /K, DI 1] 422 [ 4% Xt
ATP1B1 K s B4 il , AT E ATP1B1 KA A,
e ARG RE 20 B (AR 28 T
4.4 375 T2 R B LA 11 e 4 e 4 A

Ding 45 "/ 7E B4 SR AH A 1) 20 ORI AR ffL 2 o
R miR-29c 2K T I, 118 miR-29 7 2041 iy
JE B 1K 9D A 240 B ) B 4550 7 Go/Go DT 0 11
MR Lee 55 R BUASMIFL AR 20 M , miR-
29s ] $ i T4 25 S A% IR N VI (ribonuclease—L,
RNase—L) B %1k , RNase— L J& T H Z 845 RNA
AR S5 B3, RNase—L 119 5k 2 AT S 2400 i) 40 ity
HITH
4.5 miR-297F I Bz 4t [ o 5 vh (R 4 ]

I B i i [] 4% Y (epithelial-mesenchymal tran-
sition, EMT)J2& I {2 20 A i e R P i Ak o oA
[i) o A A B A AR 2 ok 7R . EMT PR 52 1 4
WA 2R A AR RE R 5 0 S FE A, 02 - R A
SRR ) S R A M AR AT A FR 28 R ) i B A
Yyt B o miR—29a AT 3G A0 2L R a: 4 A 9 4= 22 1, i
1RZEPERG A EMT % PIAHC . Gebeshuber 55 7E [t
BBt RasXT 24005 1 J¢ EpRas 4R &30, i 3%
iK1 miR-29a $Il il % 4 £ 11 36 (tristetraprolin, TTP)
3k T TTP X EMT EA #I/E 5 miR—29a [7]
AR T EMT &2 . BEAh, i 235 miR-29a it
A 3 5 B0 Ras (5538 F PRS0 TP, e 45
R R I & A . miR—29 T DL 22 35 X ik 2
AL 5 5 1 (extra cellular matrix, ECM & 1) , 4%
JE I AR L WL 2T 4 2 RN v B L X S AR 2
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EMT i 7 v 198l 3 -, miR-29 nlii i [ ECM &
F1i5 & EMT,,

Li % ARSI T A, miR-29 WYL Rk AT R
8] L A8 AF DG HE R ADAMI12 AT BHL 1F EMT, B AIE T
iR 2 R AR 2R P o FLRE B B4R 5% SR I T GA-
TA3 AT miR—-29b B /K-, 17 miR-29b BRI 2 fiE i/
EMT, 3§ fi 40 M i 42 280 . eAh , miR—-29b if i i
U o) 6 5 5 A% T 8 0 B R A R 9 2R M A R 1]
He 14 5 e 20 L A3 AL R EMT, 3X 22 38 1 (f.4% VEGFA |
ANGPTLA , PDGF , LOX 1 MMP9, 1 5 2y ITGA6, IT-
GB1RITGFB) ¥ KL 7 Az e It Eh i R A A
5 miR-29 5llark

25 Lk, miR-29 25 I 1 & A R e R i 22
AR, AU R 2%, HIHR KK iAr 7 22 57, Ik
miR-29 7EHEAE Y12 Wi 73301 F0US PG LA S48 i fl) 7
2R S5 5 T B ) R B LRI

WFFE R WY, TE TR 18 1L K B 40 M bk L ol
TR0 R AR M I R 2R B A R
H, miR—-29 £ ML A B F kKA B R il B i2 B
R BT LA ARG o AR R, miR-29a 3%
IRV g AR ) 0 SO PR A AR/ L
SPERE AR A U P RSP A miR—29a $78 B i
PRI TS A B, IF P & 535 2 5 ] RE 1 i
RMAAF B > o e PR M 1 s ) A7
bR B Ak 13 miR—29b, 1 miR-29b 7] $2 5
il I S8 Tl DY A 95 ) SRV DAY RS el Y A 75 0
VE KR & HIZY i w5 1 = 245K
6 LEE

miR~29s 75 IR 1) K 2B R e ARG MNEL RS i
I T EEM O RS HE T, miR-29s il 1t
VA A IR T AL 2 ) 1R 2R i LA e Al 7
SRR RVEI . SR, 72853 IR T miR-29s
A GE A ML RS , SRR . H AT miR-29 1922
AR IR P ML s k= T o3 i R, LA AL ) o
b B LIRS

miR~29 {4 25 SRR IR TE MR (9 e R I2 W 2391
T W BT R B TR S R, R miR-
29 7 Fibed s BELA: BEE AR O PR AE I E— P IR R
PR 258 % A I miR-29 3508 K 43T AL
A BT miR-29 SEAT 2N A IR 7T 28
WE B
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