PRI AL 2 s 2018 4F 6 H 4 38 4855 3

Int J Dig Dis, June 25, 2018, Vol. 38, No. 3 e 153

22 3
.f/j_\‘J?E.

it RNAAE Sy BR AR P 73 5 2 0 O W 5 30t e

XEW XES B lz AAdE FilE

=]
K AmIEE A AN PR,

# RNA(miRNA) 2 — %3k % #0 4-F RNA, £ FEKFRAY AR 6 £
B K L, miRNA RA12 1 ki &k 5 £k f B

R K RS F LR T RAEA LN, BT ARA S G E T miRNA A
AR Ay PR IR TR B A UG PR-AE 69 #760 A AR A4 . 3% 3k miRNA £ A & % F 69 BF

Rt BAE—42iR
[ % RNA; BIRE R A8
DOI: 10. 3969/j. issn. 1673-534X. 2018. 03. 001

JERRR R NI S B T 2 — KI5 AR &)
REMZ I AL B B A B A4 T 2
FIVERE 25 7 1 508 o B R 5 5 1) R %2 52 B TH
B UL R R LG 2P R R (AP) A8 1 i
JR A CCP) | Jik Jit Fir 92 AW PR 93 55 » 126 7 5 | 6 55 40
H TR X ok 2 g iR 5 03 1 1208 IS T — o 1y it
Ji& ABATh B = BRAR A AR A R T R A PR R
T A bR B, DLk B R WS . 8 RNA
(miRNA) 1Y % B4 g B 12 W A7 F e 1
B RS . miRNA J&—Fp s R 4 iy RNA, 38 i
ZUAR A ) 8 RNA (mRNA) 55, 5140 ] 58 4 il K
oS Rk AR R S BN miRNA 7
TR BRI Hh AV AR B A A S AR 1Y
AEVIRR B AR SCH0X 7 1 I IF R R VE— 254
1 miRNA #if

miRNA & 20~ 24 4% 1 1R JE 8 20 F 15 1)
RNA, Hif i3 5 mRNA 3" bl 2 i3 X 6 2 5 57) fi
XPORIETT mRNA [ #355, FH4] DNA ER &
iy [1VE T 5% 5k W BA — D 2 A BRI pri-
miRNA, B RNase [[I A ¥ i Drosha } DGCR/

40 H « E R K SRR H (41732113) ;s B R [ R E
ek 4 (81772001) 5 WU 1|48 BT 0 F A il F 58 & R I H
(2018]Y0041)

FEF AL 610031 DY I R . P R 3830 K% PR 2% e ()46 1
Willz AL 5610083 DU 1| BLAR » B 45 DXL B g 4 4538 5@ AR
s DO A8 AR5 5 16 B R S B RV L XA
INLE HALED

WAEVEH %L 4, Email: tanglj2016@ 163. com; M 2T E , Email ;
shongyu2008@163. com

Pasha Il T. il 70 ~ 80 /4% T 8 41 i 1) pre-
miRNA, SR 538 0 732 8 11 Exportin-5 M 4H 4% 4
H B0 5, BB RNase [l Dicer fill TAb 3 i 20 F
22 DA BR I A miRNAY . 24 miRNA 5§
mRNA 3" 5t 35 g 5 X AS 58 45 540 e 6T B o U] 32 42
mRNA BRI 6] 5 24 58 4 BRSO B T 3240
mRNA #5582 FF S . eSS NIEEEE THTZ
Fi A& miRNA, 7E T L F P A H =2 —%
# miRNA FiE#E" . K250 mRNA &/ 24
AN miRNA 4567 5 X F W ES mRNA A]
P24 miRNA 97, HAM, A miRNA A fE
FEHB R AR R,

AR Z2 W 58 ©UE 52, miRNA 245 il 2 Fh
20t A AT R U A 3 5 R T b R R R 56
BT AR R AR R R B R A
B EAE DY . miRNA RALTEAE F A N . wrf
FE T MR I ) O H TR R T TR Y S
WP R CEAFAE Y H AT 2 R B A 5T
7> miRNA AT G815 2 %5 005 12 W BB 109 26 ) A
J:IE%[”’IS] .

2 miRNA 5FRRRK
2.1 miRNA 5 AP

5 AP LA miRNA Y 58 280 7
AP Wi RS (A% A D hn & . WS R B, X
Witk s T AP J5 . A3 W R E % 1Y miRNA-
216a(miR-216a) \miR-216b Fl miR-217 7£ i3 1 (1)
TR BTN, Smith 25 L IAE AP K
Bl K A, I 7 miR-216a-5p, miR-375-3p, miR-
148a-3p.miR-216b-5p Fl miR-141-3p KT} 55



* 154 - FE pril b2 a5 2018 4F 6 H 45 38 4845 3 i1

Int J Dig Dis. June 25, 2018, Vol. 38, No. 3

B [B) Lb 3 B A 5% AR D5 K, L Uk B Y R,
Blenkiron &% [t 5e & B, 78 AP KU R IE itk
% H miR-375., miR-217. miR-148a, miR-216a,
miR-122. miR-214 fl miR-138 £ LT+ &, B
AP REAREE R IEAEC ., FEShW AP BRIt R B
miRNALFE I BRAF 58 1t 453 3] 7 ik — 2 B9 3IE 52,
An 255 g REPE AP BB B9 K B, 1l 3K
miR-24-3p, miR-361-5p, miR-1246 F1 miR-222-3p
(7KF-ASE E 8 L 1 miR-181a-5p KA T i 5 1%
FFEA % B miR-181a-5p 5 Ca®" EIEM &, 5=
HI (TG) A A [ CTC) #1125 18 M (FBG) 2 7
¥, Kusnierz-Cabala 252§ 8 9% & ¥, miR-126-p
1 miR-551b-5p HLAT R 4TI 521 & TAERHE (ROC)
ik T A (AUC) , U EE R 60. 0%0F1 69. 276, R 57
&k 87. 126F0 72. 6%, #2278 miRNA AI{E A i AP
FPEEBENAYAREY . LR R miRNA #f
ABSE AP WETERAED AR &Y, i miRNA F Tl R 12
Wi ) F AP RYT IR AR T MMEE B
2.2 miRNA 5 CP

miRNA 5 2F 44k 2% PIAH G, A w] fg A il CP
ROE R £ 4 B 69 12 W F19R I F B, Bloomston
FERF R TR E S CP R ZE W
miRNA Fikii 2= 5 T 7 M CP ZH 2R
RV A 2 SR RNA K H 5 miRNA £
WA b S s kA CP 4l 10 FPd
miRNA 5 E R LU LR BT 5, 8 EIAE CP 4l
21 2 Ff miRNA ik 2 2 # ), B miR-96 Al
miR-497, ZHFFEEE RN miRNA 1 CP Z [A] (14 Bk
REPE T ORISR XT N S B0 CP &
HHEE T & B, T O R A B T AR R B
miR-34a7K - _F i, T2 CP m£F 44k, [Hit,
miR-34a A G4 FHAE CP BT AE A= WA E 4 - e 51
RN A . REE LI —2% miRNA Kk
ALY AL B LA 5, U miR-21, miR-29 Fl miR-
200, HA A A miRNA FiEd e 5 CP ik g
FHOC LR Bk g A 3 i B . W &% CP it
JR M FE E miRNA 5 Ff BF 5. %5 28 3% 2807 2 1Y
miRNA ZX T 5188 4 1 % 53] CP DL K &Y G £
Bl B 0 S A £ AL e AR F B
3 miRNA 5B RBhE
3.1 miRNA 5 R 5
3.1.1 miRNA 5ERERIZ W BRI & —Fh
1o JE BT R G e, 2 BRI SR TSRS 4

B AR R TE I I ARRE AR A R
HAERRRFENR. PRI, miRNA A AE K i
S0 A W) AR A W N T, A TR e . — 2
miRNA 41 miR-376a, miR-301, miR-155, miR-21.,
miR-221 Fl miR-222 & & 33k, H AR T iy
AN, 7E I3 BRI A AN KA . A miRNA
LR S R4 T I W P miR-642b, miR-885-5p Al
miR-22, & B RE X 73 i o X A 287 A B 30 Jk g o A8
UK R S EE Y R 9120, AUC=0. 97 (P <<
0.001)™%) | Frampton &2 %@ W 7 Fh F 81
miRNA ( miR-21. miR-23a, miR-31. miR-100,
miR-143, miR-155 F1 miR-221) Fl 3 F T i
miRNA (miR-148a, miR-217 F1 miR-375), a] L i
e AR R . Ak, miR-486-5p il miR-938 4,
AT DADK 73 i i S 48 I i S8 3 5 i A X BEE  CP
BE . HBW L. 5 A B & B, miR-16
miR-196a 5 BKHT 5 19-9(CAL19-9) A Ko if o %
TR AR 55 1 R 2 2 A AR R R . 40 R 92, 0%
95, 6%, B2, FAFEHIA T miRNA JGig
SRR i S A A bR R AR &L T
DAVE by S 030 JR i P8 5 1 TR i 1) A A {8 1) 3
FEA B X8 g o JH AN 53

3.1.2 miRNA S5FEEN TG A —SUFR
KB, miRNA 7] FAE W AE 09 VAL 1505 09 4 P b
BY . AT 98 2 RS FI 88 11 g 3 A
BEHT M, KB miR-21 Fl miR-155 /& i
e o3 B AN 1005 1) R AP R AR bR B > miR-21 1y
TR IR G AEIE 48 A 0% 72 A 2232 I YT B
FARMEE P miR-34a 1 miR-30d 17 #5517
TR PR A P Ohuchida %5 76Xt 35 74 fth 2
i 25 1 e Mg i A8 2 B F 5 b & B, miR-204 Al
miR-142-5pF& ik T I, I H ik 8 miRNA 5 i I 98
BE AR B OC, 9 5T % i 9 . CP
FE % AR 2 1 miR-203 AT RN 43 #7 » 45
7R miR-203 2 B AR g £8 5 IR U0 BR R J5 158 1
EE L/

3.2 miRNA 5 Ak g it 73

3.2.1 miRNA 5348 NEL AR IE B
JidEa AR AR A PSR TS 8 5 1R 58 N FL IR B
PEIIEE (IPMND | S AF R A5 78 miRNA 7] BB
HizWitr &8, A UE5ExE 15 1) IPMN & 3EAl
12 A BRI miRNA [ 238 7K, £ miR-21
A miR-155 B3R5 B & F+ & . L 4h, miR-155 Al



PRI AL 2 s 2018 4F 6 H 4 38 4855 3

Int J Dig Dis, June 25, 2018, Vol. 38, No. 3 e 155

miR-211 B WAE 10 ] IPMN F-AR Y] R & 3 Fi
5 5113 e 1 i JIEL 5 i KB 3 O R 1) JBR A A v
HEFT T PPAG S 2B 5 B 7 A6 5 R g 1 R 0 S A AR
miRNA [ 5 % # ik, miR-155 A {E & IPMN fy—
FprAE b B . Li 5 it o g R,
IPMN [ & MLTE miR-1290 7K1 @ 35 & e Fe xf
HE41(AUC=0. 76,95 %CI 0. 61~0. 91), 5 CA19-9
K AH B S M7 miR-1290 7K - i 5 4 3 X 73 5. 15
i e R R B X RS PR R i R IA
M¥E miR-1290 A] REAG B I 9 19 5 12 W, Of
H 3t IPMN J8 35 14 1 2% AL 2R i & B & A
A miRNA ik, 53 A 58 R » miRNA /]
PAIX g3 R FUEE TIPMN, i 3 9 5 T miRNA
FA) AL Y 0 T A B E AR T A B TPMIN 2 5
EA5 V) R, [5) B 3 e R M IPMIN BB 1 3 B 3R
ST, A JE T KA A A T A R B8 1
TATIA 2% R R BB 3E 4 DL — D R R MW
miRNA 7El K _EAER IPMN (15357 (1 A= P br & 40 1
W,

3.2.2 miRNA 5BER M2 N W e AE
P2 N8 WA I8 (PNET) A, miRNA 5% 2635,
Olson 255 (1 #FF 7% &7, 5 {d R 2 1% 6 R A L
PNET # 2 ' miR-142-5p, miR-142-3p, miR-146a
FImiR-1553 38 i, Jf ik — Pk 5% miR-483 3%
ik BA7E PNET By kA R EER . W98 & BLAE
miRNA #8352 7, hsa-miR-7-2-3p L
B 3 2 1, T KLF12 0002 3% B M i iy
mRNA, #£ 78 hsa-miR-7-2-3p #il KLF12 ®] §E 5
i AR ) A A L BRI T L 22 B SE R S R UE
A 28 miRNA 78 PNET HJfE . Kang %%}
PNET A J5 8 % 8 i fi % miRNA (miR-27b,
miR-122, miR-142-5p, miR-196a, miR-223,
miR-590-5p. . miR-630 Fl miR-944) #E47WF 5%, &
HERE KAWL, &4 miR-27b ik FHm (P=
0.019), H miR-27b i)k 5 CA19-9 /K2 3%
EAHX:(P=0.015) . #£7% miR-27b A[GEAL A PNET
BEVIGAEE R BUG 1855, BEFh, miR-196a /1y
iR 5 MOE 4y B &, £ PNET & & .,
miRNA-196a [ /52 35 il 7 J0 9 A= A7 R AIK , 3% & B
BT B EAY A DA 4181 (WHO) 2 %5 &
miRNA-196a 7K-F-A] DMRIEE MHEM TS FE. K
FeAlyig KA AR 72 K48 78 miRNA 7E PNET &
AR BT IER .

4 miRNA 58ERR

W PRI S —Fh B 24 11 2 B R B 1R AR e
9 » FLARPAIE J2: e I 200 B 2 e o i A0 (B8 32 2% 1
SFE S BEE . A JCRE IR HL AR fb T fif
DR 0 00 7 W B . 2012 4E Nielsen 250
HUHRGE T O 1 RV R B L7 miRNA 1 F
FEAMATHHT T 1 BUBE R LA IILTE miRNA, &
P12 Fp miRNA ik iy 22 5 2 Hofr i 3 miR-25
TR SE RIS 3 H 154y B A0H ) A
X%, LI 2 & [ (HbAle) 2 FAH X, 5 C jkk
PR C. WFTE A 1 B PR s 3 19 I VS
miR-375 7K - B B A T B4 A Ry HomT RS 1 7Y
WV & A VA bR B . AR B OR
TYAA miR-126 J& 2 BURE BRI & B T R 7, &
— PR AR PR ES EEY . EAk, miR-126
TR PRI B AR S 35 PR 1Y) I 2 E AR Y
TR A8 R L), 26 B miRNA AT A A48 B s 14 4
M5 & AE 1 IV A D br . 25 LTIk, X 2
miRNA 7EH5 PRI S Ho I & 0E /912 Wi TR 97 55 5 T
HA 2 B0 TS
5 NEERE

ZE L TR, miRNA 1E Ry 3 BRI /N 1 B
AR 5 AT A A AN B A JBE R 1) & A
KR gt fE v k¥ A B B R AE L i 5 R
SRR 2 W R UG B A AR R . R H AT
UG T AW 55 28 8 {EL4)3 180 I 2 — 2 m) 251, Gt
X miRNA (1345 se F1E AL B0 5% i A Tk
BB BT R A /NR 4> miRNA (194 )24 ) g
LB S AR AR AR B TR . ek, B
miRNA 7E IR 2 b | B A 1 % i 25 T At fle g ¢
9o R VR FE o R A, DR T AR SR A E
22 53R 1) miRNA, Jf-0F 58 0 3 A Y1 2= D) fg ., >
R B s 11 W AR S5 12 W T R T 11 3 48 R i)
SIT K miRNA VE R I6T7 A I BRI 975 1105 24 18
MR EIL.

£ % X W

1 Jorio MV, Croce CM. MicroRNA dysregulation in cancer:
diagnostics, monitoring and therapeutics. A comprehensive
review[ J ]. EMBO Mol Med, 2012, 4(3): 143-159.

2 Jansson MD, Lund AH. MicroRNA and cancer[J]. Mol Oncol.,
2012, 6(6): 590-610.

3 Bartel DP. MicroRNAs: target recognition and regulatory
functions[ ] ]. Cell, 2009, 136(2): 215-233.

4 Newman MA, Hammond SM. Emerging paradigms of regulated



10

11

12

14

15

16

17

18

19

20

21

156 -

PRI AL 2 s 2018 4F 6 H 4 38 445 3

Int ] Dig Dis, June 25, 2018, Vol. 38, No. 3

microRNA processing [ J ].  Genes Dev, 2010, 24 (11):
1086-1092.
Morlando M, Ballarino M, Gromak N, et al. Primary

microRNA transcripts are processed co-transcriptionally[ J]. Nat
Struct Mol Biol, 2008, 15(9): 902-909.

Yi R, Qin Y, Macara IG, et al. Exportin-5 mediates the nuclear
export of pre-microRNAs and short hairpin RNAs[J]. Genes
Dev, 2003, 17(24). 3011-3016.

Lee Y, Ahn C, Han J, et al. The nuclear RNase [l Drosha
initiates microRNA processing[ ] ]. Nature, 2003, 425(6956) ;
415-419.

Carthew RW, Sontheimer EJ.
miRNAs and siRNAs[J]. Cell, 2009, 136(4): 642-655.
Jin Y, Chen Z, Liu X,

Origins and Mechanisms of
et al. Evaluating the microRNA
targeting sites by luciferase reporter gene assay[J]. Methods
Mol Biol, 2013, 936 117-127.

Saetrom P, Heale BS. Snove O Jr, et al. Distance constraints
between microRNA target sites dictate efficacy and cooperativity
[17]. Nucleic Acids Res, 2007, 35(7): 2333-2342.

Bhardwaj A, Singh S, Singh AP. MicroRNA-based cancer
therapeutics: big hope from small RNAs [ J]. Mol Cell
Pharmacol, 2010, 2(5); 213-219.

Torio MV, Croce CM. MicroRNA dysregulation in cancer;
diagnostics, monitoring and therapeutics. A comprehensive
review[ J]. EMBO Mol Med, 2012, 4(3): 143-159.

Backes C, Meese E, Keller A. Specific miRNA disease
biomarkers in blood, and plasma; challenges and
prospects[ J ]. Mol Diagn Ther, 2016, 20(6); 509-518.

Park NJ, Zhou H, Elashoff D, et al.
discovery, characterization, and clinical utility for oral cancer
detection] J]. Clin Cancer Res, 2009, 15(17) . 5473-5477.

Hanke M, Hoefig K, Merz H, et al. A robust methodology to

serum

Salivary microRNA ;

study urine microRNA as tumor marker: microRNA-126 and
microRNA-182 are related to urinary bladder cancer[]J]. Urol
Oncol, 2010, 28(6): 655-661.

Mitchell PS, Parkin RK, Kroh EM,
microRNAs as stable blood-based markers for cancer detection
[J]. Proc Natl Acad Sci U S A, 2008, 105(30): 10513-10518.
MicroRNAs: new

et al. Circulating

Devaux Y, Stammet P, Friberg H, et al.
biomarkers and therapeutic targets after cardiac arrest?[J]. Crit
Care, 2015, 19(1): 54.

Budhu A. Ji J, Wang XW. The clinical potential of microRNAs
[J]. J Hematol Oncol, 2010, 3(1): 37.

Endo K, Weng H, Kito N, et al. MiR-216a and miR-216b as
markers for acute phased pancreatic injury [ J]. Biomed Res,
2013, 34(4). 179-188.

Wang J, Huang W, Thibault S, et al. Evaluation of miR-216a
and miR-217 as potential biomarkers of acute exocrine pancreatic
toxicity in rats[J]. Toxicol Pathol, 2017, 45(2); 321-334.
Smith A, Calley J, Mathur S, et al. The rat microRNA body
atlas; evaluation of the microRNA content of rat organs through

deep sequencing and characterization of pancreas enriched

22

23

24

26

27

28

29

30

31

32

33

34

36

miRNAs as biomarkers of pancreatic toxicity in the rat and dog
[J]. BMC Genomics, 2016, 17(1): 694.

Blenkiron C, Askelund KJ, Shanbhag ST, et al. MicroRNAs in
mesenteric lymph and plasma during acute pancreatitis[J]. Ann
Surg, 2014, 260(2) . 341-347.

An F, Zhan Q, Xia M, et al. From moderately severe to severe
hypertriglyceridemia induced acute pancreatitis; circulating
miRNAs play role as potential biomarkers[J]. PLoS One, 2014,
9(11). ell11058.

Kusnierz-Cabala B, Nowak E, Sporek M, et al. Serum levels of
unique miR-551-5p and endothelial-specific miR-126a-5p allow
discrimination of patients in the early phase of acute pancreatitis
[J]. Pancreatology, 2015, 15(4); 344-351.

Bloomston M, Frankel WL, MicroRNA

expression patterns to differentiate pancreatic adenocarcinoma

Petrocca F, et al.

from normal pancreas and chronic pancreatitis [ J ]. JAMA,
2007, 297(17): 1901-1908.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015[J]. CA
Cancer ] Clin, 2015, 65(1): 5-29.

Ganepola GA, Rutledge JR, Suman P, et al. Novel blood-based
microRNA biomarker panel for early diagnosis of pancreatic
cancer[ ] ]. World J Gastrointest Oncol, 2014, 6(1); 22-33.
Frampton AE, Giovannetti E, Jamieson NB, et al. A
microRNA meta-signature for pancreatic ductal adenocarcinoma
[J]. Expert Rev Mol Diagn, 2014, 14(3): 267-271.
Kawaguchi T, Komatsu S, Ichikawa D, et al. Clinical impact of
circulating miR-221 in plasma of patients with pancreatic cancer
[J]. BrJ Cancer, 2013, 108(2): 361-369.

LiuJ, GaoJ, Du Y, et al. Combination of plasma microRNAs
with serum CA19-9 for early detection of pancreatic cancer[]].
Int J Cancer, 2012, 131(3): 683-691.

Papaconstantinou IG, Manta A, Gazouli M, et al. Expression
of microRNAs in patients with pancreatic cancer and its
prognostic significance[ J]. Pancreas, 2013, 42(1); 67-71.
Schultz NA, Andersen KK, Roslind A,

microRNASs in cancer tissue from patients operated for pancreatic

et al. Prognostic
cancer—five microRNAs in a prognostic index[ J]. World ] Surg,
2012, 36(11):2699-2707.

Ohuchida K, Mizumoto K, Kayashima T, et al. MicroRNA
expression as a predictive marker for gemcitabine response after
surgical resection of pancreatic cancer[]J]. Ann Surg Oncol,
2011, 18(8): 2381-2387.

Tkenaga N, Ohuchida K, Mizumoto K, et al. MicroRNA-203
marker of pancreatic

2010, 17 (12).

expression as a new prognostic

adenocarcinoma [ J ].  Ann Surg Oncol,
3120-3128.

Habbe N, Koorstra JB, Mendell JT, et al. MicroRNA miR-155
is a biomarker of early pancreatic neoplasia[ J]. Cancer Biol
Ther, 2009, 8(4): 340-346.
Li A, YuJ., Kim H, et al

elevated serum miR-1290 accurately distinguishes patients with

MicroRNA array analysis finds

low-stage pancreatic cancer from healthy and disease controls



PRI AL 2 s 2018 4F 6 H 4 38 4855 3

Int J Dig Dis. June 25, 2018, Vol. 38, No. 3 .

157 -

[J]. Clin Cancer Res, 2013, 19(13): 3600-3610. 42 Marchand L, Jalabert A, Meugnier E, et al. miRNA-375 a

37 Permuthwey J. Chen DT, Fulp WJ, et al. Plasma microRNAs sensor of glucotoxicity is altered in the serum of children with
as novel biomarkers for patients with intraductal papillary newly diagnosed type 1 diabetes[J]. J Diabetes Res, 2016,
mucinous neoplasms of the pancreas [ ] ]. Cancer Prev Res 2016 1869082.

(Phila), 2015, 8(9): 826-834. 43 Zhang T, Li L, Shang Q, et al. Circulating miR-126 is a

38 Olson P, Lu J. Zhang H, et al. MicroRNA dynamics in the potential biomarker to predict the onset of type 2 diabetes
stages of tumorigenesis correlate with hallmark capabilities of mellitus in susceptible individuals[J]. Biochem Biophys Res
cancer[ J]. Genes Dev, 2009, 23(18). 2152-2165. Commun, 2015, 463(1-2): 60-63.

39 Zhou HQ, Chen QC, Qiu ZT, et al. Integrative microRNA- 44 Al-Kafaji G, Al-Mahroos G, Al-Muhtaresh HA., et al
mRNA and protein-protein interaction analysis in pancreatic Decreased expression of circulating microRNA-126 in patients
neuroendocrine tumors| J]. Eur Rev Med Pharmacol Sci, 2016, with type 2 diabetic nephropathy: A potential blood-based
20(13): 2842-2852. biomarker[ J]. Exp Ther Med, 2016, 12(2); 815-822.

40 Kang BK, Hwang IK, Lee YS, et al. MicroRNA-27b as a 45 Barutta F, Bruno G, Matullo G, et al. MicroRNA-126 and
prognostic marker in pancreatic neuroendocrine tumor[ J]. J Clin micro-/macrovascular complications of type 1 diabetes in the
Oncol, 2014, 32(3 Suppl): 251. EURODIAB Prospective Complications Study [ J ]. Acta

41 Nielsen LB, Wang C, Sgrensen K, et al. Circulating levels of Diabetol, 2017, 54(2): 133-139.

microRNA from children with newly diagnosed type 1 diabetes
and healthy controls: evidence that miR-25 associates to residual
control disease

beta-cell function

progression[ J ]. Exp Diabetes Res, 2012, 2012: 896362.

and glycaemic during

Ol A% B #7:2018-02-05)
R L5 4 4 %)

(E BriE L fm 2 &

YRAFNETESE

(AR mREE)RA EETEARHNATLENSZE, LT EZAFERLEIT

T (LT EFAFEARERFALI) ZHAGEAZRFRBAF . B 1963 54 F) 2k, AAU%A
P B RKIR LRI P B8R A KR KK P BAEGE LA R (P
HEAZCHIDF B A L HIEE, KR AR LR KRR ELER Y, FRAZEHEHLEZE
FEAR, HAEB F5, A0 E RE R BRELE RFIIRE  LHEF.

KA ZM A 12 T AF RN Y72 TOREARF 4-299) , Aotk A5 F B A8 % 46916
PR HKF BA TAE B AR Fe T AT,

AFIBE A, 200031 LA EG% 602 5

Email. xiaohuafence@sina. com

Tel: 021-33262058

M ik : http://gjxhb. paperopen. com

(B FRIE AL IR 7 & ) % 4555

AT A5« gjxhbzz



