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fiEIA miRNA F5 i T A 5T 1k e S G R .

R
s

2E A

microRNA (miRNA) 2 M. JE5m
R /NRNA, KELA22MMEETR. HREIT
Caenorhabditisy2s BARPY, DA FIHEAR 2 AT 0002
FfmicroRNA. miRNALEAE TR EY). WY =553
WEEZ R AEY) D, EIEWESERIRET, 25T
Be. AN A AR RIE TS 2 A E R R,
LR (SR miRNA I RNAZE 5 11 45 5%
3%, I miRNAKEE Fseed/ 41 (5'-K 2~ 8% AT
R M T AN 7 AL K R FEmRNA 37-JEHH 1R IX
(3’-untranslated region, 3'-UTR) AKufiiffif7 £, M
Ty BELBT %, (TS mRNAREAR, Bl 6P I P 58 R 1Y
Lk, WISHEARIE, KIFHEmRNA R G
S, Rk, AT, FLEmiRNARIL 6K
BOd EERIE, S5 RG] A M AR A
PT 0, A EemiRNAN R IA TR B4, e
B RIS TR B, WAL, et
miRNA, {1 iImiRNA-122 2 i I 41 2145 57 PEmiRNA
AR K ImIRNAANYAFAE T HELeH 21, i Hab AP (e
Ta AN AR . REF TR IIEHmIRNA - CIfil 2 5
JHEmMIRNA) 7RISR iE WP B — e 2 H M EH. &
SOFAFAMIRNALEZ R 12 W7 0 10 W B T 2704

—+ miRNA [R5 A 3 B 7732

1. 96 52 IR 106 54 5% 52 8 PCR (real-time reverse
transcription quantitative PCR, RT-gPCR) : 1% i i:/&
S F AT miRNA (1 4:hriE, 1] PAX miRNA 47 A%
ST S RIZ O s A, AT B i AS I miRNA )
AR TR o I FH BH A6 B B v it (1) CAEL I Sapa vAE i 25
EAFRIFEAR) CtE fa, T AEAnifE M4 B AR 2k
T AR IRE AR B4R+ VUK. 54400 PCR ik
AALE, T, BB, P E AT A& Bk, DNA
WP Southern blot %5 7774, 1M & B4 A5 M FF AR 5K
I s[RI, MBS T f 21 58 B8 1) o 5t 45 R (1) 3%
AR REASCRT S B B4k I BRI BB AR 7 R A
2% LA (f648 PCR (A8 5 RELL N 14%) , HolE
2=/ BTG ZE NS LR MG IR 28 1) J=) B
P, AT AF R 3 R #1552 B 5 i RT-PCR (1) 22 S Y.
e "N RIS 2, SRS T 9%t & PCR
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S ¥ PCR LA, AT LIORS A 00 5 M6 30 S A%
TR, e/, i HEAA RBEEFR ks TR
mEHE. oV SRR SRR .

2. Northern blot )y M H o4&t J77%:: Northern blot
JTEAE E AT I mIRNA R S HEAEH], AR 2
A L% E miRNA 43 15K/, vl BAFRIIN 2 os 24
miRNA )73 5 KN B 48 (1) Northern blotZ¥
A A, 47 10 g A R TR A Tk Ml e Jie FLUK. (polyacrylamide
gel electrophoresis, PAGE) 73 B %|/NRNA Bt
B IRNARL B R Iy A PR id R4 5
ZRAE S JEREN H ) BB . {HNorthern blotth 5 H J&
B, BRI e FETRITAC, X9 T H R B
HERN ARG A (1 RS s[RI miRNAAS 5y 45 4 T [f A1
FeATHE L, TR 2R 2 K ERNARR A, BURMERAE,
22 S ER K I miRNAR L4 R . b4,
PRI AAT, A2 HE T TON PR B R EIRT, A
FURBHAFAE IR K 2 P i . Wang %"l £ 4
Northern blotifE47 433, TE i FHNorthern blot444s,
ZOTFA M mIRNAT . PR&E. Heff. S D; Wil
H 2 Fha eHE 1&,  v] LU RS U 22 FmiRNA
5L () Northern blotZ4AZ AN[A], Wi AHNorthern blotit
M9 FITCEL Cy3 1 brid -5 I bric 4y, ikt 5o
RIS Y RS AT ak RE, ANEH B e iE, AT
WERR AN 2% v (30 mmol/L, pH = 8.0) . NaCLiFM
(0.3 mmol/L) FMEDTA (10 mmol/L) VB MBI 2%
LRI SRIG AR G FEAREAT AR P£10% TBE-
TR N T R i 1 10% TAE-Z8 PR Ji Bk et i Bk (90
V, k40 min) ; f%J5 HQuantity One#/FHE 4554
B miRNAREAT & &0 8o %0746 n] LUk I 2135
Jf Northern blotZ%AZ oyl Al 2] ymiRNA, Jf: H.n L
X miRNAFIEEmRNA; %5 {548 8 B AT 71, 45
R IRPIEE HmiRIS6MIREEARIF MR R (C
=2.35E-5 * Int.—0.121, R*=0.998545) , Jf Hfitks
fifi € 7 . Northern blot FHRNATREH 32 AC 1K) T kAT 38
i, AFFERIE S, ] RSN DR 20 2 Sk
ik, BIEERTEA R R M RL 7 4, kb T 5%
KRR S EUN R ZE; HES S ERTER, TR K.
PR, ] e ILRNAK B

3. JRAT A4 )51 (in situ hybridization) : J5ifo7 2%
AR W] LA S AN I N AH Y. ) mRNA . rRNAFItRNA
e BT UL AT HA (FISH) [f)miRNAJKHL
TR ] RAG I 7 22 A 40 A% 8 (locked nucleic acid,
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LNAD #%EF. LNAJ th— 288 XA w2k MTRNA
AN, o A% B P8 A IE 2 -0 JR
THIA-'CIR A BE . MBUE3- N &5 kg % I i
B, A S AEATIDNABKRNA T L. At
LNAZREN AT RNA SR A 2 35 10 KR e P R 2% 28 R S
P (HLNA-FISHH A A GELR MRS 1 miRNA K 1K
M A, DR T HE A miRNA & A7 R Z1 23 5 A1
H A R . POEPRid MBI BRLNABRE D& N H T
TETERTIAS R 4 miRNA [P RIE, BEbR 0 98 R AR
A LNAGES AT DUAS I A 41 i Y miRNA R #5 DS
miRNA 547 %38 5K (miRNA in situ hybridization,
MISH) 245 H12°- %S i Ir miRNASRE K5 iy i 5%
¢ (enzyme-labeled fluorescence, ELF) {55 #4H;
AU, ELF & — i i i BRI 247 2 A 9645 5 Ok
IFEAR, BERRNE ™ A s 4k (0 ) SO UTRRA, LA 5%
JCER I B EE A0S, 45 € 1 H 1 miRNA ()
BT G R 5 D R4 5 O Sl Pl B 4 7 P o B
Ko EZHART LA B — 21 Mg I miRNAHS DAL 24
XF € it LNA-ELF-FISH & 55—l b (1 JR A7 2238 4%
A, TR R — R 5 4L G I miRNA 77 (s
I 52 BEPCR) #2445 T B ANk I EOR WAL J5U AL 1) 5
— MG KA mIRNAS T, AL SGFISH v B/
Y e, NFHERMMELFE 55k, M miRNAS™
ARSI TG T BARIBOE T (RO 1 RER
KFEeT OkJ Bk, Robaik S5msosg
AHLE, ¥ m BE RS T W (L8 , PIASOLT
e i 1) ZE(E PR A WG v Wi 7 #  (Stokes shift) o
TR MCELFUTRRAEAE AT v il 7 7%, DAY 5
TN AR E MR nE A EIImIRNARIA,
FAVE R B3 HRE G (RGN T~1 000
AmiRNA) o I TFISHAH 240 L 24 % . miRNAZE
OB i SRR, P DA T P R A kAR . AR
B AR . LNA-ELF-FISHt AT LI BtmiRNA (1]
B RImiRNATE A i 7] 2 (1) 2 5
4. miRNATEFEA/ 0 (microRNA microarray) -

5 F A miRNASE 4 %1 45 Agilent, Ambion. Exiqon.
Invitrogenfl Toray 3L 55 . miRNA L & — /M) i T
H, AR DA I miRNA SR GA 280 Hon] DO H &
KT E B M N A Rl miRNA ) R IE A LR
JUME R O] BT [B]— 42 FF i b (8] RS L
ANJE DA R AR IA 0] LA IR 3 ArmiRNA R IA (1) I
RS ANFEFEA TP mIRNAR 2 R0k, T
FOJER AT ThEerE R, Wi, MagnirsE, LU
T AmIRNATESIR KA P I o @il i A1 40 b e vt
FERTTIREREL, RRTHT AR miRNA J3 14 w] LUK il
Fo @H5WFENFEARE, miRNALH X C4ImiRNA
BT, %50 O miRNA, A2 B 52 m,
AN 52 26 35 A AL I miR N A S5 52 Wi 552 3% i 18 T 1)

s, RS AUR BRE R B B B RET. @
Northern blot /7 VEAHEL, &5 A A miRNAAS I 75 22 5 1)
RRARA AT B/, HUF52.5 pg ARNAR W] . %707
22053 B CAmiRNAZEAN R A1 R S YIRI IR b 241t
TATREME s WP IE S R IRA T miRNAZ] 2 (1) 3
ik, W RES B R IR R AR RO I BUR IR AT . HERR
i VEWZR-dAUTP) | &4, AbFE R 4R850 A
A, fE#r bR, B AR R R BT
RGEEAE AT 5 A EIn T 8, R, TRl )
NS S5 v X ) R AR AR S
o A3 miRNA 5505 196 3
LM R I, BR T 85 E (412340 0 A 12
# miRNA 4b,  FAb 2 73 B 55 A7 miRNA, - 21 I ¥ p%
i MRV DRIBFURSSE " 54T miRNA, fH2
HUALEA FPIRZS T miRNA &8 Mo A 25 AN A,
miR-105", miR-449-3p 1 miR-514 {{ 1 7E T 1E % A
(483, 1 miR-620 A miR-125a-3p 1 & L T JiF
I TIEN
i ¥ P ) miRNA 3 FR 8 16 FF miRNA; 1L 3
miRNA REEE, A S RNA Bt 75 € i B
W RE HIGERAMNE . o KA AE 5 AT T A7 — 4 1R A
AR A AL 5 miR-185, miR-106a A1 miR-144, |fi
FLS 0 M b A IR 4 & Al 22 0L P &l N
B 24h, EITVRREL 8 RINIMLARAS, Jr & () miRNA
5 R 0 i % miRNA 5 800 W 2 k22 00), iy i
J% microRNA 7 &4 MM, Kb &6 v UAE 4 3+
IS PR 05 12 Wb i 4 B2, S T 5 00 11 106 2R
miRNA X P55 12 W7 PR U R S P AT 4% 1 TR
PR R AT AR R AR R miRNA G AE 50 12
WrbRIC ) (7 BE -
L. O miRNA 5P R G 12 1 BH & 1 il
Y59 (chronic obstructive pulmonary disease, COPD)
& T RAE S BUUE BE B0 - BRI R R,
SHEAVE AW ER, RS RN LORIRE R, 2R
52 COPD fili 41 1435 1) miRNA 5 {g e fili 41 2L A7,
Akbas 25 P JT] 5 300 4 5 5 A SN (quantitative
reverse transcription-polymerase chain reaction, qRT-
PCR) Jjik, A 20 538 M 12 49 4g e -6 Bt 2 0 1t i
FEA g AL I T 72 B M miRNA (K7, 4525
RIS A miRNA 5 i FHenS BEATAH b 22 72 HoAT Ge vt
X (P <0.05 , 3P miR-20a, miR-28-3p. miR-
34c-5p A1 miR-100 [FJZIE T, 1 miR-7 FKIAE .
S AT 21 1375 miRNA 23K 53 #r A BLAR /I 4 1 i
(non-small cell lung cancer, NSCLC) £ miR-1 (P
< 0.05) F1miR-499 (P < 0.001) % ik /K P FEAK,
miR-30d (P < 0.001) 1 miR-486 [ LA I (P <
0.001), X 4 fif miRNA )43k 5 5 AR TS A K,
T IARAT A G A 3%, 1M Let-7f (P = 0.038) Al
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miR-30e-3p (P =0.009) WIZKFRrfEF{EFEAN, HY
SR AR I A ARG B, IR B T AR A7
(disease-free survival) .

2. 163 miRNA 5183 REG050: Zhu 55 9 150
T 33 5 2tk LA AE Cacute myocardial infarction,
AMD B35 1)L 2% 4 Ff miRNA,  BJ 3 LA A G PE
miRNA (miR-1. miR-133a. miR-499) & 1 Fls LS
S miRNA (miR-208a) , HIK P B @ TS (n
=30, P < 0.01) . J& AMI [F17eb PR 2 ik Co 10 5995 1)
B (n=16, P << 0.01) K H A0 5 95005 11

(n=17, P <0.01) . JE AMI 535 ¥ M5 #6mAs 2)
miR-208a, {H 90.9% (1] AMI i % 1] LL A £, AMI
HBEAEEIR L 4 h )5, 100% 7] A 3] miR-208a;
ROC i £k 1iF B miR-208a 2 Wi AMI F3 % = (1) E fff 1k

(AUC = 0.965, 95%CI: 0.920 ~ 1.0000) . Tijsen
20 U7 S ok A i e NS PR IRl B P I, T i I )
La%E Cheart failure, HF) 835 M35 1) 16 Fh miRNA 7K,
45K B miR18b . miR129-5p. miR1254. miR675.
HS 202.1. miR622 Fl miR423-5p 7 /L» Ty it %% 35 it
I3 1 36 35 #R3G n,  {H 4 miR423-5p fi: HAT 2 Wi fr
fE, ROC HfiZk 7 #r & 1] miR423-5p &L U fie 2 K12
WrkRicd) (AUC =0.91, P < 0.001, 95%CI: 0.84 ~
0.98) .

3. A miRNA 5 AL R GU i : Chengly 36 [E] 15
0 5% P Cogdel 1 2528 7E it J 56 ] 428 7 1% 17 M1 ik BY
THR S PEAAIVCE G AL R RN, EFXFFAR
JABTT T B BCREA 52 R B IR R R g 55 AR
FrAS, Kk 3R i miRNA (miR-21. miR-92.,
miR-141) AKFEFESI T ~IVID MRR, FH
AR W 5 22 A R [ 1 2% CEAZKSF - Spearman] e
r 46 2 BmiR-141 5 25 i 73 B % DA oS (r = 0.605,
P=1.17x10%) , IV#%;i7% (colorectal cancer,
CRC) HFHIMFmiR-141[KKF 82w T A K&
[. II. [IYCRCHEH: miRNA-1414HIA A 5 1111
RIBJE . B4 466.7%F180%, Kaplan-Meier/f:
e 73 AT R WM I miIRNA-141 5 pyASrpul g 1A
RIJFHIKE (P < 0.05) , 2 ANAEBFF LR
DIBRA G AEAFZE M A G 32 (HR =24, 95%Cl:
1.18~4.86) .

Wu %5 PR ] miRNA i5 7 f qRT-PCR 5 91 A
FEA K ) miRNA RIL, S4g AL, W31k %
5 (Crohn’s disease, CD) HZIMiEH 5 F miRNA
& B, 2 A miRNA (149", miRplus-F1065) &
ENBE B tESi 2 (ulcerative colitis, UC) 4
I3 12 Bl miRNA 8 511, miRNA-505" & 2% F B
5y B BRI L, UC B I 10 Ff miRNA &
¥ W m (P=0.001) : miRplus-F1159, miR-3180-
3p. miRplus-E1035. miRs-28-5p. miR-103-2", miR-

149", miR-151-5p, miR-340", miR-532-3p #l miR-
plus-E1153; 1 Al ] & F B T 7.2 f%: miR-505" (P =
0.001) ., IfiL37F miR-18 w]/f: 24 HCC [ JE B M I b i 4 o
T 4l ik qRT-PCR 43 5 K 15 4] HBV, HCC i #
37 A% 0 % (miR-95, miR-18a. miR-10b, miR125a
M miR-378) /K1, JFAES A — A2 E (86
HCC 3. 30 B i 28 sl BF i1k . 45 451 fidt Je i JE )
MAEREARRTIRAE, 5% &I HBV A15cPE HCC i i
miR-18a 7K “F i 2 1 = (P < 0.01) , L35 miR-378
KPR ERAL (P < 0.05) , ROC Mgk, T
JF 98 SHFAE AL 238, Ifi miR-18a LA P2 Il HBV
A Pk HCC U h 86.1%. 4 S0 75.0%, W]
DLLE DS PERF 2. A AL B8 % S HCC B 3% b i ik
HCCP",
4. ¥ miRNA 5 JR 224053 Neal 2% B R H
T 5 ANE A PE) miIRNA (miR-16, miR-21. miR-
210, miR-638 Fl miR-155) , N H] Mann-Whitney U
Rro 71k, W T R PG IR miRNA 7618 1 B 5 0%
(chronic kidney diseases, CKD) K¢ fid kg \AA PR £k 1K)
TEoL. SRR, 7HH miRNA AT R %5 S/ NkjE
i A 11 {E (the estimation of glomerular filtrate rate,
eGFR) #{¢ (P < 0.0001; r»=0.553) , 4 CKD 5
W 1)) fie 32 35 2% K 1] (end-stage renal disease, ESRD)
H 4 miRNA miR-210, miR-16 fl1 miR-155 (1] & J& %
BN 1) miRNA /KFRIEG, ZR HEg IR
(P <0.0001, P=0.024, P=0.002) . f#FA. CKD
J ESRD [ # AN, ik 5 Bl miRNA FikK
PR BEAR, ERBEHSIEENL (P <001) . 4
] CKD H: 3% 1.3 miR-210. miR-16 1 miR-638 [1] %
kKPR T ESRD i, ZRAASHI¥EX (P=
0.003, P < 0.0001, P=0.036) .
5. A miRNA L My R B . FE 555 N H
ol B 270 R S5 P 5 A 0 32 L 7R 2 Ok £ A i 1 i
(acute lymphoblastic leukemia, ALL) i JLFEAS T2
FHERIAFImMIRNA, JENHADE B 2= SRS
JEIRRGI . RT-PCRFIWestern blotZ 7775, 7EdLAIALL
HLREAT RS2 006 miRNAHT, miR-708. miR-
181bAImiR-2 103K 1k & 5 115 % B AU b Kk ¥y i
(P < 0.05) , miR-27aflimiR-345%& ik &5 1E 5 % 1
H R (P < 0.05) , miR-708FImiR-181b7FALLE
fadl (WG %) BFHEPREAKETH AL R
(P <0.05) , BIIHPmiR-708 2 M i A ALL T
BRI T, S5 ALLY: Sy 5L R R 3 T 0 i 55 A
(UE el Ea
T E 2% # NV Solexaill ik x4 7 2 e a1 A
MM C(acute myeloid leukemia, AML) 4>3E K20 ifi.
TEmMIRNA LA TS, R 1404608 612 (I AML }2135
B R N AT IT ST, 45 R I, AMLIE A7 6 I
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{EmiRNAs (miR-10a-5p. miR-93-5p. miR-129-5p.

miR-155-5p, miR-181b-5pHImiR-320d) [k /K-
WESEREANAT CEMEREANM2.31~5.534%) ; It
Ab, IMLiEmiR-181b-5p ity /K T 47 1 AML i % 3 4k
AR T RETI R 2% [RRIEMBEEEFPEKT
ERIEM Y (P =0.042) P, 4523 % Fl TagMan
miRNAE 7 S qRT-PCRET M T AML 7 1fil X miRNA
R ZIE IR, Wt RIS IEH AAIEL, AMLER
M#let-7d. miR-150. miR-339F1miR-342(//KF F
B, let-7bFImiR-523F AR, Al P4 b & B0,

ROC 1 £k iF S2miR-150 JzmiR-34214 W AML (¥ ¥ i P
25 AUC = 0.835 (95%CI: 0.7119~0.9581, P <
0.0001) . AUC=0.8125 (95%CI: 0.6796~0.9454, P
=0.0005) ; [k, BEA YA MK miR-150F1miR-342
T A A2 WTAMLIFT2 bR e 4 «

6. THHmIRNA S KB PEZ . R B PER
¥ (systemic lupus erythematosus, SLE) J&—FpEH
HZREWFEMEIERGNE B 5 B, A0 Wi 2
DL 1 S A St AT AR v, AWE (L o
e BEFE TG ZE; LTI S5 1 B 41890
HIRFEARAL, BN PESLEA ML A (N M. 40 AN
(a0 MR W, Wang 255 R L, SLE&
% M35 miR-200a, miR-200b, miR-200c. miR-429,
miR-205FImiR-192 7K AIC T FEn AL s 5 /N BRJE
% (glomerular filtration rate, GFR) LjIfil{FmiR-
200b (r=0.411, P=0.008) . miR-200c (r=0.343,
P =0.030) . miR-429 (r = 0.347, P = 0.028) .
miR-205 (r = 0.429, P =0.006) L\ KEmiR-192 (r =
0.479, P =0.002) /KFAH2C; AR fifmiR-200a
(r=—0375, P=0.017) . miR-200c (r =—0.347,
P =0.029) /K¥-HAHoK: SLEZEWIES)TEFR % (SLE
disease activity index, SLEDAID) 5 fj% miR-200a (r
=—0.376, P =0.017) /KFE2HMKKER; MIHmIR-
200b (r=0.455, P=0.003) . miR-192 (r=0.589,
P < 0.001) 5 /MRHEAHIE, SR MIE miR-205
(K544 fit-% (r=0.432, P =0.005) J%ifi4
Milb2s (r=0.370, P =0.019) {36, XLEiF B i3
miRNA /7K~ 5 SLESIp 25 P AH %

B KT 4 (rheumatoid arthritis, RA)
RAGHUHE AR A E, vk 247 2k
i, FIHEW. RIRT RCEE, NEERTR
(osteoarthritis, OA) AH% 5. MurataZ$ HF57 7 kil
TRALF . OARE S AR AT ISR A 1l 2% ffimiR-16 |
miR-132, miR-146a. miR-155FImiR-2237KF-,
ORIV 12 W RABLOA B 3 1) 1l ¥ miR-1327K 7
TN (P <0.01) , Ifi3F¥miR-1327] LR Hy
WHIRABEOA, I miR-1328 MRAM G S Ccut-
off value) 467.8 pmol/L, FARE: AR S 20 ) o4

83.8%F180.7%, kxMOAIK I FAE A67.1 pmol/L,
LA R S k43 51 84.0% F181.2% (AUC >
0.90) , FWIMERMEE . I, %A miRNA %
IR E BT 2 HIRA L OATT LE PR A, H A2 [l Btk 23 By
RIL, RABF WA mMIR-16. miR-146a, miR-155F]
miR-223F TOAR ¥, HERAEBRIAENL (5
JP < 0.01. P < 0.05. P < 0.05fIP < 0.05) . It
Ah, 18IS I 2K miRNA MR (1) LU SF/PBAB RE X /7
RAEOA: RAHFHmiR-16. miR-146a. miR-155F!
miR-223(KJSF/PB & TOAE (4351 HP < 0.05, P <
0.05. P < 0.01F1P < 0.01) . P, if13ZmiRNAT]
LIE ARA K OAME W AR ic ), F 20 b Sopc i 1t
.

M2, miRNA B SRR E. BpdE. 42
R MBEE SRR, SHIEWS5EWIRES N2
YR BE ST AEYFEORPRRE, Fri) miRNA
FEIR I 5 AR AT 587, 4 miRNA FERS s 2R 8
HIW S PCRy WRPEM SRR, Rl & Fh 21 21
AR miRNA #2448 T Al g, X miRNA FIF 57 th AN
BT A miRNA #5005, A2 4> 48 miRNA R, il
SEORFIB I, K A A2, AR AR SRIA 2 = (1)
miRNA, £ RT-PCR %:1iF, &I T 1R £ miRNA £ 1E
KPR WL AT . 1E 2 R PR miRNA (1)
FooE . AR RTEG . ATEEL TGO DA KRB A
B, L, JE PR miRNA £ES 2 W7 v e h )
i PRI T 55, EE AT BB 2 A7 7E — S8 AN m Rk S 1) i)
A, g e, BRA H AT A AT KR TR I R A
H, W H TR AT B s 34, AR miRNA
EGASTRIE 0 IRAH DG 3 FF JE— 2D B E s M SRR 5 1)
miRNA N T (12 Wi, 8T8 — e 48—
(1) AR B S 2 i 4

& % 3 Bk

1 Catherine J. Liver-specific microRNA-122 Biogenesis and
function[J]. RNA Biology,2012,9(2):137-142.

2 Berkhout B, Jeang KT. RISCy business: microRNAs,
pathogenesis, and viruses[J]. J Biol Chem,2007,282(37):26641-
26645.

3 Chen PY, Meister G. MicroRNA-guided posttranscriptional gene
regulation[J]. Biol Chem,2005,386(12):1205-1218.

4 Masyuk T, Masyuk A, LaRusso N. microRNA in cholangiociliopthies[J].
Cell Cycle,2009,8(9):1324-1328.

5 Rusca N, Monticelli S. MiR-146a in Immunity and Disease[J].
Mol Biol Int,2011(2011):437301.

6 Chen PY, Meister G. microRNA-guided posttranscriptional gene
regulation[J]. Biol Chem,2005,386(12):1205-1218.

7 Li M, Marin-Muller C, Bharadwaj U, et al. MicroRNAs: control
and loss of control in human physiology and disease[J]. World J
Surg,2009,33(4):667-684.

8 Carleton M, Cleary MA, Linsley PS, et al. MicroRNAs and cell cycle
regulation[J]. Cell Cycle,2007,6(17):2127-2132.

9 Schmittgen TD, Lee EJ, Jiang JR, et al. Real-time PCR quantification



F ARSI R S IR 45 il (1150 20154F:2 H 55945 5513 Chin J Exp Clin Infect Dis (Electronic Edition), February 2015, Vol. 9. No. 1 - 115 -

16

18

20

21

22

23

24

of precursor and mature microRNA[J]. Methods,2008,44(1):31-38.
PR, BPHE. MicroRNA [FJ 414U S Mk 2R B LA I 5 v 0]
] o 25 272 2% 78,2010,33(5):367-370.

oA, ARG, JEAE. MicroRNAGE sRHl 7 2 i 5k JE[T].
1514£,2010,32(1):31-40.

Wang XS, Tong YG, Wang SH. Rapid and accurate detection
of plant miRNAs by liquid northern hybridization[J]. Int J Mol
Sci,2010,11(9):3138-3148.

LiJ,Li X, LiYY, etal. Cell-specific detection of miR-375 downregulation
for predicting the prognosis of esophageal squamous
cell carcinoma by miRNA in situ hybridization[J]. PLoS
One,2013,8(1):¢53582.

LU J, Tsourkas A. W FH 3l 2 )6 JEU 2428 B AR (FISH) 2 52 43 Bt
L4 0 Y miRNA A I]. 2B i Bk (X 445,2010,8(6):10-13.
Liu CG, Calin GA, Meloon B, et al. An oligonucleotide microchip
for genome-wide microRNA profiling in human and mouse
tissues[J]. Proc Natl Acad Sci USA,2004,101(26):9740-9744.
Sun'Y, Koo S, White N, et al. Development of a micro-array to detect
human and mouse microRNAs and characterization of expression in
human organs[J]. Nucleic Acids Res,2004,32(22):¢188.

Valoczi A, Hornyik C, Varga N, et al. Sensitive and specific detection
of microRNAs by Northern blot analysis using LNA-modified
oligonucleotide probes[J]. Nucleic Acids Res,2004,32(22):e175.
Michael A, Bajracharya SD, Yuen PS, et al. Exosomes from
human saliva as a source of microRNA biomarkers[J]. Oral
Dis,2010,16(1):34-38.

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

Weber JA, Baxter DH, Zhang S, et al. The microRNA Spectrum in
12 Body Fluids[J]. Clin Chem,2010,56(11):1733-1741.

Zubakov D, Boersma AW, Choi Y, et al. MicroRNA markers
for forensic body fluid identification obtained from microarray
screening and quantitative RT-PCR confirmation[J]. Int J Legal
Med,2010,124(3):217-226.

Mitchell PS, Parkin RK, Kroh EM, et al. Circulating microRNAs
as stable blood-based markers for cancer detection[J]. Proc Natl
Acad Sci USA,2008,105(30):10513-10518.

Cho WC. Circulating microRNAs as minimally invasive biomarkers
for cancer theragnosis and prognosis[J]. Front Genet,2011,2:7.
Wang G, Tam LS, Li EK, et al.Serum and urinary free microRNA

A

111-115.

25

26

27

28

29

30

8l

32

33

34

35

36

level in patients with systemic lupus erythematosus[J].
Lupus,2011,20(5):493-500.
Akbas F, Coskunpinar E, Aynaci E, et al. Analysis of serum micro-
RNAs as potential biomarker in chronic obstructive pulmonary
disease[J]. Exp Lung Res,2012,38(6):286-294.
Zhu H, Fan GC. Extracellular/circulating microRNAs and their
potential role in cardiovascular disease[J]. Am J Cardiovasc
Dis,2011,1(2):138-149.
Tijsen AJ, Creemers EE, Moerland PD, et al. MiR423-5p as a
circulating biomarker for heart failure[J]. Circ Res,2010,106(6):1035-
1039.
Cheng H, Zhang L, Cogdell DE, et al. Circulating plasma miR-141
is a novel biomarker for metastatic colon cancer and predicts poor
prognosis[J]. PLoS One,2011,6(3):e17745:1-16.
Wu F, Guo NJ, Tian H, et al. Peripheral blood microRNAs distinguish
active ulcerative colitis and Crohn’s disease[J]. Inflamm Bowel
Dis,2011,17(1):241-250.
Li L, Guo Z, Wang J, et al. Serum miR-18a: a potential marker for
hepatitis B virus-related hepatocellular carcinoma screening
digestive diseases and sciences[J]. Dig Dis Sci,2012,57(11):2910-
2916.
Neal CS, Michael MZ, Pimlott LK, et al. Circulating microRNA
expression is reduced in chronic kidney disease[J]. Nephrol Dial
Transplant,2011,26(11):3794-3802.
R, AR, UK, A5 miR-7087 )L HI I S PR LA 105
P L SR NI, th MR E A 08,2013,34(2):138-143.
Zhi F, Cao X, Xie X, et al. Identification of circulating microRNAs
as potential biomarkers for detecting acute myeloid leukemia[J].
PLoS One,2013,8(2):¢56718.
Fayyad-Kazan H, Bitar N, Najar M, et al. Circulating miR-150 and
miR-342 in plasma are novel potential biomarkers for acute
myeloid leukemia[J]. J Transl Med,2013,11(31):1-10.
Wang G, Tam LS, Li EK, et al. Serum and urinary free microRNA
level in patients with systemic lupus erythematosus[J].
Lupus,2011,20(5):493-500.
Murata K, Yoshitomi H, Tanida S, et al. Plasma and synovial fluid
microRNAs as potential biomarkers of rheumatoid arthritis and
osteoarthritis[J]. Arthritis Res Ther,2010,12(3):R86.

G HIY: 2014-06-07)

(RSt FhRAE)

A EIRmiRNARG ] 7 i A 50 R R W6 AR R [T/CD] . o 48 S gl R e R 22 &0 1 FOK, 2015, 9 (1) :





