+ 1338 -

EFRRESRE201246 A% 334% 114 Int] Lab Med.June 2012, Vol. 33.No. 11

[7] Englert DL, Manson MD, Jayaraman A. Investigation of bacterial
chemotaxis in flow-based microfluidic devices [ J ]. Nat Protoc,
2010,5(5) :864-872.

[8] Saadi W,Wang SJ,Lin F,et al. Effective neutrophil chemotaxis is
strongly influenced by mean IL-8 concentration[ ] ]. Biochem Bio-
phys Res Commun,2006,8(2):109-118.

[9] Haessler U, Kalinin Y, Swartz MA, et al. An agarose-based mi-
crofluidic platform with a gradient buffer for 3D chemotaxis stud-
ies[J]. Biomed Microdevices,2009,11(4) ;827-835.

[10] Clausell-Tormos J,Griffiths AD, Merten CA. An automated two-
phase microfluidic system forkinetic analyses and the screening of
compound libraries[]J]. Lab Chip,2010,10(10):1302-1307.

[11] Chapin SC,Pregibon DC, Doyle PS. High-throughput flow align-
ment of barcoded hydrogel microparticles[ J]. Lab Chip, 2009, 9
(21):3100-3109.

[12] Chung S,Sudo R, Vickerman V,et al. Microfluidic platforms for
studies of angiogenesis, cell migration, and cell-cell interactions
[J]. Ann Biomed Eng,2010,38(3):1164-1177.

[13] Jeon NL,Baskaran H,Dertinger SK,et al. Neutrophil chemotaxis
in linear and complex gradients of interleukin-8 formed in a micro-
fabricated device[ ]J]. Nat Biotechnol,2002,20(8) :826-830.

[14] Wang SJ,Saadi W, Lin F,et al. Differential effect of EGF gradient
profiles on breast cancer cell chemotaxis[J]. Exp Cell Res, 2004,
300(1):180-189.

[15] Irimia D, Liu SY, TharpWG, et al. Microfluidic system for meas-
uring neutrophil migratory responses to fast switches of chemical

gradients[ ] ]. Lab Chip,2006,6(2):191-198.
. g"j—‘; ik .

[16] Mao H,Cremer PS, Manson MD. A sensitive, versatile microfluid-
ic assay for bacterial chemotaxis[J]. Proc Natl Acad Sci USA,
2003,100(9) :5449-5454.

[17] Walker GM, Sai J,Richmond A, et al. Effects of flow and diffusion
on chemotaxis studies in a microfabricated gradient generator[ J].
Lab Chip,2005,5(6):611-618.

[18] Chung S,Sudo R, Vickerman V,et al. Microfluidic platforms for
studies of angiogenesis, cell migration, and cell-cell interactions
[J7. Ann Biomed Eng,2010,38(3):1164-1177.

[19] Abhyankar VV,Lokuta MA, Huttenlocher A,et al. Characteriza-
tion of a membrane-based gradient generator for use in cell-signa-
ling studies[J]. Lab Chip,2006,6(3) ;389-393.

[20] Wu HK, Huang B, Zare RN. Generation of complex, static solu-
tion gradients in microfluidic channels[J]. ] Am Chem Soc,2006,
128(13) :4194-4195.

[21] Rosoff W], McAllister R, Esrick MA, et al. Generating controlled
molecular gradients in 3D gels[J]. Biotechnol Bioeng, 2005, 91
(6):754-759.

[22] Cheng SY, Heilman S, Wasserman M,et al. A hydrogel-based mi-
crofluidic device for the studies of directed cell migration[ J]. Lab
Chip,2007,7(6) :763-769.

[23] Yuta N, Takashi Y. Cell differentiation guidance using chemical
stimulation controlled by a microfluidic device[ J]. Sensor Actua-

tor A,2007,139(1/2):252-258.

(e H . 2012-02-07)

miRNA 21N RS E E B iEF

o ofelzi.y HLE O UBBEE TR
Q. FMKFWBEF—ERERFA. T RN 2150065 2. 2 H F BT Pt EARERERFA 223900)

KM RNA; ALARRE; ARYHA; ROBEARLL
DOI:10. 3969/j. issn. 1673-4130. 2012. 11. 026 X EkFRIRAD : A XERS:1673-4130(2012)11-1338-03

AR /N RNA(miRNA) B RE 5 50 & 4 KR g
WHBIT 10 6 RIS 4 2 . miRNA LE 7K Wi vh ] fa 58 7 72
FEFRIG 41 2 L2 16 % E IIE 5% F mRNA P 38 38 3% 58 kg .
SR BATE A o6 miRNA JE & BF 5% 19 B0 43 17 v B 2 4%
& R T S SO0 7T R AT M AR 22 A5 AN G — L AR U L IR
FIWGIRIZIT TAE . Ry A3 S50 e b 2 0] 0, A SOl A [R] A A
miRNA JE & Kl miRNA S5 R LR nr .

miRNA JE— 28 N P 0 B A AT RE Y 3R 4 A5 RNA,
KEH 22 M HFR. Bl B A2 m A K550
RNACmRNA) A B X 3 25 4 30 ) 2 5 8D . on Ak
PEF W, miRNA W 7] 1 mRNA 9% & 7. miRNA H &%
KB RSP B R P AL AU R . IR SR B, miRNA
B 5T LT FrA A4 iG s, 45 40 & & 1 008 W18 i 2%
B GETSFA0M R . miRNA 98 7Y ™ 4 B A 58 ot — A4
miRNA SR 2 A H H B 23k, vl 53 )L~ miRNA 9 41
BRAEAM I FASEH ) F K. miRNA BH FKEHESMH
Yo 0 JIRG I 55 2955 1 % A2 A5 96, miRNA BE AT £ oy 40 36 1 R
5 e A DG R R Y 2R3k L L A B AR (R L 5 A B AR HL R 4

B P BOM KRR Fw R IE . METRE Z miRNA 25k
T miRNA RS i 46 00 02 F 98 miRNA 5 85905 & 4 |
R RN RIZ 7 55 FH S PR 19 B A5

1 miRNA #BAHEARE miRNA IS E R EE

H AT, T miRNA K 49 75 % 3 %24 Northern I3 | 5
P RS A Wt B A S2 i g it PCR(gRT-PCR) .,

Northern E[J i & B 56 8% F T 2 o 5 K il miRNA 1 52 5
HA L EBAPYANZAI miRNA B4 bR E™ . H 2
B E S H bR miRNA 2438 K miRNA, Northern EfJ i
R 32 B TR P R AR B K R AL B ERE RS . HOR R
AT, FYE miRNA B, Northern B 525 8 &
T 85 R IHE

FE DS A AR SUFR BB 51 (microarray) , J& 2 |if )2 H F
Rl miRNA 7K 1) = 8 i AR . % AR 2 58 i 4% 38 =
Rl miRNA 3 M4 50 0T — Y X R s AR i A7 Hp 2 Ml A
S04 ARG o ) AP A A7 T R A < SR T BT T R AR R FE SR AR
B ARSI R 2 A R A 2 s S R T
FEHS R AR TZ . FERHE AR B PSR R — i)
% FF miRNA 47§ , 75 3 (14 25 8 7 75 &4 Northern E1iE



E AR I E ¥ 4% 2012 42 6 A % 33 %% 11 # Int ] Lab Med.]June 2012, Vol. 33,No. 11 e 1339 -

# RT-PCR [ 5 31F .

TS A R AR R — il DL SRR Ol FEE A £ 38 bR B0 R
LRG3l 3 — SOOI 4 F (AR 2R IR 208 TR
FEAE I R SRR I — OO BN Ok 2R T R A AR W 2 RO
Ja B R I 5 AE 5 9 O G B A TR) 1 AR ol S ARG T 4 A 19
G325 I T S 300 1R 3 2B R 08 43 AT T A 2R 4 A N T
FEA I TG AE S T LS BAT M A R ST L e ks L AR
P BT miRNA [ REA I AH B F 48 T miRNA Bt
LR TES M T REMARE BT T REE R E,

qRT-PCR J& A ¥ % % 450450 b 85 4% T ) miRNA K I 5
o AR R P o R B AR Ak 4 H AR miRNA R B 9™
O HEAT SEE A I . RT-PCR W] A% AR A it miRNA, B
SRR 5 M R R L T T TR RS A (R E R

TEHE R 22 3K B 5% A 2% Al R Z AT S BORE IR 2% E N
RINA [ 50k BT & L FJ2 22 35 000 5838 1 9 2 285 IR 9 A 1E ok
BIEX AR . miRNA NS R AEREE EZE. BN H
24 1) %t IR 2 4 15 M WA SE IR 45 SR . Northern B[ 497391 % 4%
WLzl & B3 Gactin) /E 2y miRNA #F52 09 1 2 B2 B 1 5L H
5 actin [ K/NE A% 2 5 A2 AL IE miRNA B4 i 3 R 3
Mo R HEAE A OBUER &1 [8) B 2% 38 (B4R £ (9 L 4] actin
B 155 AR R L RSB 5 AN A S 3O 58 N BLiR DA I 2
& k. B2 E0 & % A U6 5K AE N North-
ern EJic miRNA U1 N 2, FEFEE R BT d RNA ik, &
B2 AR BEEAT miRNA §E# E &, — B £ T miRNA
BRI o VRS A WS R T VRO Hh 2% 38 R PR A 4 AR R
Hb s/ A b R] R Y 28 MRS A R R L SRR X B
WFSE F N R TEWR A A s F miRNA G K 0 i 05 4 % T 78
R[] 28 YRR A op 32 35 I 22 B/ 9 miRNA {E 24 P9 2, miR-103
WA, H M T qRT-PCR AR N S48 5K H A [F
T miRNALAE G E 8 gRT-PCR miRNA #3498 2. A #F
TR /N F R A- RNA (snoRNA) fil #5352 RNA((RNA) J& Af
EMRSEET,

2 AL miRNA EER A miRNA IS ERFERE

FAR Y miRNA Py 25 [R5 2 50 A~ B R AE U A RE A vp 8
ZRWERSL HREZHOMBH 2, B8 T B R BAER
BB A AR . L B X N SRR
ML BT AR R B A BB M2 R0 NS EEMEREE
/DR LR ST L (D miRNA @40 78 T 45 BEAS 5 RE &5 B
Rk URAGE B DU AR Z AR T R RE; (D Z 45
BUEIE )G - miRNA (1 335 200 i B — B0 (3) 76 B 19 miRNA
FWh A H R —A miRNA 2 FREBON N E NS HF; (1)
It miRNA AUE TR, BT RT-PCR ##A X 2 i . &
WM NS I FE & 5S rRNA il U6 # 4 /M 4r F RNA (snR-
NA), rRNA fER NS5 H Tk — BHARZ G, B o H koK
-3z 7 T RN A A9 H B9 miRNAL U Ah . 78 40 Hd 98 T A0
Ji g % J7 T, T RNA R GK B IR SEH A B8 . snRNA Fll sn-
oRNA K 5 miRNA #3200 bp £ 47 . 4 £ F 41 2 40 Jfd
2R35O K miRNA #9875 %42 , B 5 miRNA #8437
AR BT L 2898 % 0 snRNA il snoRNA J2: AR 4 (1
S, AR L, 5 K snoRNA 4 25 ] 4 45 . U6,
RNU48 . RNU44, U47, RNU6B, 7€ 4 il 41 20 ({3 5 15 46) 9
miRNA §F58 0, U6 1 NS JL-F KA T . {H 7 miRNA P
S FIIRAETF I b, U6  RNUAS 45 75 4% 41 20 b iy 32 35 B 3
TE B AT E 1Y A WH9E & 76 I IE 45 1E % 41410 miRNA &

FEDIBT &I U6 A4 A P i 3238 B AT 2 19, JL 45 1 i 3 3k
B2 S8 62 £, HAE A 2 3 A Al . Wotschofsky
0 AE B0 UIE o B AT M B A SRR AR miRNA P95 56 1 90 50
A 2SR R B BT LG S0 9 A2 32 F miRNA py & 3L
B AR E H M U6 48Rk 4™ 48 1k 1) snRNA 43F .

BRI miRNA Py 2 2 X by i H [7] — Fi0& 19 RNA, B
[ miRNAPT, SR B4, 56 F miRNA Py 2 3 H Y % 5 40
A s EASNIA G — RS . A WS RS B 5
6 S A2 B 5 ¢ PCR(RT-qPCR)O B4 {8 ] let-7a FE R 1N
ZEER O IR let-7a X 45 5 8 A0 B VR C A Bt B
P let-Ta FFAEAVE NN S . H N Ih—SEBF 55 5 % A 5 2t
HAHAT T miRNA A S H P 0F5E. 8 HE B R R,
qRT-PCR %557 3, | F € %0 #9987 2%/ RNA ConcomiR) g %
HEFE L 38 5 geNorm #f4 Al Normfinder 44341, 77 B 4k 3
HFEMNSIER. EHE =02 .G 2T RMmER 2
MRS EEBE A A AR — S I E SR . Schaefer
ST HI A MR AL URE A R AT T A 6 ST 56, 8 W7 A A MR
20 P miR-130b 1 N S 3L A [R] B2 4 4% miR-130b il
RNU6-2 ) JLfi] - 3 5016 S 9 2 56 ) 2 A 3% 1.
Wotschofsky %5 [ 5 45 SR 45t , 71 24 3% W 40 1 B 08 F 9 14
miRNA P23 B a0 R H i — Fp miRNA py 20k 38 47 b5 1
I8 4 miR-28 J& F A ¥ #%;  miR-28 5 miR-103 & miR-
28.miR-103 5 miR-106a A AW EH, FEHALN HH
W i AL AT LR R A T L S i o A AT ) miRNA G R
A6 0 B7 36 FE 0 miRNA Py 25k B #5448 B 48 L 45 i 2 21 miR-
NA NS LR R BR . miR-191 2 2 1% A 2K 44
oA E Y miRNA, miR-103 78 b 21 4Uh Rk ke .

AR PRTE T & miRNA 52 5E . BF58 & ik
R AR AR R MRS (FFPE) 3% 9 A A (7] 119 05 ¥k AR A7 T Wi /
i 55 L 9L R LUK R L GUREA miR-191 Wi 58 N e b 5E 10 B —
19 miRNA PJ 2 3L L 1 miR-103 #l let-7a A& RS EE T,
FFPE 40 2 FF 7 fic B 5 19 B — P9 2 3L A O miR-103, Hk 2
miR-191, 5 54 % B 240 & miR-17-5P fll miR-24,
3 &% miRNA EER A miRNA JSE FIEE

TR WA AE T 40 M A1 B 41 0 18) B R 0 T80 R 4 - A S I
WV L PR ELTE R R L R L PR FL S A e 1
JoAN A B 2 R R T I R A I A TR SR L B B R R
5o PRI DN EL A I 5 BRURE 2o 8 o B A PR AR JS R R
TR 45 e W DA SR B AR A (18 Bt i) 5 DA B G Y — o A Y T TRD B A o 22
TS ERFA CSEAF S . R R miRNA B % 5% G
JREM R A WA B E A B R B RNA G 7 58 T
RER A B R FE A W2 AE . Gilad 255006 1 75 B AR B F 50 4
h J5 AL miRNA, & 35 B 2086 00 FE A4S A6 He miRNA 3R
SR A S RS 5 T L B LT 280 2 IRV AL B, miRNA & H
SR A AL BT AL XA Y2 . Chen &N HIRER T
Wi 45 70 F ¥ miRNA (9 £20E 1, & 30K miRNA & F pH
J3 113 A BE AR 3 h, LT W miRNA {3 £ 8 H R 4T
FRSE M . X F A miRNA & SR, B § AR 3R 24580
HHAME REEBEE RN S . BTN miR-16 £E4~ K HM A 1
RRBEF AR AT HENSIEND B A 508 miR-
16 /A miRINA FG 0 9 P9 2 58 I L &85 5 5 i 38 7 i) A5
S AME MR IR miIRNA X I R RE R A U A iR 2%, A
W5 2R AU A2 0 43 - JEAT AR AL o b 2 it 9 R PR
HOR A NUEFSE AT AR AL A — B IR A B 5T . Zhu 200



« 1340 -

EFRRESRE201246 A% 334% 114 Int] Lab Med.June 2012, Vol. 33.No. 11

Xf AN 42 fEH I miRNA Py 25k PR e £ 40T A DG 52
FF L miR-122 4E 4 %} B miRNA, 25 5 i 7% miR-26a A miR-22
SRR RS E I miRNA, 6 miR-26a.miR-221 1 miR-22 =%t
[FIVE A N 2 3 R i, 85 1 22 e A e i 2% 3 L (P<C0. 05) .
ZRIFAHE,

ZE LT S A AR A, 2 AN SRR AL A A
B NSEERE IS, HE2ANNSEE NG %L RiE
RIS, BAEANFERAR A 2G2S B,
REEFEFT A JRIpR A h 3 S — I - —Fp AL & T A — N &
B . A0 R BE A 4 i B 4 R R — 2
FE W A REM E AN A AR A miRNA 55, B JE 1275 3 A1
SRICHR B, T HE L A miR-103 2 miRNA Py 2 3 K HRk
miR-191,
4 B 2

Bt 45 %1 T miRNA fE FIBLH] 9 i — 25 R AR5 LR
BB I B AR T BEXF T miRNA FE R 22 18] 19 56 R 1701 55 6
S AT 35 R 2 3 A I 4% 1) B A6 A 5 B — AN B KT
XA miRNA AT G B 5995 12 W 19 8 19 2 9 2 A 1 38 W)
e M R 240, SRR X — 4 F AT R 2 R XK AT R
SO N KRB I IR 9T B — R OB 1 T B, BB BE A DR AR
miRNA P S35 R B o i 12 5% A0 miRNA K B R ek 5
FRAEAL , miRINA G UK 7E I PR 2 905 1412 W7 F0 3505 40 W O 1A
Wi i 7R R . AR BB B 98 A S TR AL miRNA & ) 0 i
G 43 B 12 W I TG ) W R T Y R

S &k

[1] He L, Hannon GJ. MicroRNAs: small RNAs with a big rolein
gene regulation[ J]. Nat Rev Genet,2004,5(7);:522-531.

[2] Cissell KA.,Deo SK. Trends in microRNA detection[ ]J]. Anal Bio-
anal Chem,2009,394(4):1109-1016.

[3] Adachi T, Nakanishi M, Otsuka Y,et al. Plasma microRNA 499 as
a biomarker of acute myocardial infarction[ J]. Clin Chem, 2010,
56(7):1183-1185.

(4] EWwg . JBE . AP0 F 76 il i 98 BIF 58 Fg 97 ob i i i 0
(10, PR B B 2 7 . 2011, 32(2) : 230-231.

[5] Finnegan EJ, Matzke MA. The small RNA world[J]. J Cell Sci,
2003,116(Pt 23) :4689-4693.

[6] Szabo A,Perou CM, Karaca M, et al. Statistical modeling for se-
lecting housekeeper genes[ ] . Genome Biol,2008,9(8) :R59.

[7] Peltier HJ, Latham GJ. Normalization of microRNA expression
levels in quantitative RT-PCR assays: Identification of suitable

reference RNA targets in normal and cancerous human solid tis-

sues[J]. RNA,2008,14(5) ;844-852.

[8] Wotschofsky Z,Meyer HA,Jung M, et al. Reference genes for the
relative quantification of microRNAs in renal cell carcinomas and
their metastases[ ] ]. Anal Biochem,2011,417(2).:233-241.

[9] Vandesompele J,De Preter K,Pattyn F,et al. Accurate normaliza-
tion of real-time quantitative RT-PCR data by geometric averaging
of multiple internal control genes[ J]. Genome Biol,2002,3(7):1-
11.

[10] Monzo M, Navarro A,Bandres E,et al. Overlapping expression of
microRNAs in human embryonic colon and colorectal cancer[ J].
Cell Res,2008,18(8):823-833.

[11] Akao Y.Nakagawa Y,Naoe T. MicroRNAs 143 and 145 are pos-
sible common onco-microRNAs in human cancers[]J]. Oncol Rep,
2006,16(4) :845-850.

[12] Schaefer A,Jung M, Miller K, et al. Suitable reference genes for
relative quantification of miRNA expression in prostate cancer
[J]. Exp Mol Med,2010,42(11) ;749-758.

[13] Shen YM,Li Y, Ye F,et al. Identification of miR-23a as a novel
microRNA normalizer for relative quantification in human uterine
cervical tissues[J]. Exp Mol Med,2011,43(6) :358-366.

[14] Chang KH, Mestdagh P, Vandesompele ], et al. MicroRNA ex-
pression profiling to identify and validate reference genes for rela-
tive quantification in colorectal cancer[J]. BMC Cancer,2010,10;
173.

[15] Davoren PA,McNeill RE, Lowery AJ.et al. Identification of suit-
able endogenous control genes for microRNA gene expression a-
nalysis in human breast cancer[ J]. BMC Molecular Biology, 2008,
9(76):1471-2199.

[16] Gilad S,Meiri E, Yogev Y.,et al. Serum microRNAs are promising
novel biomarkers[ J]. PLoS One,2008,3(9) :e3148.

[17] Chen X,Ba Y,Ma L,et al. Characterization of microRNAs in ser-
um:a novel class of biomarkers for diagnosis of cancer and other
diseases[]]. Cell Res,2008,18(10):997-1006.

[18] Reid G,Kirschner MB, van Zandwijk N. Circulating microRNAs:
association with disease and potential use as biomarkers[ ]J]. Crit
Rev Oncol Hrmatol,2011,80(2) :193-208.

[19] Etheridge A,Lee I,Hood L,et al. Extracellular mircoRNA ;a new
source of biomarkers[ J]. Mutat Res,2011,717(1/2) :85-90.

[20] Zhu HT,Dong QZ.Wang G.et al. Identification of suitable refer-
ence genes for qRT-PCR analysis of circulating microRNAs in
hepatitis B virus-Infected patients[ J]. Mol Biotechnol, 2012, 50
(1) :49-56.

i B 37 :2012-02-06)

I S AR iU 7E it R BT AIE % 97 FR BY R A 40 1B

R EEM A

(CAREBRFARFEWEF—EREEA, S RiE 150001

KB A Mum:s Bl &R
DOI:; 10. 3969/j. issn. 1673-4130. 2012. 11. 027

FX T N — T 5 AT NE R O B BT
i R N A /sl 2 A7 e o I b I R TR S O 1k
PR 1 B S A v 7 A R TR IR - A R 2 B A T 0 i o

MERARIRAD : A

XEHE:1673-4130(2012)11-1340-03

B PN R 5 5 — SR TRUR: B 1 PR R I T N B 2 T ) i T
A SMIRPE S . TEEE N OUT S E AE K 20 1 1 SRR B Y
FROR I AR L IR A T T B B R T A R R 4 A





