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[ =88 3FiT5/ RNA(microRNA )W HIFEAG 4HMI MAD2 SEFERAVLE, # % AT & real-time PCR H# microRNA
BEYVET S SO E R AL P U544 52 B8 MAD2 mRNA F3iA/KF, [FEd Al western blot B IFTE Mad2 BEEMIFK KT, &R 5T
FR2H B9 MAD2 2508 mRNA ¥ JU$ /GAPAH mRNA #£ IU¥% 0.1780 + 0.0688, WiksH microRNA EHAFKE, LRMHA mRNA
HAE 4> 915 0.1778 + 0.0689 F1 0.1778 + 0.0670, 2451+ 4 , T LI A 4 M A TR MAD2 £ mRNA K5 BA LB E
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MicroRNA depresse the expression of MAD2 gene

in trophoblastic cells
SHI Qiong,et al
(Department of nucleur,College of Basie medicine ,Chongging Medical University)

{ Abstract J0bjective : To discuss the mechanism of down-regulated expression of MAD2 gene in trophoblastic cells by microRNA.
Methods : Endogenous MAD2 mRNA level was compared by using quantitative real-time PCR before and after transfected with
microRNA plasmid;and the Mad2 protein level was compared by western blot.Results :Ratio of MAD2 mRNA/GAPDH mRNA of
control group was 0.1780 £ 0.0688,and after transfected with microRNA recombinant plasmid was 0.1778 £ 0.0689 and 0.1778 +
0.0670respectively.Statistical study of samples showed they have no instinct different;otherwise the protein level in one of the
experimental groups was significantly decreased after iransfected with microRNA plamid.Conclusion:This study established
microRNA can down-regulate gene expression in mammalian cells at translation level,it is a good foundation to study on the
control of gene expression. -
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MicroRNAs (f#/N RNA, miRNA ) &2 i F 4 & B
H— K HHE RNA R B, REX miRNA MBFR
BT PIRE, EHERN miRNAs ERREZLEY
R EER AN ABERTRNERE &
HE, ERBARE-NHEANER LHEFEE
BVEE TR Rieder FUHANYNM A K E 220 S AH
FEH-XFHEBE(Checkpoint protein,CP), =4
HPUREERPHEBZARES . Fet, AH7ER
RAORKPHPFEHROEKELR S SYBYLE
B HED 72 40 3R A0 AR TE T B, 40P A e i BB
IE 7 b 5 40 B B AR 8 3 35 i A A 4R, A 3E

HEENR: % (1969 ), %, 14,
EEHMRFTE MR PR E R E,
EL&WME: ¥4 EMXFH R (NSFLX200519),

CP * MAD2(Mitotic Arrest Deficient)ZE H 4555 (1)
CP T REJL 51 A& H A X FI ] Real-timePCR.
Western blot 58 77 85 L343 ¥T microRNA ¥ ¥4 5 /5
MAD2 EH mRNA F1Z& B/KFEH2E4L, 5T miRNA
*F MAD2 EERFBHEE,
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OB B B F OB PTZUG+1, BRI IM109, ¥k HE
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FERFPALE - BB TIRER A Promega VNG5
% Lipofectamine2000 14 B Invitrogen, Life technologies. DMEM
MR M FEY B Hyclon 28, CK HilkMEEEATAR
BALEHILAF]. E & PCR FrA#HE 81 1% Genecore Ao
Mad2 EH—HIM B Santa cruz A7 (HIRHS SC-1720),
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omniscript™ Reverse Transcriptase R & W 8 QIAGEN,
platinum Taq polymerase 4 B invitrogen,life technologiese T
HikiAF AW H TaKaRa A H) . Real-time PCR SUNRE M)
A F) =K opticon monitor2o
12 MREEmBeRFALEE

R E ALK 2 MR B Be A r=FHBUE AR 10 FA LA EY
ALK, RIASOF XA EH EWREMSE , KK+
T e, L5 K B R T B A IEH = AR R (R IRTE
23~32 B 28], RAEKBRINMTIER

BERRA RN TR ST R AR, € NSRERAR
ROk SR, S BN RARA ST B B A3 , 3K
BRHEAEAR.

ERIE R BUR DMEM, fR 4 ME W B 20% , A 4080
FE 710 KATHEAR, LUS B e 4R A BFELY 4~6 Ko

A CK7 ik 2 R W B ARy, mIkERER
SR K R R BOE B APUAIE MBI B, S e A #
FE 2R BAYE , TR R R 40 B YE , e AR K 3~5
REV4HE
1.3 microRNA R & A oMyt

EERBRENS TR LR AKE, MAEYRE
BEEARAIR, HTMAREELN miRNA B T LK
R RI¥, : http: //www.microrna.org/mammalianfindex_new.html &
LRI ERBARE T B hsMAD2 (¥ miRNA RfERIN
B2 123:has—mir-18 1 474:has-mir-190. X HZEFR LMK 7
A# 2 TTAAGAG .BLAST (Basic Local Alignment Search
Tool )53# , microRNA ¥l 5 H AR A R . MAD2 £
BHH microRNA FFF3Z i B4 T A6, BT =F0K
HAWEH 25um. ¥ IERFERFRE/REUMAR K Z il ,
95CHEE Smin, AR KBEZSHEHBZZR , FIHE R

WREFTRRRAN BRI TIEIAL SR Sal I M Xba 1, %
SEFTFIBEIALA EcoR 1 71 Hind I, SEREFORI AL iy B W I T,
MFERS5EBFIITEYE

B BUB1 ZEH M microRNAs FEFIIITF :

MAD2-miRNA-1-F: TCGAGATAGACGTGATCTACGTGG
AATTTAAGAGATTCCACGTAGATCACGTCTATTTTTT

MAD2 -miRNA-1-R: CTAGAAAAAATAGACGTGATCT
ACGTGGAATCTCTTAAATTCCACGTAGATCACGTCTATC

MAD2 -miRNA -2 ~F: TCGAGTGGATTATATAGTTTGTA
TAGTTTAAGAGACTATACAAACTATATAATCCATTTTT

MAD2-miRNA-2-R: CTAGAAAAATGGATTATATAGTTT
GTATAGTCTCTTAAACTATACAAACTATATAATCCAC
14 M EREpmE

WP %58 Fn ORI IR IRE T -80°C., H3%3% 3~5 R

EHRIHEE S EEFRPHATIESR, 240 5, ARTLM
BE {#1F Lipofectamine 2000 ¥ Y440 , #1753 B4

1.5 A% ¥ real-time PCR & # #4175 MAD2 X B #)
mRNA K-

A ERAESIEH KRR, B 1x
105 MIER T 6 FUIR R R NS, 3 FLEEB1.0pgPTZU
6+1 ZSFORLEPXT R4, 3 FLEEY 1.0ug MAD2-miRNA-1 KL
#1;3 FLEE G 1.0pg MAD2-miRNA-2 A4, ¥ 480 /5,
WS 1 FLAKEEUE RNA, BERRE A, B 0088
BEHA B RNA BB, R —B3k , BIsE sfefny e R — ik
F I 5E B3R A B L. BB K 25l SR #4841 S0°C
2min,95C 10min 1 TE¥; 95C 30s,60C 1min 40 &
., HAWSWENRERAEA, HTE western blo i
.,

B MAD2 BRI S5 IYMERSFFIINT (XX h Hig
necore Z\ﬁ%ﬁﬁ)

MAD2-FAM:CGAGTTCTTCTCATTCGG

MAD2-FP: GAGCAGGGAATCACCCTGC

MAD2-RP: CCACGCTGATATAAAATGCTGTTG

C PRMERA T RIEWER(T BEEA LMW A TaKaRa 24
A, mREFIImT -

TGTGGTTGCTGTCCGCGGAGTGGAAGCGCGTGCTTITG
TITGTGTCCCTGGCCATGGCGCTGCAGCTCTCCCGGGAGCA
GGGAATCACCCTGCGCGGGAGCGCCGAAATCGTGGCCGAG
TTCTTCTCATTCGGCATCAACAGCATTTTATATCAGCGTGGC
ATATATCCATCTGAAACCTTTACTCGAGTGCAGAAATACGG
ACTCACCCTTGCTT

D WZEAAWN GAPDH EH, HiEstAMsSIHBA
Genecore A )0
1.6 Western blot #:%] MAD2 & & K-+

—PiE R, B 1:300, F B-actin fEWS, ARIA
) B-actin IR H Santa cruz 248, 55X SC-1720), =
AR EAYBRCHRITE BT MAD2 ZEAKN)
FEHLR BT B-actin B (WM AT R ILAF), HE
1:5000. Western blot FIfLZEXNEHBERE . LFHENHM
B marker.

2 & R

2.1 HEAREmICHIEHRALE
FEHARERRF, BEEEA BT H

1784, Fi anti—cytokeratin 1 anti—vimentin HL&XT

HRBE s RWARAITERE, SR 85% L _EH4
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22 &% Real-time PCR #2i] MAD2 & B #) mR—
NA 7k

FrifE i £ 19 °=0.999

BE—FEm IS T . B ERAS MAD2 (A
mRNA #5 UL 5% bR 4 GAPDH J& [ mRNA 5 0
B2 AR s 55 3 mieroRNA BRI . MAD2 &[4
A9 mRNA ZACE 73 B 5 4] B 2 28 SPSS 12,0 F 4%t
PR FEA AT 1—test RIS, PISCERA1 SR
BRLH ) P AR AS RE BoR P>0.05, R EPEER i
B B HR 20 B 7R 55 4 microRNA BRI, HCP g St
[ MAD2 1) mRNA 7K 4 52 2 20 . microRNA %
MAD2 HE [K] 38 0 11 08)45 AS S 76 e o A |52 B Y
(R 1)-
2.3 Western blot #] 4% 4 microRNA A 4537 &5
Mad2 %& & &) £k

microRNA TCREFE HL IR B 20 I 48h I, Hor s
4 MAD2-miRNA-1 FRE 4T (19 Mad2 5 72K -0 i
FEAR, 4% 4 MAD2-miRNA—2 JFORIA] Mad2 (9
HFETEH B AL, B microRNA RS SEASES
IR B AT AR S IS B KT
F 1 B micoRNA FIRTEELRALRAE MAD2 EEH

mRNA HECAPDH EE mRY A 3 REMGHF R (0=5)

MAD2 JEF ) mRNA
il £ LB /GAPDH
JE[E] mRNA £ DS
01780 + 0.0688
1 0.1778 + 0.068
Eil 0.1778 + 0.0670

s
Rl A

B-actin

A EREH
BT MAD2-miRNA-1 R
B MAD2-miRNA-2 I

MAD2

protein

1 2 3
B | BEBSHBAREER microRNA BRAT 48h 5 Mad2 B9 western
hlot £55RE
L. %8 pMAD2-miRNA-1 L 48h
2. Bl pMAD2-miRNA-2 [FHi 5 48h
3. BRI plaub+] 25 [liH /S 48h
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MicroRNA CmiRNA Vi —FlUR /b2y 21~23 84
PRI BN AT F RNAL i HAT s 2y
T0~90 NEE AN FEE RNA T IRZE 5 Dicer 8
MRS AR, e BF5E S B0 W L Sh P Y iR G
AR CECC) A £ 8 E fA 7RI microRNA
A3 51 A AN ] (A TR AR 1A T - MicroRNA B8 FL
A SRR R E L AR B S A
i A PRI BB B SRR Y microRNAs R A2
FEIK | DA 80 37 0 (R 2 A28 R A 440 B A
HLUERAHERIEUES. FRTIAH microRNA 3 H
18 DAL %) 3 9 2 {5 microRNA 15 I A9 BE[H 11 4%
S mRNA B 3 untranslated regions( 3 UTR., 1
# T DX ) R S A R A P 45 L AT A B
SR IF PR B, 7 A micro RNAs
SRR HE N FAR B A AR . Rl LA T RHR
ACERT A BER I microRNAs At 55 I8 36 3% i 47
AT 2 B4 RIL TR 5 17 00 T30S S 5 S I KT 08D 4 g A
microRNAs (7] £ T30 2 §H I ACE ) T 35 L i 5045 B
SRR FEVR T PR FH L 1R AS (7] B A 0 s 12 R[] —
S WA N S TR A #B RE TR mieroRINA X L3045 6 0
AR (F S microRNA #7501 — TR
RO aT R LRI P b R0 g B B
AT, 30 2 TR L O 1 o R 2 —
L 2R SN FL 204 22 0 R R A 41 o ik iy —
microRNAs' A FI L 69 245 0 20 0 1 4 1 Bl 2
rhl 3 I T PR L microRNAs [ 381k 2 42 %
FEPR S T 200 0 5 1 Ay 2280 220 40 o0 A5 T 200 1
ZAF (R R A A I % B A 2 microR—
NAs 53 IR EHAT 36, Tk Al ¢ (R gl Bk
S FBOLRBAT LT FIA Calin 25 AHGE , mir—
15 Hl mir-16 {FFI7E 3L (0 4 13q14, {EMPEME 40
N2 1ML (CLL. Chronie lymphocytic leukemia
A mir-15 Fl miv—16 19 22 2k F 1 a5 4 A
eIk - 57 SR SOk IE © IR northern blot 47
TR F T 580 B e A A G — % microRNAs,
[IIFHESE T micraRNAs FFFIRTHERED | 300 A58
AR G A A R I A 2 bl BT RE T 8
£ (TR AT T B B A LA U T R g
R R HE DRI 003597 85 FER - BE25 microRNAs
N FERE R BRI HLER A FE IR A . MARAS |-
TRBH RT3 T FILRE (KL R A 7T B L miRNAs £E
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I EAENH B XAREEERREAKE,
AHERHEBNESRHERES, GQEREMEAT
(Reinhart2000), 40 M4 78 , AR A T, 4 M SE T
( Brennecke2003) , JEMi AR (Xu 2003 ) F4H A 5340
(Kawasaki2003 )o MiRNA 7EJEJf R B 1098 19
EENHPEREENE L

REKEESBEEARIBP A T4HEE
KR, ERAENSEIEPE—4H check-
point protein (CP) 4 B I F 4k 2 , BE S HEHH IR
Hoima B SR akE LR A NER, AT RIE
REKKERTE. BRI MAD2 2 CPHEE
By 2Z—, "] LGB BRI Fn R BER AL R A HE
AREHRBE S BRENEME LR EENE
Ho BATRAMAN MAD2 2 E K Fik , XTHRITH
BEASTERSFIHRE T EENE L,

R IREAFE SE L shRNA T MAD2 R
RiIXWARER F, 3E—BHFR microRNA XHEH
FIX ML LB+ 5 FIFHE & real-time PCR
1 western blot 7 31 W %5 4 microRNA F B R )5
i) MAD2 EH ) mRNA K EMEAKE, R
mRNA KFZEX BAMELRAXLBELRMEA
IKFAESL I B BRE(K, P59 microRNA FEEM
KIS TRRMEREAE. M-5LARH RNA T
WFEARFKEREY HWERNFXEFXS,
BREEX, AMIRI TRE miRNAs, X HIhE

KB E 218 . miRNAs (B EERANEENR
EE ERESANSERNEER. HERIIE
ABA R miRNA K E, DL miRNA AR
HEA, ANERSEERNER LRBSAGUR
MR & AR XN ERREIE, IR &
B R R A 2 RS M BD ERE
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