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WE [BW]ARAS>TFAEHRRK, BE—E %9 miRNA/mRNA-3'UTR interactions reporter system %2 X8k, [ F ]2 AR A
pIRES2-EGFP,pGL3-Control 4 #4% PCR ¥ 3% EGFP, Luciferase %4 55 , SR K& 5,3 - ImBgy4x b Xhol Hindlll , Z ¥ %1% %) pBlue-
script-KS(-) ## £ 458 P, F R Z B4R P $ L4555 A Xhol NotlBg ik B 3" A — B w Bl 509 2 L7535 , &6
& ) %% %) pIRES2-EGFP F , & TBAR T 1% F 9 B kAL 5 55 (IRES) & EGFP, W X 4 F £ 4 pUC A %) B4R BT a3
T —B &3 HindllEcoRl.BamHI. Xbal Not 1% % A Babn 43 &89 % 42 5 45, 4 miRNA & mRNA-3'UTR #9 M) R T 2 A 69 4
Ak, BH M B k5 A IR 4L A pUC-EGFP-MCS, pUC-Luciferase-MCS, #j# pUC-EGFP-pre-miRNA1 & pUC-Luciferase-HDAC4-3'UTR 34+
# HEK293-T @b 4 A % %2 ¥ PCR %@ miRNAL #9id ZAH UM 2 ARt R AL FBEN, AR AN EIRAARTAYR, [ER]H
##E H A4 pUC-EGFP-MCS, pUC-Luciferase-MCS 22 B¢y & | f>3E WA M) 3% iE # ; A P 55 B 41 pUC-EGFP-pre-miRNA1 & pUC-Luciferase-
HDACA-3'UTR 44 % 4 6.5 miRNAL 732) 4 2 & A B AR % F 5 B 42, Bp pUC-EGFP-MCS, pUC-Luciferase-HDACA-3'UTR, % %42 # A0 %
REEFEBHERETEFRAK, [ 4] R FDHE In-viro miRNA/mRNA-3'UTR interactions reporter system, 4 & 5} 7% it % miRNA/mRNA-3’
UTR interactions &4 7 —AMH AHHEKFE &,
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Construction and Identification of In-vitro miRNA/mRNA-3'UTR Interactions Reporter System

ZHOU Rui et al (The Laboratory [ of Cardiovascular Diseases, The National Key Laboratories for Biotherapy, West-China Hospital, Si-
chuan University, Chengdu, Sichuan 610041)

Abstract [ Objective ] To construct and identify in-vitro miRNA/Mrna-3'utr interactions reporter system by molecular cloning method.
[ Method] EGFP , Luciferase coding region sequence were amplified by PCR using pIRES2-EGFP, pGL3-Control as template respectively and
was directionally cloned into pBluescript-KS(-) using enzyme Xho I ,Hindlll. And then recombinant was digested using Xho [ ,Not I enzyme
to obtain target inserts with MCS( multiple cloning sites) sequence in downstream and the final target vector whose IRES ( internal ribosome
entrance site ) and EGFP sequence were deleted, and its vector frame is pUC system, cloning fragment doumstream increased multiple cloning
sites of common use enzyme sites including Hind Il , EcoRI, BamHI, Xbal, Notl and son on. Then, in-vitro miRNA/Mrna-3'utr interactions
reporter system were constructed by using directional cloning , which is composed of miRNA expression vector--pUC-EGFP-MCS and mRNA-
3'UTR reporter vector--pUC-Luciferase-MCS. At last, the level of mature miRNA1 was examined by Cyber green realtime RT-PCR and rela-
tive luciferase activities were determined in order to identify whether the system had been constructed successfully after pUC-EGFP-pre-miR-
NA1 and pUC-Luciferase-HDACA-3'UTR were co-transfected into HEK 293-T cell as positive control. [ Result] The result of DNA sequencing
and restricted enzyme digest showed that both pUC-EGFP-MCS and pUC-Luciferase-MCS were constructed correctly. Co-transfection of pUC-
EGFP-pre-miRNA1 and pUC-Luciferase-HDAC4-3'UTR showed that mature miRNA1 were expressed effectively. Moreover, compared to the
negative control, the relative luciferase activities from the positive control were reduced significantly. [ Conclusion] In-vitro miRNA/mRNA-3’

UTR interactions reporter system were constructed successfully. The system can be used as an effective technical platform to screen and identi-
fy miRNA/mRNA-3'UTR interactions.
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1.2.1 PCR ¥## EGFP, Luciferase.pre-miRNA1 }; HDAC4-3’
UTR, f§F] Primer 5.0 2448 11514), 354 BIEER E TSI
Yy 5" X LR YIAL R, 4351 LA BORL pIRES2-EGFP, pGL3-
Control #54% , PCR $" 3% EGFP. Luciferase }i B, {# FiZEHy
AR CS7 EFA: RN ZH 41 DNA, LA DNA g8t , PCR
P 1 pre-miRNA1 N, FJ TRIzol —AE4EE C57 BpA: R/
B2k RNA, FHBEHL 6 R 4k5 [ HyFn M2MLV 3% SRR 40
15 RNA 3% 5% 5 cDNA, DA cDNA N4k, PCR ¥ 1%
HDAC4-3'UTR &3,

1.2.2 4% pMDI8-T-EGFP/ Luciferase/pre-miRNA1/HDAC4-
3'UTR, PCR =2 EE8e s vk 7 B , B ol i it & [El i B
Bt , 5 pMD18-T a8, BR il v g AE U) K2 0 /% %€ FH
PEEAME,

1.2.3 Hy#E = 4 FbL pBluescript-KS (-) -EGFP/Lucifarase
{8 F§ Xhol. Hind T & ¥]] pMD18-T-EGFP. pMD18-T-Luciferase
VIRAGE L B i B, 8 F Xhol \Hind I Y] pBluescript-KS
(-) ARABE A H 84%, B ¥ i B EGFP, Lucifarase 43315
H Myt ge, AR e .

1.2.4 AL HKEH KR pUC-EGFP-MCS/pUC-Lucifer-
ase-MCS L) & pUC-EGFP-pre-miRNA1/pUC-Luciferase-HDAC4-3’
UIR,

(1) g4 H B T4 Fki pUC-EGFP-MCS/pUC-Lucifer-
ase-MCS, ¥ Fi Xho I/Not I B 4] pBluescript-KS (-)-EGFP.
pBluescript-KS( -) -Luciferase L5 E 4 H 19 H B, {8 Xho
I/ NotIf§Y]] pIRES2-EGFP LIFRGE A B MK, 3 A —
BTN RF5IM B i Bt EGFP, Lucifarase 4375 B i)
R, R TIXE

(2) #% pUC-EGFP-pre-miRNAL/pUC-Luciferase-HDACA-3'
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HEK193-T 4Eja#%4uRT 1 d LAl 1 x 10° 4R fh T 24
AR, B 10% /M 1175 100 U/ml HE R K 100 U/ml £
BEEN DMEM ¥5:3%,37 C.5% CO, ZHTHEFR, 40 E
50% ~60% R4 B, Fi JETPEI™ $#£ 4L 40} (n =3) , 4591, 2. 2
wl JETPEI™ 4+ 200 ng pUC-EGFP-pre-miRNAL + 200 ng pUC-
Luciferase-HDAC4-3'UTR + 100 ng pRL-SV40( ) +110 ul
50 nmol/L NaCl, X H&4H %% 4u%% 5 & pUC-EGFP-MCS 2z #;,
&, pUC-Luciferase-HDAC4-3'UTR } pRL-SV40( B ) , 25 H
X HRARVEALMIALEE, 48 h 5 WMERFE LA TN RIS
1.2.6 FtE R RT-PCR 4 mature miRNAL HjZR5K, L
4L 1 x10° A~ HEK193-T 4ifaERPT 6 FLARH ,24 h J55EY:
Y (n=2) % A 500 ng pUC-EGFP-pre-miRNA1, XfF&ZH
(n=2)% A 500 ng pUC-EGFP-MCS, 24 h J5 W — b
YR IR MR BUS. RNA, #FI5 | Wy I e R B
F§ miRNA 58| #5554 5 mature miRNAL , ZE{ERHTOLER
PCR #:3 mature miRNA1 BIFEETE M.

1.2.7 FOLRRBHEMENE . FRFTTOLBME T WET
RETHRRBR, #3500 & (Promega ) BEBA 13 3R4E , F iR 40 3%
FE3E,PBS whk4mi 2 Y, A 1 x RLB @R, B FIR 10
min )5 , IRITHHE, AR SH R . FOLERETEEN 2 R
FEM 24 #0100 wl LAR II(luciferase assay reagent) , FE-fll
RN 2 R VB 20 pl, BCE R B AU H, P 5B pUC-Luciferase-
HDAC4-3'UTR/ pUC-Luciferase-MCS 5 /] firefly 7 )t Z B 1%
4, 2850 ML; 32 BIANA 100 pl Stop & Glo ® Reagent 3T
HRMIERREY LIRS, BEEE TN ETELE
IS IE K NS pRL-SV40 H1 (1 Renilla Lucifer-
ase THPE(E, RECH M2, I M1/M2 HfERR XS 7L R
ik,
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Fig.1 Process schematic diagram of constructed system vector
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(1) % pMD18-T-EGFP, Luciferase.,pre-miRNA1 .HDAC4-
3'UTR, RT-PCR 3"3% EGFP. Luciferase. HDAC4-3’UTR X DL
FEFA AR PCR 33 pre-miRNA1, 4fifk, #2E T Hifd, M)
FPER TR,

(2) 4 # pBluescript-KS (-)-EGFP. Luciferase, [ 1]
pMD18-T-EGFP, Luciferase 3+ £i{L#H H 1Y i Bt EGFP, Lucif-
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500 bp

1 ] I"|1

erase J5[& % pBluescript-KS(-) #/{4& , £ i bi pBluescript-KS
(-)-EGFP, Luciferase 2 EYIHEI IEH o

(3) fg7 pUC-EGFP-MCS. pUC-Luciferase-MCS ., pUC-EG-
FP-preMicroRNA1 , pUC-Luciferase-HDAC4-3' UTR, J5 & [
, FESTRMIZE R I 2, B 2 5 A % pUC-EGFP-MCS pUC-
Luciferase-MCS; B & pUC-EGFP-preMicroRNA1 . pUC-Lucifer-
ase-HDAC4-3'UTR,

Mirkes l r 3 1 5 ]

G N5k bp
Sl 10} L
5 000 bp

I (NN} bp

600 kp.
=y bp
ik bp

2 A 1,4 s Eslifk 4 FkE pBluescript-KS( -) -EGFP/ Lucifarase 22 Xhol/ NotIXUfE ) [F] W 2l 4k 385 A F Bt EGFP. Lucifarase, 2,5 3
Xhol/ NotI¥ 1] pIRES2-EGFP 4ii4k)5 B2 4k, 3,6 E4 F ¥ pUC-EGFP-MCS / pUC-Luciferase-MCS 2 Xhol/ Not Wi %5 . & 2B §
1 % pMD18-T-pre-miRNA1 Hind1ll/ Xbal W E#H [EIWr A4k A Bt 52 S pUC-EGFP-MCS £ Hind I/ Xbal RG] [B1 0B 2R 4k 453 o 2 21 ks
pUC-EGFP- pre-miRNA1 2 HindIll/ XbaIWE#H]1% 5 ;4 > pMD18-T-HDAC4-3'UTR 2 EcoRl/BamHIX{EEH) R 2hifkiE AR B ;5 % pUC- Lu-
ciferase -MCS £ EcoRl/ BamHIXU B [P W B 4444 ;6 Ny E 4 ki pUC-Luciferase-HDACA-3'UTR 2 EcoRl/ BamHIB % €
Note : Fig.2 A 1,4 are insert fragment EGFP purified by Xhol/NotI double digestion recycle of re-recycled purified group plasmid pBluescript-KS( -) -EG-
FP/Lucifarase, Lucifarase respectively;2, 5 are skeleton vector purified by pIRES2-EGFP of Xhol/Not] double digestion. 3,6 are recombinant
plasmid pUC-EGFP-MCS / pUC-Luciferase-MCS identified by Xhol/Notl double digestion respectively; Fig.2B 1. pMD18-T-pre-miRNA1 Hind
I/ Xbal insert fragment of recycled and purified double digestion;2. pUC-EGFP-MCS skeleton vector recycled by HindIll/Xbal double digestion;
3. pUC-EGFP- pre-miRNA1 identified by Hindlll/Xba I double digestion respectively;4 are insert fragment of pMD18-T-HDAC4-3'through EcoR
I/BamH] recycled and purified by double digestion;5. pUC- Luciferase -MCS skeleton vector recycled by EcoRl/BamH] double digestion; 6. Re-
combinant plasmid pUC-Luciferase-HDAC4-3'UTR identified by EcoRl/BamH double digestion.
2 BIRNER
Fig.2 Restriction enzyme test results

2.3 ApaEERiR

2.3.1 miRNA1 FFE6M , HEK293 40 ussY: pUC-EGFP-
pre-miRNA1 [Ffr, Xof i 20 5% 444557 & pUC-EGFP-MCS Nega-
tive Control, F 24 h J5 , @I WERHE YL 40 5 0 e Al 115
YUK RT] LLE B EGFP 153 T AR RIS B e BRE
70% VA _E(H 3) , 885 APt € & RT-PCR J7 B4l mature
miRNA1 B X E 0 (& 4) . ¥4t pUC-EGFP-pre-miRNA1
B TR TG, mature miRNAL BRI BN -

2.3.2 TOEREFHEXIEMEKN, HEK293 40 %% 4 pUC-
EGFP-pre-miRNA1/pUC-Luciferase-HDAC4-3" UTR/pRL-SV40
FERL, X R 20 %% Y 457 & pUC-EGFP-MCS/pUC-Luciferase-
HDAC4-3'UTR/pRL-SV40 [iki(n=3), T 48 h 5, Bi»%
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Note: Left map is under common optical microscope;Right map is under flu-

orescence microscope;
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3 Transfection cell



10436 R A 2009 £E
Marke: | . 3 : Murker | 2 4
1 (M0
< (g 1‘- ‘q.“..
{1
L 080 bp Wl
1111 bp )
250 bp

(1111 by

L0
al

¥E: [ 4A &1 1,2 > pUC-EGFP-pre-miRNA1 FpiiEYusH ;3,4 S pUC-EGFP-MCS X84, B X5 SsRNA,
Note: Fig.4 Al,2 pUC-EGFP-pre-miRNA1 plasmid transfection group;3,4. pUC-EGFP-MCS control group;B. Corresponding internal parameters SsRNA.
4 Mature miRNA1 k#7452
Fig.44 Mature miRNA1 expression detection results

WWRE T — &M ASMY RNA/f5 {8 RNA MHEAE ARG &R
%, ZESH miRNA FixE & pUC-EGFP-MCS £ mRNA-3’
UTR FEEEHRE H A pUC-Luciferase-MCS 4%, i X EA
A B ER8RA P pIRES2-EGFP, i 3 T3 b5 ¥ 5 3E M B U]
LA Xhol/ HindIHE H ) F Bt EGFP, Luciferase &[4 5 St
B pBluescript-KS (-) , F-F| F Xhol/Not 1B Y] LR E A
&, NTI7E B 3B A B BT IS 21— B &R 2408 R UIAL
2 TE AL R P 5, BUR B 22 2 4% pIRES2-EGFP H i)
IRES(BeXgA it AN ) & EGFP 3, | &5 3] B ik
miRNA 5584 pUC-EGFP-MCS } mRNA-3'UTR %X
&K pUC-Luciferase-MCS, Chen £ miRNA1 &%t
HEHEZBHLE4 (HDAC4) B30 4w 02 258 ULIL A
R & A 544, B B8 I # # pUC-EGFP-pre-
miRNA1 / pUC-Luciferase-HDAC4-3'UTR , /£ BHH: Xt BB S 36
ERRGE o S A HEK193-T 41U , A3 TR R
21, miRNA1 Bi B &Rk, PR A FOL R ERE R B E T

BFrBAER, SE B —BEE IR 5 (Kozak consensus
MV JB s FF5H

LRELFFBAIE T mRNA BRI A K. @ LK
AER . BT miRNA FA# 44 pUC-EGFP-MCS %3k EGFP,
YESARIT AT BV T AR e AR PR 3R, A s e
BT HERGEATOLRA N EE. OF A miRNA F5
ik pUC-Luciferase-MCS Hy3 40 M % Je e € i stk bk I
AR B R DU R AT LIRBUR R miRNA 4 Fok:
AR AR AR IR R DR OR R E miRNA 2R abR , 4
% miRNA TR SRR Bt T R4,
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