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i, AT F Y 3G, 0 R A FPCRAR M B 4 IR % 28 69 I B T24 40 I F miR-29a. miR-29c¢
89 R KT, A F CCK-8 52 Ba A ) 4m IO IE FA. 4% 7). ZDNAM A FefR A A B AT 7, &40
%% 2 /7 #ipAdEasy-1-miR-29a. pAdEasy-1-miR-29c#) 2 &, 7 ; B 4 1% 7% 2 Ad-miR-29a#= Ad-miR-
20c/5, %% 5Bt % R % FPCRA M, B BEA 40 1 F miR-29a. miR-29c & & B % 3% 5 (P<0.01); i &
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MiR-29a and miR-29c Recombinant Adenovirus Vector Regulate

Proliferation of Human Bladder Cancer Cells
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Abstract To construct recombinant adenovirus vector containing human miR-29a and miR-29¢ and to de-
termine its effect on the proliferation in human bladder cancer T24 cells, the PCR product containing miR-29a/c was
amplified from human genomic DNA and inserted into the adenoviral shuttle vector pAdTrace-TO4-CMV. Then, the
recombinant shuttle plasmid linearized by pme I was co-transformed into competent E. coli. BJ5183 with the adenovi-
ral backbone plasmid pAdEasy-1. Then, the recombinant adenoviral DNA was transfected into HEK293 cells, packed
and amplified miR-29a and miR-29¢ adenoviruses. T24 cells were infected by Ad-miR-29a and Ad-miR-29c. The
expression of mature miR-29a/c was detected by Real-time PCR. The cell proliferation was detected by CCK-8 assay
before and after infected miR-29a/c. Real-time PCR showed that miR-29a and miR-29c significantly up-regulated in
T24 cells infected with Ad-miR-29a and Ad-miR-29¢ (P<0.01). CCK-8 assay showed that cell proliferation was sig-
nificantly depressed after infection (P<0.05). The adenovirus vector Ad-miR-29a and Ad-miR-29¢ were constructed
successfully and the over-expression of miR-29c¢ inhibited the proliferation of T24 cells.
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miRNAE — 8K 29 2 214N B 3 11 A 2 7 /)
43 FRNA. I mIRNA /& H160~804N il 3k ) & I
IR XUFERNAZ RNase 11 Dicer8Y H] 711 2k, #a 414,
2 /030% NI 52 BImiRNA B . B 500E
52, miRNAGE i 5 mRNA 3'4F # 3% X (3'UTR)I¥] A~
564 FAN, 2 MmRNA ) A E M 50 HImRNA ) 5
B, T HIEISE R Rk . AR, A miRNA S
mRNA 5 5 VE ), AT S 35 PR A8,

miR-295% & 1 HEmiR-29a/b/c, miR-29aflimiR-
29¢) I T A TRIEE 15 e k. MiR-29a/c Ry 5K
W T B DY, Dyrskjet S50k I ILAE B Dt s 41 2. 4
b A FEAR . {H S, miR-29a/cHE B DS v i B4
A% Dy R B A LA G TG AH OCHE

Sy 33— 4 b BEmiR-29a. miR-29¢7E JB It g o
() A=) 27 Dy e S AR LR, A 50 R H AdEasy &
ik 78 T miR-29a. miR-29¢/liip 2 £k dik . it
SN 9%t € FEPCR(Real-time PCR)%f Ad-miR-29a.
Ad-miR-29c 7t A AN ARk FEAT T 56 UF, F FHCCK-85K
AT iR -29¢ R 1 5 IO s 40 () B4 LR ), k3
— A WE T miR-29a/c X} 115 IDE i 40 M i 3 58 . T A
IR AERAL T RO TR

1 MRI5AEE

1.1 ##

L1l k. HHhRA @i JIR I B AR JTURL
pAdtrace-TO4, JIf i 25 & 48 i kipAdEasy-1, Kt
W DH50. BJ5183. HEK-29341 fit A 5% bt Je 40 s T24
4 B B R B R R4 I R AL 30 12 W 24 4 i L i 2 3
S AR AT

.12 E&&XH FR 56142 N 1) BEpme TRlpac 1 H
Fermentas2y w); PR &I ¥ W ] B Hind 111, BamH 1.
T4 DNAJE #; §. DNAZ 7 B, DNA marker. 5K
I 258 5 i FEPCRANIY 7 5l f . PCRAAL A7 &
SEF4) M 1 TaKaRa A w5 (H A); JJow 4 O 71 &% H
OMEGA A ]; DNA#E U 71 &8 T TIANGENE A
H); R i A Lipofectamine™ 20004 H Invitrogen 2\ ]
(32 [H); DMEM#5 77 55 H Hyclone 2y ] (35 [#]); PCR
519 Ry b bR 4 SE (Invitrogen) 52 4 A PR 22
) 5¢ i, CCK-8H T Beyotime A BE 2~ 7] (H ).
1.1.3 3l4pi%3t  MiR-29a. miR-29cHi {4 5]
YA R B 51 IMiR-29a: 5'-CCT AGC ACC
ATC TGA AAT CG-3', miR-29¢: 5’-GCC TAG CAC

CAT TTG AAA TCG-3'; il Fis514741: 5'-GTG
CAG GGT CCG AGG T-3', miRNAYi ¥ s 5| #): 5'-
GTC GTA TCC AGT GCA GGG TCC GAG GTA TTC
GCA CTG GAT ACG ACT AAC CG-3'. #EGenBank
o 4 i AMiR-29a. miR-29cf) % X ZHDNAF 41, iz
Fprimer 5.0% it 4 MiR-29a. miR-29¢H] 5] 4,
B 519 7 41 5'-CGC GGA TCC ATG GTT AAA
GAG CCC AAT GTA TGC TG-3', 5'-CGC GGA TCC
ATG CGG CGT TGA TTG CGG GGC A-3"; R34
JF41: 5'-CCC AAG CTT TCAG TAT AAC CAT TCA
TGA TAT GCT AA-3'}5'-CCC AAG CTT TC A CAG
CAA AAT GCA ACT AGA GAA CAT C-3'; ¥l £ 4t
J V)7 5 BamH VI Hind 111, U6 L35 14): 5'-CTC
GCT TCG GCA GCA CA-3', U6 F iif 5| #: 5'-AAC
GCT TCA CGA ATT TGC GT-3,

1.2 A%

1.2.1 miR-29a. miR-29cA R3¢ IR
IO Je i 5% 4H 2L [ ZHDNA, PCRY HmiR-29a. miR-
29c. 8 B BER/INY 2360 bp 390 bp, #PCR>
YyitaT 2tk . PCRZ W At #i42 494 °C 1 min;
194 °C 30 s, IR 2K 56.4 °C/63.9 °C 30 s, 72 °C
1 min, § HE35MEIR; FRAEH72 °C 5 min. 2 )5t
1T 1.5%Z I fes v vk, 3R & 4l AL PCR P 4)
122 F4FH G pAdTrace-TO4-CMV-miR-29a/
chy M & F BamH 1#1Hind 1L YJmiR-29a/
c-PCRHMIpAdTrace-TO4 5 ki, itk lgV] )i r=4), £ T4
LB T 16 °C/KME [N 16 ho 38577 W) e Ak S 2
A KW FFB#DHSa, H550 mg/LER R+ A4 = (LB
SPARGEAT Ik . BRI IR 4y v B B VR, SREUIOR . £
BamH TR Hind DY) & PCR4E 5E, F1%Invitrogen
ONEVI T o %552 T T A 8 3 2 W IOk 44
pAdTrace-TO4-CMV-miR-29a/c.

123 FAMBEFFGME  Pme I FEHF
¥ JFkipAdTrace-TO4-CMV-miR-29a/c. Kk EAL I
A 2R S0 5 I 15 B S8 SR (pAdEasy-1) 4L i
Yo KT RBIS183 B Z A& 4 W . H 75 4750 mg/LAit
1% = T8 45 3% (LB P AR 0 0k BH Pk v B Bk Hh A
PR SCRE, 284 357 05, S HUTUR 21T Pac 1)
YSRE o WS I I TR AL R TR Ay 4 A pAdEasy-
1-miR-29a/c, TRAF BRI B JFUR o

12.4 HEK293%mfo L%, ¥3gEmmpmas EHH
Ji% 95 B 5t FipAdEasy-1-miR-29a/c 4 Pac 11§ V) £k '
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1k, ZEEDLE G, 7 ¥4 I Lipofectamine™ 20001 1]
Vi W, b A BE Ik 50% T HEK 293 40 J 34T #5 4, &
T37 °C. 5% COI Bi 15 7748 him, WL %2 40 i A2
R NCIEL. 4l AE K 4290% LA F HL % 2E 40 i 93 4%
RN, AR AN, J B2 VRRI3UK, W50, 4 °C.
12 000 r/min /0215 min, YCHE 40 o 2437 i R 5
—AREH B 7%, ¥ RKIGFFRHEK 29340 fite, F)H i 25
SR ST IS AN i LA AR R R
125 FTaRmEHEZL  HAd-miR-29a/cliNG
B+ Ad-pAdTrace-TO47= F MM #5773 7 K G T24 40 Jfd,
48 hJii A HTRIzol 2 H 41 il S RNA, 101 4% 5% 2 cDNA
J&i, KI5 5 FPCREG MImiR-29a. miR-29c#
B L. MiIRNAW 5% 5[ 4): 5'-GTC GTA TCC AGT
GCA GGG TCC GAG GTA TTC GCA CTG GAT ACG
ACT AAC CG-3'. % TaKaRaZ\ ] 100 % S 5 it
BIEAT . S 2 SPCRAC A TR 195 °C 30 s; A&
95 °C 10 s, iE/k53 °C 20 s, #E{H172 °C 30 s, R 404
TEIR; VR L 65 °C~95 °C, 45 st hn0.5 °C. LLU6
HNZ, 2 ETVHE H SR AR Rk &
1.3 CCK-83%3

P A R I T24 40 M2 R0 T-96L (1 000/4L),
Ri 712 hjg EmiR-29c i 2%, 7097, 2, 3, 4 diY
IINCCK-8IX A, 4kL:15 74 h)m 76 B b EAS I %
YIDAH - 53 e B A TR SR G S BRI T24 0 % ],
FEE B AT A, BRSNS AL
14 Fitz4tiE

B T5 K4 Ak FTISPSS 17.08 143 #r, LA ¥ {E+
PRE 22 (et )7, A LIS FH RO 4G 56, 201 1) Ll At
FOne-way ANOVA /M IT, P<0.0538 7" Gt 2475 o

2 H#HR
2.1 miR-29a. miR-29cEE{ 1L F

PCR 4384 7= 22 B N b e 12 v vk o i vl AL,
360 bp /2390 bp/fimiR-29a. miR-29cDNA Fi B, K/
S EARF(ED.
2.2 EHEFHFRKIpAdTrace-TO4-cMV-miR-29a/c
HIEE

70 B I miR-29aFmiR-29¢ [ 1if 44 )7 41 76 A Sk
IR 20 v K BE 3 9911 2 49360 bp. 390 bp. St fifi ik H!
FR BE P 5 [ FH miR-29a AlmiR-29 ¢ il 5 | 4] 28 PCRAS:
ML K BamH TR Hind ISR I, S0 00 K/
AR R BE(B2ANE3) o o S 21 SOk A T e, 45 R

miR-29a miR-29¢
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M: DNA marker DL2000; miR-29a: 360 bp; miR-29¢: 390 bp.
El1 miR-29a. miR-29cE EPCRI 1&7=4)
Fig.1 PCR products of miR-29a and miR-29¢ genes
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M: DNA marker DL10000; 1: miR-29a PCR/4; 2: Jit fipAdTrance-
TO4-miR-29alfi 17 4); 3: pAdTrace-TO4.
M: DNA marker DL.10000; 1: PCR production of miR-29a; 2: restrictive en-
zyme digestion production of pAdTrance-TO4-miR-29a; 3: pAdTrace-TO4.
E2 PCREBamH IF1Hind NI BG4 EpAdTrace-TO4-
CMV-miR-29a
Fig.2 Identification of recombinant shuttle plasmid with
restrictive enzyme digestion and PCR
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M: DNA marker DL10000; 1: fifipAdTrance-TO4-miR-29cl 1) 7= 4);
2: pAdtrace-TO4.
M: DNA marker DL10000; 1: restrictive enzyme digestion production
of pAdTrance-TO4-miR-29c; 2: pAdTrace-TOA4.
3 BamH IF1Hind I EE1# M pAdTrace-TO4-cM V-
miR-29¢
Fig.3 Identification of recombinant shuttle plasmid with

restrictive enzyme digestion
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WAE WA A F B S miR-29a M miR-29¢ i 445 51 o
2.3 EFPRRERABKNEE

L B 55 FURLZS Pac 1Y) %5E, 1l 4)H13.0 Kb
4.5 Kb /N F B (E4). 15 0] 20 A0 7 Ad-miR-

bp
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M: DNA marker 5000; 1. 2: pAdEasy-1-miR-29a Pac 1B 1) 7= 4); 3:
pAdEasy-1-miR-29¢ Pac IFEV] =4
M: DNA marker 5000; 1: Pac 1 enzyme digestion production of
pAdEasy-1-miR-29a; 2: Pac I enzyme digestion production of pAdEasy-
1-miR-29c.
El4 EAMRFEFRRNEEYIEE
Fig.4 Identification of recombinant plasmid with plasmid

with restrictive enzyme digestion

29afI Ad-miR-29¢ Tk i) 4 1% o
24 FHRFHHEEMYE

T2 305 75 TORL S YA HEK -293 411 948 hj, m] i
KRN 9E, 12 B ER(EIS), S4fed ]
PFF B M 1.6} 10 2111995 TR
2.5 Real-time PCR#miR-29a. miR-29¢3RiA

Ad-miR-29a. Ad-miR-29¢/# 4:T2441 948 h)m,
miR-29a. miR-29¢[f] & 1A 7K T~ 5% 91 #4 % e 9 #E Ad-
pAdTrace-TO4 L K ALK YL #3111 40 . Wl 2 T (K6) o
2.6 CCK-83X

CCK-85 50 Fr il 4 it 5, 577 5052 dSE 50 204
it 5 JEL A V99 ZEL R L 200 i 84 B 3k O Sk ok A, 4 i
T 0] 26 249 S A B e 2245 /e 47 (P<0.05)0 A S Y
2 20 10 B e % 8 s B A R L TR) G B A 2 e
HHmiR-29a/c ‘& 2 I T24 40 fg (1 B4 5 (1 7)

3 it

MiR-29%% Ji% HimiR-29a/29b/29¢4 Ji%, miR-29a
JemiR-29¢4y AL T Je 4732 219327, 1k, %
THURIF 5Tk SEmiR-29s 75 S VERE 41 i 1 i . =4 i
MR SRR I bR AN M T AN e
Z R i R R e, MR RS . i H95HE

A: miR-29a2T (1 5¢); B: miR-29a1t; C: miR-29¢4T {454 ); D: miR-29¢ o
A: red fluorescence of miR-29a; B: the white light of miR-29a; C: red fluorescence of miR-29c¢; D: the white light of miR-29c.
El5 =R HmSRASE AHEK-29340B89 K 576 ¢ B M EL(100x)

Fig.5 Inverted microscope of HEK-293 cells 9 days after being transfected with recombinant adenovirus plasmid (100x%)
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Relative miR-29a expression
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P<0.01

Relative miR-29¢ expression

| o

Blank - +

Blank: 1E# T244M0i; — &Y Ad-pAd-Trance-TOANRIE 25 T244ML; +: /K Ad-miR-29a8{ Ad-miR-29c 5 23 (1 T24 41 g o
Blank: T24 cells; —: T24 cells infected by Ad-pAd-Trance-TO4; +: T24 cells infected byAd-miR-29a/c.
El6 Ad-miR-29a/cBRimE B L T244 M fFmiR-29a. miR-29c3Ri%
Fig.6 Identify expressions of miR-29a and miR-29c of T24 cells infected by Ad-miR-29a/c

—e—Control
1.6 ——Ad-RFP
—~¥-Ad-RFP-miR-29a

0.4

g
wn

0 1 2 3
Time (d)
A: miR-29ailI T24 41 i £+ B: miR-29¢HiIT2441 w4 .

—e— Control
—o— Ad-RFP
1.87 —— Ad-RFP-miR-29¢

0 1 2 3 4 5
Time (d)

A inhibiting effects of miR-29a on T24 cell growth; B: inhibiting effects of miR-29¢ on T24 cell growth.
El7 miR-29a/c33 T2440 A0 A9 % KA HI1EFH
Fig.7 Inhibiting effects of miR-29a/c on T24 cell growth

AT WA EEEEH . WimiR-29a/29b/29¢7E &
PERE AN A 11 i 2RO R I, JF BB i 5 CDK6IT)
3'UTRDX AR ) P &5 5, i H SR IR BRI, $1HICDK6
5 CyclinD145 4, Ml i yeg B4 5, (2 B0 15 W
G R I, A NEAE g 09 HH MR -29 B 4251 1) Bt
T8 FAIMCL1 X BCL-2, {8k 1 4 o 9 -4, i
oK, Dyrskjet 3R] FH Agt HE A A4 K I bk g 26 20 2 b5
AHEAT I R, % BRmiR-29a/c i B it g vh e 1k
U, EURAS R BE IR g A ST A I, R IR
miR-29a/c 315 5 55 Dt i b Jjg S Pl 45 0. (R,
O T miR-29a/c7E 5% It g r (1) AR R B AH R S
R F AL W ANE 28, Rk, 4 T S 2PAFFimiR-
29a. miR-29c7E 5% eds 41 M 1R A= 4 2 g, AR
Fa0r R s 5 HA R s E )2, Bk

HEN. GG R EA 55 H &m0
IR T 215 Ad-miR-29a.  Ad-miR-29¢(¥] iR 455 7
R, IFXTmiR-29cX] I 1Dt g 40 1 14 52 fie 7 1R) R e Ak
TSNS, KA RN LA D e e
ARG FHURS A T A R0 B A S r 1 T H .
AR ZH K A E LN T, R 1E N A
YIS N LTS HmiR-29a/c I 3R IE, by 55 e Jis it ik 2
T 4 AL S I AR AR AN SE 3G T AP 5 TiEmiR-29a/cH)
il 1% IO 9 40 B ) G 5, #R Bithttp://www.microrna.org/
microrna M http://www.targetscan.org £ i £ Tl il miR -
29a/cHIHERE A, ARSI K3t — D U6 liEmiR-29a/c 5
AKTHIFEA, KR, & i #0 I PI3K/AK TS = i #%
T 0 T I D s 40 L ) 39 5, #R 2R AmiR-29a/c Ay it
RO TT 5% g () v] BeE
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