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@ E  MiR-17-92 F:[H % (miR-17-92 cluster) (N AL A MU IE 5E o4k T2 Bk & LA S8
A SRR R SRR B2 H AT miR-17-92 FE AR A KK B IERIEATERE . N T Y miR-
17-92 B RFELEXS (Gallus gallus) EA K E TP HIVE FHAIHLE], AHEFRIEE T3 miR-17-92 KR 1) I 55 4%
IR . ARG IE R ZH AR, B PCR Y XS miR-17-92 FE K%, % H i b £ IR R R IE R A FRIA
¥i pacAd5 miR-GFP Shuttle Vector, 35 15 5 241 %% #2 Jii ki pacAd5-MiR-17-92 cluster, i iy 44 3 5 & 42 )it A
pacAd5 9.2-100 73 5l & Pac 1 B V) 264k J5 , FL % G AD293 41l i , 22 [F) 5 = 2H 35 45 X% 5 244 i 25 rAd5-
MiR-17-92 cluster. =295 #5434 J5 , K H 1 204 fo 55 77 4 )& 4% & (50% tissue culture infective dose,
TCIDso) M 7 J73 B B, 2K I PCR 4 52 Ay % 5 = 2H [l 75 rAd5-miR-17-92 cluster. 45 5% 7R H 20 i
I 5% rAd5-MiR-17-92 cluster F1745 4 iR 9% 7% rAd-control [ i 3% 51 1x10° pfu/mL. PCR¥™#4H! 1 879
bp T /N PR S P2 s W P 25 S 5 U P 41 56 A — 3. g A MR R Ak A A XS I T T A Y, SR
stem-loop RT-PCR A& 2. 7R, 7 25 28 593 3 188 41 B miR-17-92 J: K 7% 7 1) miR-19a A1 miR-20a 3215 &
T HEAH ) 2.2 0.2 £ (P<<0.01). % 554 i 55 70 il 26 4 4 Fh N RS b Bz 481 il (human embryonic kidney
epithelial cell, HEK) 293A. 293T. AD293 Al HEK?293. 7k 4 1k X% i fig 7 4H M (immortalized chicken
preadipocytes, ICPA). 3 % £F 2 4] i (chicken fibroblast cell, DF1). A I F7 4 Jig (human epithelial cells,
HaCaT) A1 2 Jif Jifs B 2T 45 41 2 (sheep embryonic fibroblasts, SEF), S FH %¢ 't (& 14k 5% X 22 ) Ihir 975 25 Jk e 15
Olo S5 RKIL, AR EE XS ik 8 Fh Al i i) IR G R AN R, oy, 72 40 AR B L 52 40 il 293A.293T .
AD293 I HEK293 H [ B GL R AR AR &, £E N b 52 20 i K = IR i Js 1 44 240 i w1 R e 2k 3 v 46, {HL AR UK
A ARSI 77 20 BRI XS s 1 A4 4 v PR R G S R A o AT T D A S PRI XS miR- 17-92 255 DR % B 2H it
B ARE— DT miR-17-92 BRI EAE RS A= Kk B H AR FH R HEML SR bt it TR
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development and tumorigenesis in mammals. However, the roles and mechanisms of miR- 17-92 cluster in
chicken growth and development remain to be elucidated. To explore the roles and the mechanisms of miR-17-
92 cluster in chicken growth and development, in this study, chicken miR-17-92 cluster was PCR amplified
from chicken genomic DNA and ligated into pacAd5 miR-GFP Shuttle Vector to yield recombinant vector
containing the chicken miR- 17-92 cluster. The resultant vector pacAd5- miR- 17- 92 cluster and backbone
plasmid pacAd5 9.2-100 were respectively linearized with Pac 1, and then cotransfected into AD293 cells to
generate the recombinant adenovirus expressing miR- 17-92 cluster, named as rAd5-miR- 17- 92 cluster, by
homologous recombination. The virus titer was determined by using TCIDs (50% tissue culture infective
dose) assay after the virus amplification. The recombinant adenovirus rAd5-miR-17-92 cluster was identified
by PCR and sequencing. The recombinant adenovirus rAd5-miR-17-92 cluster and empty vector virus were
inoculated into the immortalized chicken preadipocytes (ICPA), respectively, and the expression of miR-17-92
cluster member was detected by Real-time stem-loop RT-PCR. The results showed that the titers of both of
recombinant adenovirus rAd5-miR-17-92 cluster and empty vector adenovirus rAd-control reached 1x10° pfu/
ml. PCR identification showed a specific product of 879 bp was amplified from the recombinant adenovirus
containing chicken miR-17-92 cluster, and sequencing result showed that the acquired sequence was identical
to the expected sequence. Real-time stem-loop RT-PCR analysis showed the relative expression levels of miR-
19a and miR-20a, two members of miR-17-92 cluster, were significantly increased to (2.2+0.2)-fold in ICPA
cells infected by recombinant adenovirus when compared with those in cells infected with empty vector virus
(P<<0.01). Taken together, these results suggested the recombinant adenovirus rAd5-miR- 17-92 cluster was
successfully prepared. Four human embryonic kidney epithelial cells (HEK) (293A, 293T, AD293 and
HEK293), ICPA cells, chicken fibroblast (DF1), human epithelial cells (HaCaT) and sheep embryonic
fibroblasts (SEF) were individually infected by rAd5-miR-17-92 cluster, and infection efficiency was detected
by fluorescence microscopy. The results showed that the infection efficiency of rAd5-miR-17-92 cluster was
different in different cell types, it was high in 293A, 293T, AD293 and HEK?293, moderate in HaCaT and SEF,
but Low in ICPA and DFL1 cells. Taken together, these data suggested that recombinant adenovirus expressing
miR- 17- 92 cluster was successfully prepared, which can contribute to further study on the roles and
mechanisms of miR-17-92 cluster in chicken growth and development.

Keywords Chicken (Gallus gallus), MiR-17-92 cluster, Recombinant adenovirus, Infection efficiency

MicroRNAs (miRNAs) & — 28 K /N4 22 4 #%
HIR M AE gD RNA 7> 7, & — R B B 3 5% 5 2
DR 3R 08 T ¥% R 7, 38 I el 2 HO AR 45 A TR R A
MRNA ] 3UTR, FEHE 5 K] mRNA B i sl B 340
i, AT VR 458 B R AT (1) 3R 3 (Chakraborty et al.,
2016). miRNAZEZHIETE AT K B AR
DL 975 R %5 25 244 H (Musilova et al., 2015) .

MIRNA 75 4 4 b5 2 AH AR, DL R 7R T
AAEME . miR-17-92 FE A ff A2 — > m FE LR 5T 1) miR-
NA JE K % . miR-17-92 3 K % A 45 - AN 12
mMiRNA, 73 5l /& miR- 17(miR-17-5p 1 miR-17-3p)-
miR- 18a~ miR- 19a~ miR- 196~ miR- 20a ;. miR- 92
(Fuziwara et al., 2015). 14K, X0 L 39 (1 AF 52
RIL, miR-17-92 R RS 50 il o R 48 i

B KR E %L R (Chen et al., 2016; Mao et al.,
2016; Fiedler, Thum, 2016). #ff 5736 & B, miR-17-
92 K& DR f AE NELAE J AR HE IR i 55 22 b e 8 400 P v
Bl 1A . miR-17-92 LR 1% Be % 410 ) 4H e ) A 2
P 4 8 1 15 it 400 1) 771 1A (cyclin-dependent kinase
inhibitor 1A, CDKN1A). i % i % % ¥ & 1 (phos-
phatase and tensin homolog, PTEN) 112 I - & H
(Bcl-2 interacting mediator of cell death, Bim) ] %&
i, (BRI BB 16 & 2E (W et al., 2015). miR-17-92
FE PR 2 28 LA A 1 A 2 A 9 2 [X] (oncomiR-
1) (Olive et al., 2010). {HW A HRIEFK, miR-17-92 3
PR % mT AR D9 408 5 IR, A5 0T FEE SE miR-17-5p 1
L e E ot 0 ) 7L IR B 25 B 1 (amplified in
breast cancer, AIB1) 1 1] L i J 41 fE 1 34 5E (Hos-
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sain etal., 2006). H B, miR-17-92 KK FEAE A (Gal-
lus gallus) KK E HHHIEH &AL A+ 0 iF
HE o ASURBZE AT I 000 A 7 40 /) RNA =0
W T8 W miR-17-92 KL PR AL XS i AR 7 48 i o 50
(Yao et al., 2011); it — L KA} FLik K I, 3 miR-17-
92 KE[RI#% % 53 miR-19a K1 miR-19b #EAF F 40 i J&
B8 4% 73 ¥ (Lin-9 DREAM MuvB core complex
component, LIN9), 1f7 LINO fi& 5% #1117k A= A6 3 Hif fig
JU7 40 B ) 38 FEH (R B9 55, 2016) . X 2E it AU 45 SRR
miR-17-92 3 R FRAENS Jlg 7 A il b A3 AR T . Btk
Z A, B AR IE FR miR- 17-92 FE [ % A% 51 miR-
19b-3p 18 I BEAE FH T 19 2L 4l g A & R0 K B o I
A% i1 1(Acyl-CoA synthetase long-chain family mem-
ber 1, ACSLL) i i3k X% i A i 40 B fr) 384 5 , ACSLL 1]
Z: 5 A AR 197 1 AR W & i MR T IR AR L 1 48
WA R4 E % (Huang et al., 2015) .

AW T FH S R Fa BN 5 B IR B R TA R
G, K T XS miR-17-92 FE DR R I B 4 i 25, JF b
LT A [ 48 L ) e 8 2%, UBAS A 5 A 72 miR-
17-92 Fe PRIRAE RS AR H A RO I AR F AL
Sl B
1 #RE5FE
1.1 w5 IRF

JFURE PR PR B 4 i

52wk B N 5 R 0 B 3R A R 48 RAPAC®
miRNA Adenoviral Expression System( % 42 Ji ¥
pacAd5miR-GFP Shuttle Vector A1 42 i ¥i pacAd5
9.2-100 Vector) 4 5 CellBiolabs 23 7] (3£ [H) ; /&322
K i Topl0 4 H Jb it & X E&AEMHEARF R A
7] NJR B b B 41 A (human embryonic kidney epi-
thelial cell, HEK) AD293 4l i t DU 1] K 22 44 74 [ Fe
oSS A T N IR 4 i 293A. 293T.
HEK293. 7Kk “E A4 X i JIg /7 4 i (immortalized chick-
en preadipocytes, ICPA). 5 il £ 4 41 Jitd (chicken fi-
broblast cell, DF1). A I 57 41 ffi (human epithelial
cells, HaCaT) F1 = IR if3 1l 21 44 4 2 (sheep embryon-
ic fibroblasts, SEF) ) Jy AL =5 {547

1.1.2  FERF)

BR %1 E N VIS Pac 1 ~BamH 1 ~Nhe 1 1 Xba |
)% [ New England BioLabs 7 & (3% [H); & [ fiff

111

K. DNA % & i (TranStart Tag DNA Polymerase).
T4 DNA %45 . DNA marker #1 RT-PCR i 7] & 45
B0 H A TREABRA A (TaKaRa, 1 E KHE);
JRL$2 B 771 B CR $2) F1 DNA 24k 1855 &0 H
Qiagen(f#[%); g Jii 1 Lipofectamine™ 2000 A Tryp-
sin-EDTA I E Invitrogen(% [E); DMEM £ 77 3£ 3
FAG A L35 % H GIBCO(£ ).

1.2 SRI§HE

4 i 3 7

A B ST BT A 40 Bl 293A. 293T. AD293.
HEK?293. DF1.HaCaT. SEF 41l fi ¥ 55 3% T8 i 1
10% fif 4+ I35 S 249K & 79 100 U/mL 5 % % 100
mo/L ¥ 5 K ) DMEM K73, ICPA 4 i 15 7% T
N7 10 % fia 4 i M 249 2 24 100 UlmL 5 %5 %
100 mg/L %555 % ) DMEM/F12 ¥ 3758, Y7E 37 C,
5% CO, 5 T AT AR 77, 24~48 hEAR L IR
1.2.2  EAJIRI AR R (1A 4

HRYE miR-17-92 FE DRI AL XS B DR AH vh 1) PP 314
KH(chrl: 152 248 070-152 248 865), ¥ it miR-17-92
LR % 1 PCR 4734 5] #)(miR-17-92 cluster-F, miR-
17-92 cluster-R) (% 1), I HAEH EUF 51 N\ BamH 1
B UIAL, FF5IN Xba 1 BEVIAL S . DAXSFE R 4
R, PCRY MY miR-17-92 JE K%, § 18 7= K
/NJ9879 bp. PCR R JBiAA F A : #AAR DNA(S0 ng/
pl)l pl. bR 9iE 51 %7 (10 pmol/L) % 0.2 pmol.
dNTP(2.5 mmol/L) 1 pL.Taqg DNA A 0.1 pl.
10 x buffer 1 pL, H K X 25 K %h £ 10 L. PCR
SN S5 A - 94 CTIAEE 5 mins 94 °C 30 s, 55 °C
30's,72 °C 1 min A—MEH, 34T 30 MIEH; 72 C
ZE{H 10 min; )5 4 CHRE 10 mine miR-17-92 3[4
5 1 PCR 4 34 72 1) F1 28 42 it ki pacAd5 miR-GFP
Shuttle Vector 28 BamH 1 1 Nhe 1 B, 18 i B A5
R FC PR UK i TR SC b aR P b 2 Pt A A o o etk
1L PCR 4 14 7= 4 F11 %8 42 J5i ¥ pacAd5 miR-GFP
Shuttle Vector i3 47 3 4% , % F 7 1% e 4k K I+ 1
(Escherichia coli), Bk HLER 7% , 35 77 J5 $2& WU s R i 47
W 58I

1.2.3 HEAMRFEELE

A KR B 3T 1) AD293 41 g £ F T 60 mm
Fr g2 ML, 40 B il B0k 70% 0, K 4 g H2H iR

121
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®1 SIMER

Table 1 Primer information

ElEVELR S

Primer name

SIMF51(5'~3)

Primer sequence

F i
Purpose

miR-17-92 cluster-F
miR-17-92 cluster-R

miR-19a-F ACACTCCAGCTGGGTGTGCAAATCTATGCAA

miR-19a-R CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTT-
GAGTCAGTTTT

miR-20a-F ACACTCCAGCTGGGTAAAGTGCTTATAGTGC

miR-20a-R CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTT-
GAGCTACCTGC

URP TGGTGTCGTGGAGTCG

U6-F CTCGCTTCGGCAGCACA

U6-R AACGCTTCACGAATTTGCGT

YF TTTGCACCATTCTAAAGAAT

YR AAACCTCTTACATCAGTTA

CGGGATCCTTCTTTTCTTTCAGCAGG
GCTCTAGATGTTTCAGCCTCTATCCC

MIR-17-92 % Kl K4 14
Amplification of miR-17-92 cluster
Real time stem-loop RT-PCR #i& 73 bt
Real time stem-loop RT-PCR analysis

WS K3k 73 M

Real time reference genes RT-PCR analysis
HA R PCREE

Recombinant adenovirus PCR identification

BN R R BamH 1 BEVIAL A, SR RIZEFR IR Xba 1 BEVIRL AT

BamH 1 restriction site is underlined, and Xba I restriction site was double-underlined in the primer sequence

I3 5 MR i kE pacAdS-miR-17-92 cluster 11 wg &
BRJFURL pacAd5 9. 2-100 73l FH Pac 1 B UIfd 2 2644
1k, %8 J5 I DNA Sl A7) Sk AT AL, i e i 4k
[ P b 2 M A6 R VR A, A A Lipofecta mine™
2000 it 71 % G% O 15 77 45 1) AD293 41 e, 37 “CE iR
FIRT d )G, B HE IR R AN, £r I M 2 41
J# 975 4% (cytopathic effect, CPE) J5 , I £ 41 il , & 52
VR 3 VK, B0 I A B, WK 2H i L 3L
i 4 N rAd5-miR-17-92 cluster, & T--80 CHE 17
1.2.4  HEARYHEIY 1Y

e 3x10°~5x10° 4> AD293 4 i T T75 4 ffu 1%
TR, £ 20 M i A i 5A Q0% R, i N B 41 R0 5
rAd5-miR-17-92 cluster JFU , £ R 43 4 g Hi 2 i
T[40 22, H AT 60%~80%2H i fii B i, g S2.41
Ji, 1) 2% B 2, P IR A 1.2.30 R d ki 3~4 4
19 )5, 1% IS 2% SR (4 R 77 45, 2015) 1) 77 i
SERERN L, 3%, I E T -80 CIRAT -
1.25 HEANRHEEEN PCR &

HY 50 pL B 2H B0 5, NN 2 pl E E g K
(20 g/L), 56 CZAMF T M1 h, 37K 5 min, K%
30 s, W50 J5 B 2~5 ol (9 b3 9, A1) i
513 FRRAAR L REME S I(YR, YF) (3R 1)t 47
PCR Y"1 miR-17-92 2: A% . PCR R MAK RN : 7

4195 8 DNA AR (50 ng/pl) 1 pL. b R iE5]
) (10 wmol/L) %% 0.2 pmol. dNTP(2.5 mmol/L) 1
wlTag DNA 4 0.1 wl.10 x buffer 1 L, F K
B XUE KM A 10 wl. PCR [N & E A : 94 CHIAR
£ 5 min; 94 °C 305,55 °C 305,72 °C 1 min A —4
PEIR, AT 30 MG ; 72 “CLEfH 10 min; 5 )5 4 CHR
.10 min. PCR P#H40 1%35 JIE B Bt s Hh K ARG 1 o
1.2.6 HEAPYHEFEHRDL

W 5 4 IR % B rAd5-miR-17-92 cluster F1%5 %%
Ji99i 2 rAd5-control 43 7l /& 4% ICPA 41 fitl, 48 h J5 H
Trizol 77145 HUZH M = RNA, FH 01 52 & RNA KR FE .
HURNAL.O g AR, FIIH BTG B miR-19a
miR-20a ) 2531 5] ) (miR-19a-R, miR-20a-R), 1% [t
Promega Improm-I1(Promega) 5t B 15 & il cDNA, F+:
% FastStart Universal SYBR Green Master (ROX)
(Roche) 15 BH 15 , A2 I 40 P o miR-17-92 J5 R % i R
miR-19a F1 miR-20a )1 L 1% L . Real-time RT-
PCR % 44 %5 : cDNA 45 (50 ng/pL) 1.0 pL, EF
W% 51 90 (10 pmol/L) % 0.2 nL, FastStart Universal
SYBR Green Master(ROX)(2x) 5 wL, JH 7K i X% 7K
#ME 10 pl. Real-time PCR 23 %1 : 95 CTiAE
10 min; 95 °CAZ 4 15 s, 60 CE P4 ZE{# 60 s, £ 404>
fEIA . K ABI 7500 SZ i 5% ' 5€ & PCR X3k 47
Real-time RT-PCR & I 73 #t . LA U6 £ K W N 2,
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miR-19a, miR-20a [] .. 7 51473 5] 9 (miR-19a-
F, URP)(miR-20a-F, URP)(# 1).
1.2.7  EARFRFEX ARG G R A L T

g3 B R 1x 1054 1 N IR b 57 41 il 293A..
293T. AD293 F1 HEK293, ICPA #f Jftd . DF1 4 Jity .
HaCaT 4fi fifs LA}z SEF 4i i 31 8 Fp 4l i e T 6 1L
Wb, 24 hJiE , K 2 ZH B9 7% rAd5-miR-17-92 cluster
L AH [E] [ J& e 5 % (multiplicity of infection, MOI)
(MOI=300) %> 7 B e iX 8 Fh 4 i, B UL f5 148 h 1y,
TE 56 62 iUEE (Leica /A ], 78 [E]) AL 42 &A1 B 1)
i 2H 597 75 rAd5-miR-17-92 cluster B YL 3% .

2N =T

. FH SPSS15.0 At X s 36 B s it AT ik 24 43
BT, B DL XESD 3275, K 5 22 40 Witk AT 25 4H 1A 1)
Z= 5 LB BT, *P<<0.05 FRon £ 7 8 3%, **P<<0.01
RINEFWEE

2 H#R5HH
2.1 BmiR-17-92 EFAFZHI PCR I 1

DG miR-17-92 J DR 1% 1) B 2H JI s B 27 AR 2K
A, BT miR-17-92 F: % 5L 51 9 (miR-17-92 clu-
ster-F, miR-17-92 cluster-R) (3 1), 51 ¥ .. N iiF
5> BIAE N BamH T F1 Xba T BEVIAL 5, DLASFE R 4
AR EAT PCR A1, &7 38 7= W) T0UHA K /N Dy 879
bp. B BEHE R UK T R, miR-17-92 2[R 75
() PCR 4 34 7 1 K /N 2 879 bp, K /N5 Tl 1 — %
(B 1), KERIIY 3G 7 X miR-17-92 FE A%

22 EHAFRRNMTRRANETIEE

JBR 7 5 B B4R JSURL A 2 AR B R & Pac 1 261
b J5 S Ge 2l i, CE A N 2R AT R IR S A S IR
AP 5HEIRATT, B 285Uk pacAd5 9.2-100
2 Pac | FREEVIRTG IS5 KN B 43
33F12 kb(E 2). X miR-17-92 3K #% PCR ™ # /
B2 BamH 1 #1 Xba 1 XU 5 4 N\ R0 B8 5 HR 4%
14 pacAd5 miR-GFP Shuttle Vector, 3k 5 # 41 % #2
J5i KL pacAd5-miR-17-92 cluster. 4 % 48 i ki 48
Pac | HLES V) AT %558, 85 T W— 4520 8.7 kb 11
2t (B 3) . KBTI % 5 1E i 1) B 20 27 4R TORLI% |
VSR N w0, W 4 SR R B, EAH o R R P
375 ER _Fik PCR SEf%E Fr By 7 41 56 4 — (K 4)

1.2.8

1 2 M bp
—2000
1000
=750
500
200
100

B 1 IBmiR-17-92 B E %I PCR Y 1ERk

Figure 1 Agarose gel electrophoresis analysis of the PCR
products of chicken miR-17-92 cluster

M: DNA X 53T S bRk Trans2K s kI8 1~2: miR-17-92 %%
% PCR ™)

M: Trans2K DNA marker; 1~2: PCR product of miR-17-92
cluster

bp ML M2 1 2 M2 bp
—33000
—23130
—9416
8000— — 6557
5000~ —4361
3000—
—2322
2000— 2027
1000—
750—
500— —b564
200—
100— —125

B2 BZEFEHpacAds9.2-100 WEETILE

Figure 2 Restriction enzyme digestion of backbone plas-
mid pacAd5 9.2-100

M1: DNA A%} 43 F i & b #E Trans2K Plus 1T ; M2: DNA A
XF 431 R EARHEN-Hind Il digest; 1~2: B 42 i ki pacAdS 9. 2-
1004 Pac 1 BEVIHIF=40)

M1: Trans2K Plus I DNA marker; M2: \-Hind Ill digested
DNA marker; 1~2: Backbone plasmid pacAd5 9. 2-100 digest-
ed with Pac |

2.3 BmiR-17-N2 ERFHEEARFENELE

¥ = 2H IR 55 9 AR B kL pacAd5-miR-17-92
cluster £ %2 5 ki pacAd5 9.2-100 43 5 FH Pac 1 F
DI 2 28 Ak f5 3 3% Y AD293 41 fig 24 h 5 , FIIH
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bp M 1 2

8000_
5000—
3000—
2000—
1000_
750~
500
200
100"

B3 EHAFHRFEN pacAdS-miR-17-92 K BEEYIEE
Figure 3 Restriction enzyme digestion of the recombi-
nant plasmid pacAd5-miR-17-92 cluster

M: DNA # X 73 7 it & b #E Trans2K Plus 1T 5 1: /it ¥i
pacAd5-miR-control £t Pac 1 B 1072905 2: JFi ki pacAd5-
miR-17-92 % Pac 1 BV 74

M: Trans2K Plus . DNA marker; 1: pacAd5-miR-control di-
gested with Pac [ ; 2: pacAd5-miR-17-92 digested with Pac 1

9 5 Rl W % RT DL R 2t U Ol B 1 AR (18
5A), H.BEH I 8] 2 1<, 2% (5 R B RIS HE

Bl 4 pacAd5-miR-17-92 £ E# BRI F Bt
Figure 4 Sequencing of pacAd5-miR-17-92 cluster

R B T I, & 14 d I, T LR 2 4 i A [
Jii 7% (K 5B). 1% 5 5 45 R K B, pacAd5-miR-17-
92 cluster J5i $i £ 1% Th £ AD293 48 o o £, 255 Sy fig
I 7 o

24 BmiR-17-92 ERAHEEARFEI1E

0,25 P B A0 R 7 T LIS, o i LU LD,
WAy WORIERR T . Uk, K E AR A E
G AD293 4, 4 BT A IR L 4 i AR [, K4 —
e it 755 I (R 3 76 IR J5 24~48 hy UL 240 i, S5 1%
LR RN T 1 B IR g ey N B E ) s
rAd5-miR-17-92 cluster & T-80 Clitiff. &2y
5, 96 WAL S AT WK & R B I 4R 6
B2 MAS R, TR (K 6). St —Fe Iy 4,
BRI 238 0 10~100 £, — & it 4 5 RO RT 3R 15 5
T S BRI o

pacAd5-miR-17-92 £ PR TR BTl 5 41 B 26 22 45 73 il g = 35073 i 2 %7 42 21 44 pacAdS miR-GFP Shuttle Vector /541 & #53

miR-17-92 E K 54 44 5 471

The acquired sequence of pacAd5-miR-17-92 cluster from left to right: the partial sequence of the pacAd5 miR-GFP Shuttle

Vector and the partial sequence of miR-17-92 cluster

5 BHARRSHNERGFERR=100 pm)

Figure 5 Fluorescent microscopy of the AD293 cells co-
transfected with pacAdS-miR-17-92 cluster and pacAd5
9.2-100 (Bar=100 pm)

A EGLS 24 h )9O G B 445 10 d I 2O

A: Fluorescent image of the AD293 cells at 24 h after transfec-
tion; B: Fluorescent image of the AD293 cells at 10 d after
transfection

6 EHARFEHNYIEGERR=100 pm)

Figure 6 Amplification of the recombinant adenovirus
rAd5-miR-17-92 cluster (Bar=100 pum)

A S LEY R 2 d M ZOEIE s B SR 2509 1 JS 2 d K 2%
JGHE By

A: Fluorescent image of the AD293 cells at 2 d after first
round amplification; B: Fluorescent image of the AD293 cells
at 2 d after the second round amplification
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bp M 1 2 3 4 5

2000—
1000__
750—
500
200—
100—

B 7 BmiR-17-92 BEFEZEEHRFEHIPCREE

Figure 7 Identification of the recombinant adenoviruses
encoding miR-17-92 cluster by PCR

M: DNA A4S 437 i AR vE Trans2K; 1, 2, 4: rAd5-control /)
PCR =4 ; 3: To AR (9 14 % #]) 5 5: rAd5-miR-17-92 cluster
[¥1PCR 4

M: Trans2K DNA marker; 1, 2 and 4: PCR product of rAd5-
control; 3: No template (Negative control); 5: PCR product of
rAd5-miR-17-92 cluster

2.5 EHEBRREHEENE

Y IRAT )8 B R FEARRE J5 , H Ph At i, W %%
A0 AR IE . AERR R DN 107~10° B L Y
21 i 35t 304 L AR, AR S Dy 107, 10° F1 10 )
FLUAIBH M A VK N 0.91,0.8 AT 0.3(H 4 2 Ay [7] — Hi
FEFE T am M AR FL A B FLE T A L), B R
N 107°~107"° (LI FE PR 28 35 0. R 1 4 A
R 9% W) J Yk B (50% tissue culture infective dose,
TCIDso) /7 ¥ 1H 5 A3 Y, 25 240 iR 95 2% rAd5-miR-17-
92 cluster ji% &y 10¢2°® = 10°pfu /mL.

2.6 BmiR-17-2 EFNHEEHBFENETE

T RS2 ) 2H B B XS miR-17-
92 F [N %, UL E 4 BRI 7% rAd5-miR-17-92 cluster [f]
DNA Jy i, FH 0 2 % #2 244 pacAd5 miR-GFP
Shuttle Vector - [{14¢ 7 P 51 #0347 % 58 (YR, YF)
(R 1) (Fr 551 Wy o] LAy 36 e 55 28 AR 404k b
BamH 1 H1 Nhe | ¥/~ Bl U162 53 18] (4 5 41)), 64T
PCR¥™ 1. B G hl e ri Ik 70 BT o, S8 55
rAd5-control [ PCR =4 a] I, 153 bp [ 4% 77 » 1fij #
2H B9 25 rAd5-miR-17-92 cluster [ PCR 2= 4] W,
1 023 bp( & 73 #Ak 7 41 [ 879 bp miR-17-92 F: [l
15) I RF 7 2% s (I 7), 3R B 1% B 240 I s 28 455 i 0
miR-17-92 %K%

2.7 MBmiR-17-92 BEE & EHIFRHERRIZEIE

AN miR-17-92 FE D] 7% 25 2H IR 75 5 15 2%
15 miR-17-92 F: A #% , ¥ rAd5-miR-17-92 cluster JIi

s 0.015 rAd-control rAd-miR-17-92
',: *x
i 3 xox
£
i % 0.010
' <
<z
%é 0.005
[5)
& 0.000
miR-19a miR-20a

B8 LAtE=EPCRAN mR-17-92 EEHKEHRRFSE
ICPA 4RI iy FRi%

Figure 8 MiRNA expression analysis of the recombinant
adenovirus rAd5-miR-17-92 cluster in ICPA cells by Real-
time stem-loop RT-PCR

n=3, U6 {F NS R **: P<0.01

n=3, U6 was used as an internal control; **: P<<0.01

R EETE M ICPA 41 i, 48 h Jo , 3% FH real-time stem-
loop RT-PCR F&ill ICPA 4 i miR-17-92 B: K% 1)
2 /% 2 miR-19a Al miR-20a [ & A 5 (& 8). 5
ol FE ZH 2% 425995 25 rAd-control JE e i 2 Ok L, S
6 2 21 g Fh miR-19a A1 miR-20a (1) % ik &% i 2% i
e T R ZH (P<<0.01), FIA & X HR 41 2.240.2
% ) IX 2R WA HIF 504 2 1) rAd5-miR-17-92 cluster it
I 75 BE 1 I Ih 3T miR-17-92 3£ A %

2.8 I miR-17-92 & [F 7% E 0I5 5 5 3T A [ 48 i
BURIRI LR

N T RS miR-17-92 F5 [R] 1% 55 40 B3 25060 AN [H)
YRR G, FEN T — P BIXS miR-17-92 KAl
% T 66 3 BT BF 9% B s kA, K EE 41 RO 2 rAd5-
miR-17-92 cluster 73 7 4% Fp 4 Fp N 'S F 5 44
(293A, 293T, AD293 il HEK293). ICPA 41 i1 . DF1
Y s - HaCaT 41 fitd &% SEF 41 ff 3t 8 Fh 41 fft , 5% FH 9%
e 5 A B W %5 LS B R 8 A [ 4 i (1) J G RL
R, GEREIR, BY)E 48 h, AR 5 rAd5-miR-
17-92 cluster 7£ 4 B N\ RS b Kz 41 il 293A.293T
AD293 FIl HEK293 1 (1) J& 4L % 1R 1=y , 7 HaCaT 4H
LN SEF 24 ffd o (1% Jek e 25 %6 v 4, {H 2 7E ICPA 4]
J K DFL 41 i IR e s e A (K1 9) o

3 i

A 5 % F RAPAD® miRNA JIi i 5 % 1k &
4, I3RS T =T X miR-17-92 FE R % B 41
JUR 7 o 38 I X AN [ 20 M P R G R T 7 BN, R
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Figure 9 Comparison analysis of the infection efficiency of recombinant adenovirus rAd5-miR-17-92 cluster in different

cell types (Bar=100 pm)

AR B: 54 if955 B rAd5-miR-17-92 cluster J& 4k 4 Fi AR ' 41 2 (293A . 293T . AD293 Fll HEK293) F1 385 Ji o't 27 il Flt e Al ¢ ol
BB I R s C Al D FE2H 0 2 rAdS-miR-17-92 cluster J& 4 7K A2 A XS F AR 7 (ICPA) X8 B AT 4E 41 g (DF1) . A L B2 41 g
(HaCaT)FlI=£JRJIG R 2T 4 40 L (SEF) 838 6 2% 2 Sl A 9 6 i i B Ay

Light microscopy (A) and fluorescence microscopy images (B) of four human embryonic kidney cells (293A, 293T, AD293 and

HEK293) infected by recombinant adenoviruses. Light microscopy (C) and fluorescence microscopy images (D) of immortal-
ized chicken preadipocytes (ICPA), chicken fibroblast cells (DF1), human epithelial cells (HaCaT) and sheep embryonic fibro-

blasts (SEF) infected by recombinant adenoviruses

20 A% B rAd5-miR-17-92 cluster 7€ 4 fih A RS 1 5z
41 i1 (293A, 293T, AD293 fil HEK293). HaCaT 41 il
A Kz SEF 2 Jifd 1) J% G 280 23 35 1y, (ELAE ICPA 41 Jf A
DFL 41 ffg b (R QL BRI . ARBIFFE I &5 2R 5 3
R i 38 1Y) EE A IR B N IR b R 4 PR (293A,
293T, AD293 Fll HEK293). HaCaT 4H it L 2 SEF 4|
0 P J% G % %6 A — S (Saha et al., 2014; 5 8 3 4%,
2007; 5K A7 7755, 2012). X Wi L3l i) WF ST E 5K
H2H 106 55 BE 0% 75 1l L PRIRD R 1o S5 A 0T i 1E 1) 4
2RI ff AR e 204 H I JE PR (Rauschhuber et al.,

2012), HXF AR b 2 40 i - HaCaT 41 fitg A /2 SEF
2 0 A A e Y B GE R0E (Martin et all, 2015; 455/ i
5, 2016). 5 AHI 9T 45 FAH —F, {8 ¢ #5 55 (2008)
B R N YRS R s 2 R B A X XS I B AT
Y 4 B (CEF) I R L 0% R 22.3% . X LE B 5T 3%
B, N Y5 5 75 1T X X0 A0 1 J e R A S
fik. SEAf5E & PCR SR EIR, X IRAAMEL, EH
[l 97 % rAd5-miR-17-92 cluster 7£ ICPA 4 fitu o i) 3
RIBEBRIA R RS KBRS R EHE
S U975 H 5 XS 41 A R R SRR e SR IR — B
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JI 95 25 20 N R 4T P B A0 Je ek 1 ) L 4
2 THI 1) P9 5 52 A7 G 45 4 B 5o i 25 R 2E I B A
(&, F1li, 2008). H Al A1, B a5 i kgL
BN MO A 2%, 348 52 31| #E 2 15 42 T8I 1) %2
A 1R 5, 200 L I T ) 52 Ak 0k BBk vy, i
BE 1 /8% 2 240 % B =5 (Communal et al., 2003). fift
9 EE O S A B b B R R AN T A i A
I 73 %2 14 (coxsackie-adenovirus receptor, CAR) %5 4
(Bergelson et al., 1997; Hidaka et al., 1999), %A J5 F
25 B9 B L AR I A B ¥ RGD P8 (R &R H &
TR - R A2 R 5 41 I JE b 1 2 A 28 50 1 0t (v B
3, avB5, abBL, a3BL)AH EAEFH , AT 155 240 Ffa s % A=
N, AL ZE I 55, FH 0 IS 5 22 1 32 40 A% AN T
RAEVER o 4R & 1R 88 A 2R 505 17 (avB3,
avB5, abB1 Ma3R1)H Al LLR I RGD J7 41, MIfi{iE
E BE 20 B F i s 25 1 N /E A (Wickham et al.,
1993; Davison et al., 1997; Ruoslahti, 1996). Com-
munal %5 (2003) & BLTE 2 A6 IF 0 JUL4E i 3B (1)
F I PRAR I, 17 BELWT B 3Kk J5 2 i3k — 25 el b i
I3 B IR R0 2R, 45 SR U B B 2 I A O (v B3,
avB5, a5B1 Fla3B1)HE % 52 M iR i 75 B 4L R0
AHIT 7 o 4H A5 B rAd5-miR-17-92 cluster X IC-
PA 4 g A1 DF L 2 fifd 1) Jak % 20 31K 1Y) JiR AT W e A X
P e S 240 B R B A R (avB3, avB5, o5B1 Fla3p
1)RIBBAK, 5 BEGH MR 0 25 (10 N7 E A 58
4 A TR BT ICPA 41 i 2 DFL 4 it 2 T £
JI9 2 CAR 2440/ 5 U 13 I L R IR 1K

AHIF T 1) 2% miR-17-92 F5 [R5 55 41 s 25 48 A
1) H 2N T R B R I 3Rk 7 V5T i miR-17-92
BN FRAEXG A KR E I EHAE RS . B
AT TR T 1R BE B miR-17-92 BE R iR = 41
J 90 B » H 2 40 B IR G B R o0 i R I, B AH R
rAd5-miR-17-92 cluster X} ICPA il ffg 1 DFL 4l i 11
PRI, X T EOGVE A X — #E2H %
BT miR-17-92 FERE M DhRe b . B — B AR
LR Sk — B IR P m R B R . H Al
P R B R TR IR 2, B TEA
SR Bt (polybrene) i, SR 4t i mT LAY 5if 55 4H A5 25
()20 B SR AL R (5 2 A8 25, 2015) 5 (H S 2 T AR VR
S AE S B0 Ik AR AR ON R JE R A I R R
MR G R (SRR KR K)o, Fan 7RG
WA ot B 5 2 1T AT DA SO I B U G 4 i 1 B
A7 DT i v M B2 R B L 203 . Meunier S8 7 K

M2 @m0 REW SR AR Fets
o RR o 7 2 18T 5 3 B A I P AT HE SR 0 DA
T 2 75 MU 25 0T i 200 R B e s, S 0 I B A
S 1) 3L [K] % #% (Meunier- Durmort et al., 1997; Fer-
nandez, Rice, 2009; van der Poel et al., 2002; Park et
al., 2006). % 2. ¥ I i% (polyethyleneimine, PEI) /&
PR FN — R S 1 R A, %5 DNATE R
HEEY, IEE I F G S90S A, i
W A AE FHHEN 40 (Lee et al., 2012). £ i 1246 1)
PEI 1] 5 Jiit 48 I %% (deoxycholic acid, DA){E 7k H1 &
R GY), @i S S & B i IER Rt
Fhis oy 1 2R EWE M 2R R A 5T b, W] DU i 25
ANt CAR R 1) Bl Bead ik 3 4 A N 48 i AT 32
e R TP B T 24 1) U2 % A% %2 (Chae et al, 2011).
ARANGAE B B 8RB & o T REmE
Wl s 78 R i v EL AL B B rAd5-miR-17-92 cluster
XX 0 J R SRR e AR o ST B ) At ) B 2 i
T3 B3 73 AT miR-17-92 F= R AT X AR 7 A= pse (14
Je AR an R R IMEERA B A AR =
I 7 1 IR G ROR, 4 2R ) 45 miR-17-92 F: A
75 P L 2 30 O S 0 B BN B 3 1T JT FE miR-17-
92 FEPRIRAENS A K B HIAE 5T .

4 it

AT TR IR EE T XS miR-17-92 F PR % 55 41 i
T3 B » B YL K A2 XS BT I 4 A FE R AR I 2 T
miR-19a Fll miR-20a [ &1k . 4 i &k 4y 28 43 #r
B, B 40 e 2 0 AN IR B b Rz 41 P )RR AR AR
1 XN b Rz 2 R 2 R AT 4 4T D R TR L AL
SRR EU R A 7 400 M R X ol 2T 24 20 L JR A R
I AWF TR IS miR-17-92 FE [R] % 55 41 ig
1 IR AN T miR-17-92 FERFRAEXS A K K B
(IR FHER LRI 72 T
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