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[Abstract] Objective To determine miRNA-34a regulated cell senescence indirectly through targeting silent
mating-type information regulation 2 homologue 1 (SIRT1) in witro experiment. Methods A constructed pre-
miRNA -34a expression vector and a miRNA-1792 expression vector (not directly against any gene) were transfected
into HEK293 and HUVEC cell lines respectively. The expression levels of SIRT1 in each cell groups were detected
by RT-PCR and Western blot. The HUVEC cells were divided into different group: transfected with pre-miRNA-
34a expression vector (HUVEC-pre-miRNA-34a), transfected with miRNA-1792 expression vector (HUVEC-pre-
miRNA-1792) , treated HUVEC cell with SIRT1 activator resveratrol (final concentration 1 pmol/L, treatment for
2 h) (HUVEC-Res) , and HUVEC cells without any treatment as the control. Comet assay was applied to detect the
oxidative damage of above-mentioned cells after H, O, treatment for 2 h, and beta-galactosidase (SA-f-gal) staining
was used to detect the senescence of them in different time points after doxorubicin treatment for 2 h. Results Pre-
miRNA-34a expression vector was constructed successfully by sequencing confirmation. RT-PCR and Western blot
indicated that the overexpression of miRNA-34a down regulated mRNA and protein level of SIRT1 in HEK293-
miRNA-34a and HUVEC-miRNA-34a cell groups (P<C0.001). Comet assay revealed that HUVEC-miRNA-34a cell
group was the most sensitive to H, O, treatment, and the DNA damage of HUVEC-Res cell group was the most
minor. HUVEC-miRNA-34a cell group displayed higher frequency of SA-g-gal staining than that of other cell
groups. Conclusion miRNA-34a regulated cell senescence indirectly through targeting SIRTT.
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Fig 1 SIRTI expression level in HEK293., HUVEC groups
1. HEK293; 2. HEK293-premiRNA-34a; 3: HEK293-pre-
miRNA-1792; 4. HUVEC; 5: HUVEC-premiRNA-34a; 6:
HUVEC-pre-miRNA-1792

% 1 HEK293 HUVEC @& 4 i SIRTI B3R %K F (n=5)
Table 1 SIRT1 expression level in HEK293, HUVEC groups (n=5)

SIRT1/B-actin SIRT1/B-actin

mRNA protein
HEK293 0.784£0.06* 0.8340.04*
HEK293-pre-miRNA-34a 0.25%+0.03 0.41+0.03
HEK293-pre-miRNA-1792 0.70+0.05* 0.76+0.05*
HUVEC 0.92+0. 054 0.95+0. 024
HUVEC-pre-miRNA-34a 0.41%£0.02 0.50£0.03
HUVEC-pre-miRNA-1792 0.8040. 034 0.9140.024

x P<C0. 001, vs. HEK293-preemiRNA-34a group; /A P<0. 001, vs.
HUVEC-pre-miRNA-34a group
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Fig 2 Analysis chart of the neutral comet electrophoresis. X200
A:; HUVEC-miRNA-34a group; B: HUVEC-Res group; C: HUVEC-miRNA-1792 group; D: HUVEC group; a: H,O, treamted 2 h
(H;0O0,;+2 h); b; Changed medium after H,O, treamtment 2 h (H,0O, —2 h)
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Fig 3 The senescence of HUVE cells. SA-B-gal staining X200
A: HUVEC-miRNA-34a group; B: HUVEC-miRNA-1792 group; C: HUVEC-Res group; D: HUVEC group; a: 24 h; b: 72 h; ¢: 120 h
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Table 2 The statistical result of SA-B-gal staining for HUVEC cells SA-B-gal (%)
Group n 24 h 72 h 120 h
HUVEC 5 5.1£2.4 11. 344,44 15.5+0.7%
HUVEC-miRNA34a 5 12.5+3.1" 19.2+£3.8*-4 27.1£2.7*-%
HUVEC-miRNA1792 5 6.7+0.8 13.1+3.14 20.543.8%
HUVEC-Res 5 4.5+3.6 9.7£2.94 13.2+4,97

* P<C0.05, vs. HUVEC,
24 h and 72 h in the same group

BRI ANZE X miRNA Y B OE T fi# 2 5 ik JL
AEA TR . Ok 2 BB 58 45 R 2 ] miIRNA
L ) 5 e SR AR ELRR AR S e R R, T A B BH
FE R FaR . ) — R A R P e Sk
A AR5 a8 ) 5 2 A OGS I 1 4R
F W 2B T v R ) A% FAL ] 5 — 2 R G
B PRI R Rk R P A 5T B Bp SR, 5
B — A2 7 TH AR I A I A0 1 Y AR e R
JUE A HOR 2 IE S 2 B miRNA 25 % 52 % (1)
P ARBR T B AT B 5 miRNA-27a 75 2 BH
RGO S b v ik A 22 R0 Ah A oAb
K F XL T miRNA 783 % K 3 2% A0 OCB0 J7 Tl
(B BT LR T ZEAR 22 30F — 25 1 TAF ke R A ax
. UMEXT miRNA 5EZEXLRNMRREE
A p53 b miRNA ik oF 1 51 & 40 i A
Mt miRNA X F T i o 2 A G ik B 9
EE’\J?&:EJrﬁz\?ﬁ“KED
AHE T A O AT W0 R D miRNA 85 $50
BRI 55 2 A G L P SIRTT A i J2 miRNA-34a
EAEREAL L B AR S pre-miRNA-34a K352
AT e 4t L 0 L R #5258 )L RNA T3 (RNAD &%
N R S SIRTL 308K . 2 35 0E 7 5¢ T miRNA-
3da AN R UERE A G FE N F R . B A
HLUK B % J miRNA-34a B EMA)E 41l DNA
P05 B I i STRT L 800 70 1 22 24 st 4 39 174 4
e DNA # 73 ¢ 0 534, F Bl miRNA-34a /A § 1
SIRTI kUL Hk, 52w 40 fs DNA 45 473 1& &2 #H ¢
TIITRE » IR 40 453 475 72 %‘fﬂéﬁmﬁﬁﬁﬂa‘lﬂ
(AR RS 45 ST 360 20 440 5 AS T okt 1) 3% 347 & 4L SR i
Horp HUVEC-pre-miRNA-34a E‘Jﬁ%:&fﬁ%ﬁ‘ﬁ%
TH AW R miRNA-34a PR 20 il 5 2 2 F2 i
R VE AR W] BE 2 i N R K B SIRTL (3%
BRI, ALK I E T premiRNA-34a
%ﬁ%ﬁﬁi,m%H%ﬂzTﬁ%Fw SIRT1 33k, iF
me 4 B DNA $3 4518 52 b 2 il 2% . B2,

=24
5

E/
[T ALL

HUVEC-premiRNA-1792 and HUVEC-Res groups; /\ P<C0. 05,

vs. 24 h in the same group; # P<C0.05, vs.

miRNA Xf & PR 2 2k 14 40 i) 2 3 i 26 AL A8 S I 587
477 L AR el TG A 75 30 B L 46 FRE B

(18 R [N 0 5 B — 200 36 ik ) 0 e R T A 5 T

10

11

E’/umfiﬁ
2 X X #

Boehm M, Slack FA. Developmental timing microRNA and its
target regulate life span. Science,2005;310(5756) :1954-1957.
Melton C, Judson RL, Blelloch R. Opposing microRNA
families regulate self-renewal in mouse embryonic stem cells.
Nature,2010;463(7281) :621-626.

Griffiths-Jones S, Grocok RJ, Dongen SV, et al. miRNABase:
microRNA sequences, targets and gene nomenclature. Nucleic
Acids Res,2006;34(Database) : 140-144.
Megraw M, Sethupathy P, Corda B, et al.
the of microRNA  genomic
Nucleic Acids Res, 2007;

miRNAGen: a

database for study animal

organization and function. 35
(Database) : 149-155.
Kim DH, Saetrom P, Sn & ve O, MicroRNA-directed

Proc Natl

et al.
transcriptional gene silencing in mammalian cells.
Acad Sci U S A,2008;105(42):16230-16235.
Kirkwood TB. Understanding the odd science of aging. Cell,
200535120(4) .437-447.
Vaupel JW. Biodemography of human ageing. Nature, 2010;
464(7288) :536-542.
Eitan R, Kushnir M, Lithwick-yanai G, et al. Tumor
microRNA expression patterns associated with resistance to
platinum based chemotherapy and survival in ovarian cancer
patients. Gynecol Oncol,2009;114(2) ;253-259.
Boehmer ED, Goral J, Fauce DE, et al. Age-dependent
decrease in Toll-like receptor 4-mediated proinflammatory
cytokine production and mitogen-activated protein kinase
expression. J Leukoc Biol,2004;75(2) :342-349.
Chang TC, Wentzel EA, Kent OA, et al. Transactivation of
miR-34a by p53 broadly influences gene expression and
promotes apoptosis. Mol Cell,2007;26(5) :745-752.
He L, He X, Lim LP, et al. A microRNA component of the
p53 tumour suppressor network. Nature, 2007; 447 (7148)
1130-1134.

(2012 = 07 — 04 Y ki . 2012 — 09 — 10 &)

TR



