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Effect of Sirtuin3 on Hypoxic Preconditioning with Its Gene Knocked Down
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Abstract: [ Objective] To investigate the effect of Sirtuin3 (SIRT3) on hypoxic preconditioning (Hyp) with its gene knocked
down. [Methods] Empty vectors (pGCSIL-GFP) were used to select the suitable MOI. pGCSIL-PUR-SIRT3 -vectors were used in
formal experiments. Cells transfected with empty vectors or SIRT3-RNAi-LV were divided into control, hypoxic preconditioning +
Oxygen-glucose deprivation (Hyp+OGD) and OGD respectively. MTT assay was used for testing the cells viability. The ATP level was
evaluated using ATP Fluorometric Assay Kit. The expression of SIRT3, Peroxisome proliferator-activated receptor-y coactivator-1la
(PGC-1a) and Manganese superoxide dismutase (MnSOD) were assessed at the protein level by Western blot. [Results] After OGD,
MTT values decreased more in SIRT3-/— compared with Vector (0.430 + 0.009 vs 0.562 + 0.140, P < 0.01), but were increased in
Hyp + OGD respectively (P < 0.05), resulting in no significant difference between SIRT3—-/—- and Vector in Hyp+OGD (P = 0.311 >
0.05). After OGD, The ATP levels decreased more in SIRT3—/- compared with Vector (0.334 + 0.006 vs 0.453 + 0.015,P<0.01),
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but were increased in Hyp+OGD respectively (P < 0.05), resulting in no significant difference between SIRT3-/— and Vector in Hyp+
OGD (P =0.866 > 0.05). The expression of PGC—1a and MnSOD were declined significantly in the three groups of SIRT3 -/-
compared with that in Vector respectively (P < 0.05), but were both increased in Hyp+OGD and OGD compared with control (P <
0.05), and were increased more in Hyp+OGD compared with OGD (P < 0.05). [Conclusion] The expression of PGC-1a and MnSOD
were decreased with SIRT3 gene knocked down and SIRT3 was one of the ways that hypoxic preconditioning or hypoxia up regulated
the expression of MnSOD through PGC-1a pathway.
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[J SUN Yat-sen Univ(Med Sci),2012,33(1):1-7]

(hypoxic preconditioning ) o
: 1
121 RNA (RNA
interference , RNA1) 1.1
RNA mRNA SIRT3
, , o pGCSIL-
. siRNA PUR, 4 ( 1);
, siRNA, 4 x 108(TU/mL) ; pPC12
RNAi Bl BioMark ; RPMI-1640 | .
. (4-51 Gibco s MTT Sigma
Sirtuin3 (SIRT3) ;SIRT3 \PGC-1ac MnSOD N
o SIRT3 Cellsignaling  R&D;
N . Sigma, ATP Biovision
, 16=71] SIRT3 1.2
. PC12 RPMI 1640+
SIRT3 , 10% + 5%
, SIRT3 o
, 1.3
1 4

Table 1 Four SIRT3-RNAi sequences

Gene siRNA sequences
Sirt3-RNAI-LV 1#
5'- CeggeaGGACGGATAAGACAGACTATTCAAGAGATAGTCTGTCTTATCCGTCCigTTTTTg-3' (sense )
5'- AattcaaaaacaGGACGGATAAGACAGACTATCTCTTGAATAGTCTGTCTTATCCGTCCig-3' (an-sense )
Sirt3-RNAI-LV 2#
5"-ccgggaCAGACTATGGCTTACTTCTTTCAAGAGAAGAAGTAAGCCATAGTCTGLcTTTTg-3' (sense )
5'-aattcaaaaagaCAGACTATGGCTTACTTCTTCTCTTGAAAGAAGTAAGCCATAGTCTGte-3' (an-sense )
Sirt3-RNAi-LV 3#
5"-ccgggaGTCCTCGAAGGAAAGATGTTTCAAGAGAACATCTTTCCTTCGAGGACteTTTTTg-3' (sense)
5'-aattcaaaaagaGTCCTCGAAGGAAAGATGTTCTCTTGAAACATCTTTCCTTCGAGGACtc-3'- (an-sense )
Sirt3-RNAI-LV 4#
5"-ccggtaGCATGTTGGTCGGTAAAGTTTCAAGAGAACTTTACCGACCAACATGCtaTTTTTg-3' (sense )
5’-aattcaaaaataGCATGTTGGTCGGTAAAGTTCTCTTGAAACTTTACCGACCAACATGCta-3’ (an-sense )
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Fig.1 The transfection rates of retroviral constructs were assessed by the expression of Green fluorescent protein (GFP)
detected by fluorescence microscope 24 /48 h after transfected

A: MOI =100, B:MOI =50, C.:MOl =10, D. MOl =1, 24h ; E:MOI = 100, F:MOI =50, G:MOI = 10, H.MOI =1, 48 h. x 320
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Fig.2 MTT selected the suitable puromycin concentration
1)P < 0.05 vs control (0 pg/mL);2)P < 0.05 v& 5 pg/mL.
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Fig.4 The effect of SIRT3-/- on cell viability PGC-1c MnSOD
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SIRT3 gene knocked down.  Hyp + OGD = Hypoxic preconditioning +
Oxygen-glucose deprivation. OGD = Oxygen-glucose deprivation, 1)P (F=61.168,P = OOOO)O SIRT3 -/~
SIRT3 WT

< 0.05 vsW'T of the same group;2)P < 0.05 vs vector in OGD ;3)P <

0.05 vs OGD of the same group. Vector (P =0.000), WT Vector



5- 0V PCS- POV
g A e POS- POV PPOS- PPOV PCS- PCV

SIRT3~/~ Vector ~ WT PGC-Ta W - MoSOD' e s s . ——— =—
SIRTI - e e B actin . e —— e S——
B ———
§ 5151 o L _ 06 =
=213 ¢ T I siRT3-/- 3 1)2)3) | BEILIENE
e . o 23 o124 1 0.5+ 112)
= ; =™ m
5 08 A oo nz»{ 2 0.4+
= 2
= = =
= 0.6 : y 034
=04 E 06 §
§ 02{ = i ) £
= = I &
= P - £ 0.3 £ 014 1
SIRT3—/— Vector _ WT E =z
Groups A = 04 - . B =0 A . . S
oGh Hyp+0GD Control och Hyp+OGD Cautrol .
Groups . Groups 1

6 EETIE SIRT3 /5 PGC-1a, MnSOD H)RIA R
Fig.6  The expression of PGC-1a and MnSOD at the protein level in cells transfected with SIRT3-RNAi-LV
Digital photograph showing the expression of PGC-1a and MnSOD detected by Western blot. Bar graph showing Western holts of quantified by
densitometric analysis. WT = Wild type, Vector = Empty vector, SIRT3-/- = with SIRT3 gene knocked down. Hyp+0GD = Hypoxic preconditioning+
Oxvgen-glucose deprivation.  OGD = Oxygen-glucose deprivation. PCV = control of vector; PCS-/= = control of SIRT3-/=; PPOV = Hyp+0GD of
vector; PPOS-/- = Hyp+0GD of SIRT3-/=; POV = OGD of vector; POS-/~ = OGD of SIRT3-/~; 1)P < 0.05 vs vector of the same group;2)P <
0.05 vs control of SIRT3-/=; 3)P < 0.05 vs OGD of SIRT3-/-.
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