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Fig. 1 Examination of SIRT1 and metalloproteinase 2 (MMP-2) expression
in human NP surgical sample by immunohistochemistry
(a) SIRT1 levels are elevated in NP surgical sample from patients with lumbar vertebra fracture (LVF). (b) Metalloproteinase 2 (MMP-2) levels of NP
surgical sample from patients with LVF are reduced compared with those of NP surgical sample from patients with lumbar disc herniation (LDH). (c)
The percentages of apoptotic cells in the disc NP surgical sample from LVF and LDH were detected using TUNEL assay. Data of image analysis

represents the x + 5. *Significant difference with respect to LDH(P < 0.05).
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Fig. 2 Analysis of SIRT1, COL2A1 and aggrecan expression in human NP cells by real-time PCR and Western blotting

(a) The values of real-time PCR for SIRT1, COL2A1 and aggrecan gene expression obtained from patients with LVF were normalized versus those from
patients with LDH. B : LVF; O : LDH. (b) Western blotting analysis of SIRT1, COL2A1 and aggrecan protein expression in human NP cells from LVF
and LDH. /: LVF; 2: LDH1; 3: LDH2. (c, d, and ¢) Quantitative analysis of the Western blotting was performed with software. The data are mean of three

different experiments. *Significant difference with respect to LVF (P < 0.05), “Significant difference with respect to LDH (P < 0.05).
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Fig. 3 Effects of SIRT1 inhibitor, nicotinamide (NAM), on apoptosis of degenerative human NP cells
Cells were treated with NAM (7 mmol/L) for 48 h. (a) The levels of acetylated histone H3 in total cell lysates were analyzed by Western blot analysis.

(b) The apoptotic percentage of degenerative NP cells measured by flow cytometry. x-Axis represents annexin V staining and y-axis represents PI

staining. (c) The cells in early-stage(annexinV + and PI -) and late-stage(annexinV + and PI +) apoptosis were defined as apoptotic. Data represents

x + s of three independent experiments. *Significant difference with respect to control (P < 0.05).
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Fig. 4 Effects of SIRT1 siRNA transfection on apoptosis of degenerative human NP cells
Cells were transfected with negative control siRNA (NC-siRNA) or SIRT1-specific siRNA. Transfected degenerative NP cells were left untreated or
treated with 12 pg/L tumor necrosis factor a (TNFa) at 48 h after transfection. (a) The amounts of SIRT1 proteins were evaluated by Western blot
analysis of total cell lysates. (b, ¢, and d) The apoptotic percentage of degenerative NP cells determined by flow cytometry. Data represents x + s of

three independent experiments. ll: NC-siRNA; [0 : SIRT1-siRNA. * Significant difference with respect to NC-siRNA (P < 0.05).
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Fig. 5 Effects of SIRT1 activator, resveratrol, on apoptosis of degenerative human NP cells
Cells were treated with resveratrol (8 wmol/L) for 48 h. (a) The levels of acetylated histone H3 in total cell lysates were analyzed by Western blot
analysis. (b, ¢, and e) Cells were pretreated with resveratrol (8 wmol/L) for 48 h, and then treated with or without TNFa (12 wg/L) for 12 h, and the
percentage of apoptotic cells was analysed. (d and e) Degenerative NP cells treated with resveratrol was also cultured under low serum culture
medium (0.5% fetal bovine serum FBS), and the percentage of apoptotic cells was analysed. Data represents x + s of three independent experiments.

*Significant difference with respect to control (P < 0.05). I : Control; [: Resveratrol.
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Fig. 6 Phosphorylated Akt (p-Akt), Akt, active caspase-3, Bcl-2 in human
degenerative NP cells detected by Western blotting

(a) The amounts of phosphorylation of Akt at Ser473 were increased by treated with resveratrol. Treatment with resveratrol + LY294002 (10 pmol/L) or
SIRT1 siRNA inhibited phosphorylation of Akt at Ser473. Conversely, resveratrol attenuated active caspase-3, and resveratrol + LY294002 (10 pmol/L)
or SIRT1 siRNA activated caspase-3. Different treatment did not cause obvious changes in the amount of Bcl-2 in total cell lysates. /: Control; 2:
Resveratrol; 3: NC-siRNA; 4: SIRT1-siRNA; 5: Resveratrol/LY294002. (b and ¢) The relative density of p-Akt and active caspase-3 is expressed as the
ratio (p-Akt/GAPDH, active caspase-3/GAPDH ). /: Control; 2: Resveratrol; 3: NC-siRNA; 4: SIRT1-siRNA; 5: Resveratrol/LY294002. (d, e, and f)
(see also Figure 5b) Apoptotic rate was measured by flow cytometry after treatment with resveratrol + LY294002 or Akt-siRNA. Data represents x + s
of three separate experiments. ‘Significant difference with respect to control or resveratrol + LY294002 group (P < 0.05). *Significant difference with
respect to NC-siRNA group (P < 0.05). “Significant difference with respect to control, resveratrol + LY294002 or Akt-siRNA group (P < 0.05). I:
Control; 2: Resveratrol; 3: Resveratrol/LY294002; 4: Resveratrol/Akt-siRNA.
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Sirtuin 1 Maitains Survival via PKB Signaling in
Degenerative Human Disc Nucleus Pulposus Cells

WANG Da-Wu, HU Zhen-Ming”, HAO Jie, HE Bin, GAN Qiang, ZHONG Xiao-Ming, SHEN Jie-Liang, FANG Ji
(Department of Orthopedic Surgery, The First Affiliated Hospital of Chongqing Medical University, Chongging 400016, China)

Abstract Many studies have demonstrated that Sirtuin 1, an NAD"-dependent deacetylase, reduces apoptosis in
several different cells. However, the role of Sirtuin 1 in apoptosis of disc nucleus pulposus (NP) cells remains
unclear. The present study was performed to determine whether degenerative human NP would express Sirtuin 1,
and to investigate the role of Sirtuin 1 in NP cells apoptosis. Here we show that Sirtuin 1 mRNA and protein levels
in disc NP from patients (< 25 years) with lumbar vertebra fracture (LVF) are greater than those in degenerative
disc NP from patients (> 55 years) with lumbar disc herniation (LDH). The rate of apoptosis was far fewer in
resveratrol-treated NP cells than that in siRNA transfected or nicotinamide-treated NP cells. We also tried to
explore the signaling molecules that mediate the protective property of Sirtuin 1 by Western blot and inhibitor
analysis. After Sirtuin 1 siRNA transfected, NP cells decreased phosphorylation of Akt, while resveratrol
phosphorylated Akt. Treatment with LY294002 or Akt siRNA increased the rate of apoptosis. Our results indicate
that Sirtuin 1 plays a critical role in survival of degenerative human NP cells through the Akt anti-apoptotic

signaling pathway.

Key words Sirtuin 1, nucleus pulposus cells, survival, PKB signaling, intervertebral disc, degenerative disc
disease
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