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17  Summary statement: PGC-1o coordinate with Bcl-2 delay cell cycle progression to
18  reduce ROS after serum depletion in human glioma U251 cells.

19

20  Abstract: B-cell lymphoma 2 (Bcl-2) has adual function, acting both as an oncogene
21 and an anti-tumor gene. It is well known that Bcl-2 exerts its tumor promoting
22 function through the mitochondrial pathway. However, the mechanism by which
23 Bcl-2 suppresses tumor formation is not well understood. We have previously shown
24  that Bcl-2 inhibits cell cycle progression from the G¢/G; to the S phase after serum
25 starvation, and that quiescent Bcl-2 expressing cells maintained a significant lower
26 level of mitochondrial reactive oxygen species (ROS) than the control cells. Based on
27  the fact that ROS mediate cell cycle progression, and are controlled by peroxisome

28  proliferator-activated receptor-y co-activator 1o (PGC-1a), a key moleculeinduced by
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29  prolonged starvation and involved in mitochondrial metabolism, we hypothesi zed that
30 PGC-1a might be related with the cell cycle function of Bcl-2. Here, we showed that
31 PGC-1lo was upregulated upon Bcl-2 overexpression and downregulated following
32  Bcl-2 knockdown during serum starvation. Knockdown of PGC-1o activated Bcl-2
33 expression. Taken together, our results suggest that after serum depletion, PGC-1a
34  might coordinate with Bcl-2 to reduce ROS, which in turn delay cell cycle
35  progression.

36

37  Keywords: Bcl-2, PGC-1a, mitochondrial ROS, cell cycle

38

39 Introduction

40 B-cell lymphoma 2 (Bcl-2) has both pro-apoptotic and anti-apoptotic potentials. It
41 is well known that Bcl-2 protein is anchored to the mitochondrial outer membrane,
42 and antagonizes with the pro-apoptotic protein BAX by forming Bcl-2/BAX
43  heterodimers that control mitochondrial membrane permeability and promote
44 tumorigenesis (Hockenbery et a., 1990). Bcl-2 acts as an anti-tumor gene in early
45  stage solid tumors, where it significantly reduces tumor incidence by regulating the
46  cell cycle (Vall et a., 2001; Murphy et al., 1999). In vitro cell studies demonstrated
47  that the most pronounced cell cycle effect of Bcl-2 is delay of progression to S phase
48  from GO/G1 (Janumyan et al., 2008; Janumyan et al., 2003), which has also been
49  confirmed in a Bcl-2 transgenic mouse model, where proliferation of lymphoid T cells
50 was restrained and tumor-associated morbidity was significantly decreased (Cheng et
51 a., 2004). However, the signaling pathways by which Bcl-2 suppresses tumor
52 formation are not fully understood.

53 We have recently observed that quiescent Bcl-2 overexpressing cells maintain
54  less mitochondrial ROS (Reactive Oxygen Species) than control cells, elevation of
55 ROS accelerates cell cycle progression (unpublished data). These findings strongly
56 indicated that mitochondrial oxidative phosphorylation (OXPHOS) plays akey rolein

57 the anti-proliferation function of Bcl-2. The most important factor identified to
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58 modulate mitochondrial  biogenesis and bioenergetics is  peroxisome
59  proliferator-activated receptor-y co-activator 1o (PGC-1a), which is predominantly
60 expressed in tissues with high energy demands, such as the heart, brain, and muscle
61 (McBride et al., 2006; Renee et al., 2008; Esterbauer et al., 1999). As a co-activator,
62 PGC-1lo interacts with a broad range of transcription factors and plays an important
63  rolein glucose metabolism and prolonged starvation (Meirhaeghe et al., 2003; Lin et
64 a., 2005). PGC-la can translocate from the nucleus into the mitochondria to
65 modulate mitochondrial function (Aquilano et a., 2010; Safdar et al., 2011; Smith et
66 a., 2013). Furthermore, our recent findings uncovered that PGC-1a regulates the cell
67 cyclethrough ATP and ROS signals in fibroblast cells (Fu et al., 2016). Therefore, we
68  proposed that PGC-1a might translocate into mitochondria to coordinate with Bcl-2's
69  tumor suppression functions through reducing ROS.

70 In this study, we investigated the relationship between Bcl-2 and PGC-1a. We
71 first establish Bcl-2 stable overexpressing cells and the control cells, synchronize
72 them in Go/G; phase using serum starvation (SS) or contact inhibition (Cl), then
73 determine the effects of Bcl-2 over-expression or silencing on PGC-1a expression.
74 Similarly, Bcl-2 expression were detected in cells expressing high levels of PGC-1a
75 or after knockdown of PGC-1a. We found that PGC-1a positively correlates with
76 Bcl-2, Bcl-2 negatively responds to PGC-1a expression.

77

78  Reaults

79 PGC-la expression increased in cells over expressing Bcl-2

80 Mouse embryonic fibroblast NIH3T3 cells were transfected with Bcl-2 cloned in
81 apBABEpuro plasmid (referred to as 3T3Bcl-2 in this paper). Cells transfected with
82 the empty vector served as the control (referred to as 3T3PB in this paper). We have
83  reported that PGC-1a inhibits the cell cycle progress, and Bcl-2 exerts its anti-tumor
84  function by delay cell cycle progress only at the Go/G; stage (Fu et al., 2016; Du et al.,
85 2017; Janumyan et al., 2008). Therefore, here, we first synchronize cells at the Go/G;

86  stage by serum starvation, then compare PGC-1a expression in 3T3Bcl-2 cells with
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87 3T3PB cells. Our cell cycle profiles showed that both 3T3PB and 3T3Bcl-2 were
88  arrested successfully in Go/G; phase, the proportion of cells in S phase dropped from
89 ~20% (normal growing, NG) to less than 3% (serum starved, SS) for both cells (Fig.
90 1A and 1B). We also observed a significant elevation in p27 levels in SS3T3Bcl-2
91 cells, confirming that Bcl-2 function as tumor-repressive gene through upregulating
92 p27 (Fig. 1C and 1D). At this stage, PGC-1a expression was clearly increased in
93 SS3T3Bcl-2 comparing with NG3T3Bcl-2 cells, while there was no significant
94  difference between control cells SS3T3PB and NG3T3PB (Fig. 1C and 1E). This
95  result suggests that PGC-1o expression associates with Bcl-2 after serum depletion.
96
97 To avoid experimental method bias, the results were verified in cells arrested by
98 contact inhibition (Cl). Consistent with the results from the SS method (Fig. 1), both
99  3T3PB and 3T3Bcl-2 cells were arrested in Go/G; phase (CI3T3PB and CI3T3Bcl-2,
100  respectively) (Fig. 2A and 2B), PGC-1a and p27 expression increased significantly in
101  CI3T3Bcl-2 compared to either NG3T3Bcl-2 or CI3T3PB cells, whereas, PGC-1a
102  expression did not significantly change between 3T3PB and CI3T3PB cells (Fig.
103  2C-2E). Based on the combined results from SS (Fig. 1) and ClI (Fig. 2) treatment, we
104  conclude that during serum starvation, Bcl-2 delay cell cycle progress and upregulates

105 PGC-1la expression.
106
107 PGC-1a decreased after Bcl-2 knockdown

108 Since PGC-1a was upregulated in Bcl-2 overexpressing cells (Fig. 1, 2), we
109  further investigated the effects of Bcl-2 knockdown on PGC-1a. using glioma U251
110  cells, which have high Bcl-2 and PGC-1a endogenous expression. Three specific
111 siRNAs (506, 528, and 928) were used to interfere with Bcl-2 expression in U251
112 cells, whilea GAPDH siRNA and amimic SIRNA were used as a positive control and
113  negative control (NC), respectively (Fig. 3A). Western blot confirmed successful
114  Bcl-2 knockdown by all three specific SRNAs, without interfere on positive or
115 negative controls (Fig.3B). PGC-1a expression was decreased significantly in cells

116  transfected with sSIRNAs fragment 528 and 928 than 526 which showing less
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117  interfering efficiency, PGC-1a expression had no change on controls (Fig. 3C). These
118  results demonstrated that PGC-1a expression was downregulated by Bcl-2 in a dose
119  dependent manner, suggesting the close link between PGC-10 and Bcl-2.

120

121 Bcl-2 upregulation correlates with PGC-1a downregulation in U251 cells after
122 SStreatment

123 Next, we investigated whether Bcl-2 was regulated by PGC-1a. Human glioma
124 cell line U251 has high endogenous expression of PGC-1a and Bcl-2, so we chose
125  these cells to knockdown PGC-1a and check the effects on Bcl-2. U251 cells were
126  treated by SSfor 24, 48, and 72 h, and normal growing (NGU251) cells were used as
127 acontrol. The results showed that during SS treatment, S phase cells dropped down
128  (Fig. 4A and 4B), Bcl-2 was upregulated following PGC-1o downregulation (Fig. 4C).

129  These results suggested that Bcl-2 responds to PGC-1a in a negative way.
130

131  Bcl-2 was upregulated following PGC-1a knockdown

132 To further test the relation between PGC-1a and Bcl-2, experiments with SsRNA
133  targeting PGC-1o were performed. Fig. 5A shows that PGC-1a was significantly
134  decreased in cells transfected with SRNA, while no change was found in cells
135 transfected with the negative control (NC), positive control (GAPDH) or the
136 transfection reagent only (Fig. 5B), confirming the successful PGC-1a knockdown.
137 Western blotting analysis showed that Bcl-2 expression was significantly increased
138  after knockdown of PGC-1a (Fig. 5C). Based on these results and those shown in

139  Figure 4, we conclude that Bcl-2 is negatively regulated by PGC-1a.
140

141 Discussion

142 The human Bcl-2 gene was first identified in tumor cells of follicular lymphoma
143  patients, and was localized near the junction at which chromosomes 18 and 14 (t14;18)
144  arejoined (Tsujimoto et al., 1984). This chromosome translocation led to upregulation
145  of Bcl-2 expression and contributed to cancer (Tsujimoto et al., 1985; Nunez et al.,

146 1989). As an oncogene, Bcl-2 can inhibit apoptosis and promote cell survival, and
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147  these functions have been well characterized for decades. Bcl-2 binds to proapoptotic
148  partners to form heterodimers that block cell death. The balance between anti- and
149  pro-apoptotic functions of the Bcl-2 family proteins ultimately determines cell fate
150 (Korsmeyer et al., 1993). However, the anti-tumor function of Bcl-2 is still not fully
151  understood. Our group discovered that Bcl-2 could retard cell cycle progression
152 through inhibiting p27 protein degradation (Janumyan et a., 2008; Du et al., 2017),
153  but further investigation demonstrated that no direct interaction existed between Bcl-2
154  and p27 (data not shown).

155 Our recent work indicated that when the cells were synchronized at Gy/G; phase
156 by SS, Bcl-2 overexpressing cells maintained a significantly lower ROS level
157  compared to the control cells. However, there were no differences in ROS levels
158  between norma growing Bcl-2 overexpressing cells and control cells. This is
159  consistent with the fact that Bcl-2's anti-tumor function was activated only in Go/G;
160  stage after serum starvation but not in normal growing status (Janumyan et a., 2008).
161  Taken together, these results strongly indicate that ROS might play arole in Bcl-2's
162  cell cycle function (Du et al., 2017). Mitochondrial OXPHOS impinges on many
163  cellular functions, including energy allocation and programmed cell death. ROS
164  generated by mitochondrial OXPHOS provide a signaling system from mitochondria
165  to the nucleus (Hansen et a., 2006), and are involved in cell cycle regulation, with
166  low levels of ROS suppressing cellular growth and proliferation (Burdon et al., 1995;
167  Vander Heiden et a., 2009). Bcl-2 was reported to have anti-oxidant effects as a ROS
168  scavenger, but it lacks the sequence or structural features of known anti-oxidant
169  proteins, suggesting that Bcl-2 might clear ROS by modulating mitochondrial
170  bioenergetics (Nathan et a., 2009).

171 PGC-1a is a transcriptional co-activator of peroxisome proliferator-activated
172 receptor gamma (PPARY) that regulates transcription factor activity, and has a central
173  place in multiple cellular processes, including mitochondrial respiration and
174  OXPHOS (Alessia et al., 2010). PGC-1a responds to metabolic challenges such as
175  exercise, starvation or cold; its expression is induced by these environmental stimuli
176  and is associated with cancer (Yoon et al., 2001). We previously reported that as a
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177  master modulator of mitochondrial OXPHOS, PGC-1a reduced the ROS level to
178  inhibit cell cycle (Fu et al., 2016). These findings led to the hypothesis that PGC-1a
179  might directly or indirectly coordinate with Bcl-2 in regulating the cell cycle. To
180  verify this hypothesis, we experimented with embryonic fibroblast NIH3T3 cells, in
181  which Bcl-2 was either overexpressed or silenced, and which were arrested by SS or
182  CI to activate the cell cycle function of Bcl-2. We observed that during serum
183  starvation, the expression of p27 was increased significantly in Go/G; arrested Bcl-2
184  overexpressing cells compared to control cells, which validated the cell cycle function
185  of Bcl-2 (Janumyan et al., 2008; Janumyan et a., 2003; Cheng et al., 2004). PGC-1a.
186  was €elevated as well in arrested Bcl-2 overexpressing cells but not in control cells
187  (Fig. 1 and 2), suggesting a relationship between PGC-1a and Bcl-2. We hypothesized
188  that Bcl-2 may recruit and rely on PGC-1a to reduce ROS, which mediated cell cycle
189  asacritical signal. To test this possibility, Bcl-2 knockdown by siRNA was performed,
190 and as we expected, PGC-lo expression was correspondingly decreased (Fig.3).
191  Together with the facts that PGC-1a regulates mitochondrial function to eliminate
192  ROS, and arrested Bcl-2 cells contain less ROS, these results suggest that Bcl-2 might
193  recruit PGC-1a to reduce ROS levels and block cell cycle progression.

194 To further clarify the relationship between Bcl-2 and PGC-1a, we investigated the
195 influence of PGC-1la knockdown on Bcl-2 expression. Endogenous expression of
196 PGC-1a islow in normal growing 3T3Bcl-2 and control cells (Fig. 1C, Fig. 2C), and
197  we failed to over-express PGC-1a in Bcl-2 cells for unknown reasons; thus human
198 glioma U251 cells with high expression of endogenous PGC-la were chosen to
199  perform the experiments. Fig. 5 shows that Bcl-2 expression was upregulated after
200 PGC-1a was successfully silenced. Consistent with this result, Bcl-2 was upregulated
201 following PGC-1a downregulation during the SS treatment (Fig. 4). These results
202  suggest a negative feedback between Bcl-2 and PGC-1la expression. Recently, the
203 network between Bcl-2 and PGC-la received intensive attentions due to their
204  involvement in various types of cancers. In human musculoskeletal tumor cell lines,
205  overexpression of PGC-1a increase mitochondrial numbers, which induce apoptosis
206 (Onishi et al., 2014). Consistence with that work, Zhang et al. found that

7
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207  overexpression of PGC-1lo in ovarian carcinoma cell lines significantly promotes
208  apoptosis through reducing Bcl-2/BAX ratios (Zhang et a., 2007). Recent work
209  reported that downregulation of PGC-1a decrease Bcl-2 expression and increase BAX
210 expression that leads to apoptosis in human endometrial cancer cells (Yang et al.,
211 2016). These findings suggested that PGC-la play important roles through
212  mitochondrial pathway with different patterns in various tumors. In present study, we
213  elucidate the communication between PGC-1a and Bcl-2, mainly focusing on the
214  anti-tumor function of Bcl-2 instead of its apoptosisrole.

215 Elaborating on the possible mechanism of Bcl-2 on anti-tumor function is very
216  important. Many studies have confirmed ATP and ROS were key signalsin regulating
217  cell cycle. Although it is known that Bcl-2 was involved in regulating cell cycle by
218 ROS pathway, the mechanism of how Bcl-2 regulates the ROS pathway remains
219  unclear. Bcl-2 lacks sequence or structural features of known anti-oxidant proteins
220 (Nathan et al., 2009), suggesting that Bcl-2 indirectly controls ROS via other factors.
221 PGC-lo was identified as a crucia switch on mitochondrial oxidative
222 phosphorylation (Alessiaet a., 2010), and function to diminish ROS (St-Pierre et al.,
223  2006; Fu et al., 2016).

224 Based on our current study, we concluded that when Bcl-2 over-expressing cells
225  (as most of the tumor cells) are confronting serum depletion, PGC-1a is activated, it
226  might bind to Bcl-2 to inhibit cell cycle and suppress tumor cell proliferation through
227  reducing ROS. Further study needs to be done to determine whether PGC-1a directly
228  associate with Bcl-2 protein to control cell cycle. These findings revealed the
229 communication between the mitochondria and the nuclear genes, provided the
230  mechanistic understanding of Bcl-2's anti-tumor function.

231
232 Materialsand methods

233 Cell linesand cell culture
234 Human kidney epithelial 293T cells and human glioma U251 cells (with high Bcl-2

235 and PGC-lo endogenous expression) were supplied by the Biochemistry and
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236  Molecular Biology Laboratory of Yunnan University, P. R. China. Mouse embryonic
237  fibroblasts NIH3T3 cdls were purchased from the Shanghai Cell Bank of the Chinese
238 Academy of Sciences. Cells were cultured in Dulbecco’s Modified Eagle Medium
239 (DMEM) (Gibco, Logan, USA) supplemented with 10% fetal bovine serum (FBS) (Bl,
240  Logan, USA) and 1% penicillin/streptomycin (Hyclone, Logan, USA) at 37 °C in 5%
241 CO..

242

243  Lentivirusvirus packaging and stable cell transfection

244 Recombinant pBABEpuro-Bcl2 vector, packaging plasmid pCLECO, and
245  X-tremeGENE HP DNA Transfection Reagent (Roche, Basel, Swiss) were added in
246  DMEM, mixed gently, and incubated at room temperature for 20 min. The mixture
247  was added drop-wise into 293T cells in a 10 cm plate. After 48 h, the supernatant
248  containing pBABEpuro-Bcl-2 virus was collected and filtered through a 0.45-um
249  filter. NIH3T3 cells were then infected with the virus. After 48 h of culture, the
250 aminoglycoside antibiotic puromycin (Gibco-BRL, Carlsbad, USA) was added into
251 the medium at final concentration of 4 ug/mL to select NIH3T3 cells with stable
252  expression of Bcl-2. Bcl-2 expression was confirmed by western blotting.

253

254  Céll cycle synchronization and analysis by flow cytometry

255 For cell synchronization via SS, U251 or NIH3T3 cells were washed three times
256  with phosphate-buffered saline (PBS) and cultured for 48 h in medium containing no
257 FBS (U251 cells) or containing 0.1% caf serum (NIH3T3 cells). For cell
258  synchronization via Cl, the cells were alowed to reach confluence and then
259  maintained in culture for 5 days. Synchronized cells by either method were harvested,
260  washed with cold PBS, and incubated with a solution containing 50 pg/mL propidium
261 iodide (Pl) and 0.03% TritonX-100 at room temperature for 20 min. For each sample,
262 at least 2 x 10° cells/mL were analyzed with a BD Accuri C6 flow cytometer (BD
263  Biosciences, San Jose, CA). Cell cycle profiles were calculated using the C6 software.
264

265 Western blotting
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266 Cells were harvested, washed twice with PBS, incubated in
267  radioimmunoprecipitation assay lysis buffer (Beyotime, Jiangsu, China) on ice for 20
268 min, and centrifuged at 10,000 x g for 15 min at 4 °C. The supernatant was collected
269 and protein concentration was quantified with a bicinchoninic acid (BCA) protein
270  assay kit (Dingguo, Beijing, China). Supernatant samples (50 ug protein) were loaded
271  onto a 12.5% polyacrylamide gel for sodium dodecyl sulfate-polyacrylamide gel
272  electrophoresis (SDS-PAGE), and transferred to a polyvinylidene fluoride (PVDF)
273  membrane at constant voltage (100 V) for 2 h. The membrane was then blocked with
274 5% milk and probed with primary antibody (at 1:1,000 dilution) overnight at 4 °C.
275  After being washed 3 times with PBST (phosphate buffer saline with triton x-100),
276  the membrane was incubated with a secondary antibody (1:2,000 dilution) at room
277 temperature for 2 h, and the signa was developed with an enhanced
278  chemiluminescence kit (Thermoscientific, Boston, USA). The quantification of
279  relative protein expression based on western blot signals was performed using the
280 ImageJ software. Antibodies against PGC-1a and p27 were purchased from Cell
281  Signaling Technology Co. (CST, Boston, USA), anti-tubulin antibody from Beyotime
282  Company (Jiangsu, China), and anti-Bcl2 antibody from Becton, Dickinson and
283 Company (BD, USA). Light chain specific horse radish peroxidase (HRP) conjugated
284  anti-rabbit 1gG secondary antibody was purchased from Jackson Immunoresearch
285 laboratories Inc. (Jackson, USA).

286

287  Geneknockdown by small interfering RNA (SRNA)

288 siRNAs for human PGC-la (sense 5-GUCGCAGUCACAACACUUATT-3,
289  antisense: 5-UAAGUGUUGUGACUGCGACTT-3), control (sense:
290 5-UUCUCCGAACGUGUCACGUTT-3, antisense:

291 5-ACGUGACACGUUCGGAGAATT-3"), and human Bcl-2, (Bcl-2-homo-506 sense:

292 5-GGGAGAACAGGGUACGAUATT-3, antisense: 5-UAU
293 CGUACCCUGUUCUCCCTT-3,, Bcl-2-homo-528 sense:
294  5-GGGAGAUAGUGAUGAAGUATT-3, antisense:

295 5 -UACUUCAUCACUAUCUCCCTT-3, Bcl-2-homo-928 sense:

10
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296 5-GAGGAUUGUGGCCUUCUUUTT-3,

297 antisense:  5-AAAGAAGGCCACAAUCCUCTT-3) were purchased from
298  GenePharma. Transfections were performed according to the X-tremeGENE HP
299  Transfection Reagent’s protocol. Briefly, 160 pmol s RNA and 10 uL X-tremeGENE
300 HP Transfection Reagent were diluted in 50 uL DMEM respectively, incubated for 5
301  min, gently mixed together, and incubated for 15 min at room temperature to form
302  SIRNA-X-tremeGENE HP complexes, which were then added to 7 x 10° cells per well
303 plated in a6-well dish and incubated for 48 h.
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416  Figurelegends

417

418  Fig. 1. Comparison of p27 and PGC-1a expression between SS-treated and NG 3T3
419 cells. (A) 3T3PB (pBABEpuro, empty vector) or 3T3Bcl-2 (pBABpuro-Bcl-2) cells
420  were cultured for 48 h in 0.1% serum and harvested for cell cycle analysis by flow
421 cytometry. (B) The percentage of SS-treated or NG 3T3 cells in each cell cycle phase
422  isshown. (C) Expression of PGC-1a and p27 in 3T3 cells was measured by western
423  blot. (D) and (E) Quantification of PGC-1a and p27 protein expression shown in (C),
424 ** denotesp < 0.01, * denotesp < 0.05 (n=3).

425

426  Fig. 2. Comparison of p27 and PGC-1a expression between Cl-treated and NG 3T3
427  cdls. (A) 3T3PB (pBABEpuro, empty vector) or 3T3Bcl-2 (pBABpuro-Bcl-2) cells
428  were contact inhibited for 72 h and harvested for cell cycle analysis by flow cytometry.
429  (B) The percentage of Cl-treated or NG 3T3 cells in each cell cycle phase is shown.
430 (C) Expression of PGC-1a and p27 in 3T3 cells was measured by western blot. (D)
431 and (E) Quantification of PGC-1a and p27 proteins expression shown in (C), **
432  denotesp < 0.01, * denotesp < 0.05 (n = 3).

433

434  Fig. 3. Bcl-2 and PGC-10. knockdown by siRNA in U251 cell. (A) GAPDH, Bcl-2
435 and PGC-1la expression was detected by western blot after transfection with Bcl-2
436 specific SIRNAs (506, 528 and 928). (B) and (C) Quantification of Bcl-2 and PGC-1a
437  protein expression shown in (A). NC: random siRNA serving as a negative control,
438  GAPDH: positive control, Transfast: transfection reagents only.

439

440 Fig. 4. Cell cycle profiles and Bcl-2 and PGC-1o expression after SS treatment of
441 U251 cells. (A) U251 cells were cultured in serum-free medium for 24, 48, and 72 h,
442 and harvested for cell cycle anaysis by flow cytometry. (B) The percentage of
443  SSreated or NG U251 cellsin each cell cycle phase is shown. (C) PGC-1a and Bcl-2
444  expression in U251 cells after SS treatment was measured by western blot.

445
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446  Fig. 5. Bcl-2 was increased when PGC-1a knockdown by PGC-1a SSRNA in U251
447  cells. (A) GAPDH, Bcl-2 and PGC-1a expression was measured by western blot after
448  transfection with PGC-1a specific SIRNA. (B) and (C) Quantification of Bcl-2 and
449  PGC-1lo protein expression shown in (A). NC: random siRNA serving as a negative

450  control, GAPDH: positive control, Transfast: transfection reagents only.
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