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APPENDIX I 

Supplemental Figures 

	
  

Fig. S1: Small scale induction for optimization of recombinant protein expression conditions.  Two 
freshly streaked colonies of PGC-1α-b-3T1 subcloned into pET41a with BamHI, XhoI (c2: part A; c3: part B) 
were chosen to look at colony-specific changes in target protein expression. Each colony was grown in 6mL 
of LB broth in a 50mL conical for 8hrs in presence of 50ug/mL Kanamycin (Kan) at 37 C with 225rpm shaking 
until OD600 reached 0.5. The cultures were then incubated at 4°C overnight. 3 mL of each culture was then 
spun down for 30s at 18K x g and resuspended in fresh LB and Kan to seed 100mL of LB + Kan. Cultures 
were grown to OD600 of 0.6, then induced with 1mM IPTG. This culture was split into 2-50mL cultures, one to 
induce for 24 hours at 18°C, and the other to induce a total of 6 hr at 37°C. 1mL aliquot timepoints were 
collected prior to induction (0 hr) as well as 2, 4, and 6 hr post induction (parts A and B) and 24 hr post 
induction for the 18°C culture only (part C). The OD600 of each of these aliquots were taken, then the cells 
were harvested at 8K rpm for 5 min, freeze thawed and lysed in 100 µL lysis buffer containing 500ug/mL 
lysozyme and benzonase with 20min rt incubation, followed by 15 min bath sonication at 4°C. Soluble fraction 
was collected after half the sample was spun for 10 min at 10K x g. Equivalent sample amounts were then 
loaded onto 7.5% acrylamide gels based on cell density (OD600). Optimal conditions (containing the most 
soluble induced target protein) were chosen as 4 hr induction at 37°C. 
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Fig. S2: Comparison of purification procedures for recombinant GST/PGC-1α-b-3T1 fusion. (A) Cultures 
were grown exactly as in Fig. S1, with the addition that 33 mL of the 100 mL culture was used to seed the 1L final 
culture volume.  Protein was induced at OD600 of 0.6 with 1mM final concentration of IPTG for 4 hr. Cells were 
then harvested at 4000 rpm for 30 min. Cell pellets were freeze thawed and lysed with lysis buffer followed by 
sonication using the large probe tip program 9, 3x. The lysate was spun for 1hr 15min at 12k x g for 1 hr, followed 
by 13.5k x g for 15 min. Soluble lysate was loaded onto Ni-NTA agarose resin, eluted in 300 mM imidazole, and 
then diluted 2 fold in equilibration buffer (same as Ni-NTA lysis buffer) in order to reduce imidazole concentration 
to a compatible 150mM for second glutathione agarose (GST) column. Protein was eluted in presence of 10 mM 
free glutathione adjusted to pH 8.0 in a total of 10mL, taken in 2 mL fractions. The first 4 lanes of part A were 
lysed as in Fig. S1.  Each lane was loaded with extract from an equivalent number of cells, based upon OD and 
resolved on a 15% acrylamide gel. s = soluble lysate fraction, t = total lysate fraction, box indicates GST / PGC-
1α-b-3T1 fusion target recombinant protein. (B) Glutathione agarose (GST) alone batch purification of 50 mL total 
culture resolved on a 4-15% gradient acrylamide gel (Bio-Rad). Cells were lysed in 2 mL total volume BugBuster 
(EMD Millipore) via 15 min bath sonication. (C) 10 ug (determined via Bradford assay) of elutions 1-3 from 
purification in part A were resolved on a 12.5% acrylamide gel. Cleaner elutions with more concentrated protein 
was obtained from purification procedure used in part B. 
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Fig.	
  S3:	
  	
  Attempted	
  detection	
  of	
  PGC-­‐1α-­‐a	
  with	
  commercially	
  available	
  PGC-­‐1α	
  antibodies.	
  The	
  
expected	
  size	
  of	
  PGC-­‐1a-­‐a	
  was	
  91	
  kDa	
  (arrow).	
  HEPG2	
  WCL	
  was	
  used	
  as	
  a	
  positive	
  control	
  and	
  
HEK293	
  is	
  the	
  cell	
  line	
  which	
  would	
  be	
  probed	
  in	
  WB	
  post-­‐transient	
  transfection.	
  In	
  each	
  blot,	
  each	
  
lane	
  contained	
  50	
  ug	
  of	
  WCL.	
  (A)	
  Blot	
  of	
  WCL	
  probed	
  with	
  several	
  concentrations	
  of	
  H300	
  N-­‐terminal	
  
PGC-­‐1α	
  Ab	
  (Santa	
  cruz).	
  Secondary	
  Ab:	
  GαR,	
  1:5000.	
  (B)	
  Longer	
  exposure	
  of	
  part	
  A.	
  (C)	
  Blot	
  of	
  WCL	
  
probed	
  with	
  several	
  concentrations	
  of	
  K-­‐15	
  Ab	
  (Santa	
  cruz).	
  Secondary	
  Ab:	
  DαG,	
  1:10,000.	
  	
  There	
  was	
  
no	
  band	
  visualized	
  at	
  the	
  expected	
  size	
  of	
  canonical	
  PGC-­‐1α	
  with	
  K-­‐15	
  antibody	
  (Santa	
  Cruz).	
  A	
  faint	
  
band	
  higher	
  than	
  the	
  predicted	
  size	
  of	
  canonical	
  PGC-­‐1α	
  was	
  seen	
  with	
  H300,	
  although	
  there	
  was	
  
nonspecific	
  binding	
  observed,	
  especially	
  at	
  75	
  kDa.	
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Fig. S4: Titration of purified recombinant GST/PGC-1a-b-3T1 fusion to determine PGC-1a-b specific Ab 
sensitivity. The blot contains a titration of decreasing amounts of purified recombinant GST/PGC-1α fusion 
protein. The blot was probed with a 1:16,000 dilution of PGC-1a-b specific primary Ab followed by GαR 
secondary Ab at a 1:5000 dilution. The blot was exposed with full strength dura chemiluminescent substrate 
(Thermo) for 2 s. Sensitivity at this concentration of primary was determined to be between 0.1 and 1 µg. The blot 
was exposed for up to 20 min with no change in the result shown here. 
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Fig.	
  S5:	
  Optimization	
  of	
  blocking	
  conditions.	
  Two	
  different	
  blocking	
  buffers	
  were	
  utilized:	
  T20	
  
Starting	
  Block	
  (SB)	
  (Thermo)	
  and	
  5%	
  Nonfat	
  dry	
  milk	
  in	
  TBS-­‐T	
  (NFDM).	
  Pieces	
  of	
  PVDF	
  membrane	
  
containing	
  no	
  transferred	
  samples	
  were	
  blocked	
  for	
  1	
  hr	
  with	
  moderate	
  shaking	
  at	
  RT.	
  Membrane	
  
was	
  incubated	
  overnight	
  with	
  several	
  concentrations	
  of	
  PGC-­‐1α-­‐b	
  specific	
  primary	
  Ab	
  prepared	
  in	
  
the	
  respective	
  blocking	
  buffer	
  (1:100,	
  1:500,	
  1:1000,	
  1:2000;	
  only	
  1:100	
  shown	
  here	
  as	
  a	
  
representation).	
  Membrane	
  was	
  then	
  washed	
  and	
  incubated	
  for	
  1	
  hour	
  in	
  several	
  concentrations	
  of	
  
GαR	
  secondary	
  Ab	
  (varied	
  for	
  each	
  primary	
  concentration	
  used,	
  based	
  on	
  previous	
  optimization	
  
experiments	
  at	
  those	
  concentrations;	
  1:30K,	
  1:35K,	
  1:40K,	
  1:50K	
  represented	
  here).	
  All	
  combinations	
  
of	
  primary	
  and	
  secondary	
  were	
  each	
  exposed	
  in	
  1/10th,	
  ¼,	
  ½,	
  and	
  full	
  strength	
  dura	
  substrate	
  for	
  0s	
  
(instant),	
  30s,	
  1min,	
  and	
  2min.	
  The	
  optimal	
  blocking	
  buffer	
  was	
  NFDM	
  and	
  optimal	
  probing	
  
conditions	
  based	
  on	
  blot	
  background	
  were	
  chosen	
  as	
  a	
  1:100	
  dilution	
  of	
  primary	
  Ab	
  blocked	
  in	
  NFDM	
  
with	
  1:35,000	
  dilution	
  of	
  secondary	
  Ab,	
  exposed	
  in	
  <1/2	
  dura.	
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Fig. S6: Peptide competition assay optimization against WCL. Undifferentiated SH-SY5Y WCL was probed 
with pre-incubated primary antibody and a molar excess of its immunizing peptide to observe peptide competition 
and thus specificity. Molar excess factors of peptide to PGC-1α-b specific Ab of 0 (no peptide, control lane) and 
20,000 (20K lane) were used in this assay. A 1:100 dilution of primary and 1:35,000 dilution of secondary (GαR) 
in 5% NFDM TBS-T was used. Blots were exposed in 1/8 dura ECL substrate for 8s. Although 20.000 molar 
excess of peptide to antibody was enough to completely block 10 ng of recombinant protein (Fig. 5), it was not 
able to block in a WCL setting. 	
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