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measured on a LS-50 luminescence spectrometer equipped with 
polarizers using a dual path length quartz cell (500 ml) (Perkin-
Elmer). The fluorophore was excited with vertical polarized light at 
480 nm (excitation slit width 15 nm), and the polarization value of 
the emitted light was observed through vertical and horizontal polar-
izers at 530 nm (emission slit width 15 nm). The binding affinity of 
each compound for Bcl-2, Bcl-XL and Mcl-1 proteins was assessed by 
determining the ability of different concentrations of the compound 
to inhibit Flu-BakBH3 binding.

Co-immunoprecipitation of pro- and anti-apoptotic complexes 
and Western blot. Primary antibodies specific for Bcl-XL and Bim 
were obtained from Santa Cruz biotechnology (Santa Cruz, CA). 
Co-immunoprecipitation was carried out as described previously.4 
Basically, WSU-DLCL2 cells were lysed on ice in RIPA lysis buffer 

monitored frequently for measuring size of tumors, recording changes 
in body weight, and examining of any side effects of the drugs. SC 
tumors were measured three times per week. Tumor weight was esti-
mated by a standard equation used in our laboratory: tumor weight 
(mg) = (A x B2)/2, where A and B are the length and width (in mm) 
of the tumor, respectively.4

Fluorescence polarization-based binding assay for recombinant 
Bcl-2, Bcl-XL and Mcl-1 protein. This experiment was carried out 
as described previously.4,22 Briefly, 5-carboxyfluorecein was coupled 
to the N-terminus of a peptide, GQVGRQLAIIGDDINR, derived 
from the BH3 domain of Bak (Flu-BakBH3), which is able to bind 
to Bcl-2, Bcl-XL and Mcl-1 with high-affinity. Recombinant human 
Bcl-2, Bcl-XL and Mcl-1 proteins were prepared as described.32 The 
binding of Flu-BakBH3 to Bcl-2, Bcl-XL and Mcl-1 proteins was 

Figure 6. (A) Activation of cleavage of caspase-3, caspase-9 and PARP. Whole cell lysate was used for Western blot analysis. β-actin was probed to show 
equal loading of total protein. (B) DLCL2 cells treated with caspase family inhibitor (Cfamily Inhibitor), Z-VAD-FMK, caspase-9 inhibitor (C9 Inhibitor), Z-LEHD-
FMk, caspase-3 inhibitor (C3 Inhibitor), Z-DEVD-FMK, and/or ApoG2 (1000 nM). * indicates p < 0.05 when ApoG2 and caspase inhibitor combined 
treatment compared with corresponding either caspase alone treatment or ApoG2 alone treatment.
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(0.5 ml per 1 x 107 cells/100 mm dish) containing 20 mM HEPES, 
250 mM NaCl, 2 mM EDTA, 0.5 mM EGTA, 1 mM DTT, 2 mM 
sodium orthovanadate, 1% NP-40, and 10 μg/ml aprotinin, 10 μg/
ml leupeptin, 10 μg/ml PMSF and 0.5 mg/ml of benzamidine) for 
30 min. After pelleting the cellular debris by centrifugation at 10,000 
x g for 20 min at 4°C, supernatant was collected and protein content 
was quantified with the BCA method.33 Cell lysate equivalent to 100 
μg of total protein was pre-cleared with 10 μl of protein A and G 
agarose mixture (1:1), followed by incubation with 2 μg of Bcl-XL, 
or Bim antibody overnight at 4°C on a rotary rotor. In the next 
morning, 20 μl of protein A and G agarose mixture (1:1) in cold 
RIPA lysis buffer was added and incubated for additional three hours 
at 4°C. Immunoprecipitates were collected by centrifugation at 5000 
rpm for one minute and washed three times (300 μl/each) in cold 
lysis buffer. After final wash, immunoprecipitates were resuspended 
in 2 x SDS protein sample loading buffer, boiled for five minutes, 
resolved with 12% SDS-PAGE and electroblotted to hybond 
C-extra membranes (Amersham Life Science, Arlington Heights, IL). 
Membranes were subsequently immunoblotted with antibodies to 
human Bcl-XL and Bim (Santa Cruz, CA), or cytochrome C, PARP, 
Caspase 3, Caspase 8 and Caspase 9 (Cell Signaling, Danvers, MA).

Acridine orange/ethidium bromide (AO/EtBr) cell counting 
and flow-cytometry analysis of annexin V-propidium iodide (PI) 
staining. WSU-DLCL2 cells were seeded in 24-well culture clusters 
(Costar, Cambridge, MA) at a density of 2 x 105 viable cells per ml 
per well and exposed to 0~1000 nM of ApoG2 for 48 h, 72 h and 
96 h. At each time point cells were collected by centrifugation and 
resuspended in 25 μl of PBS. 1 μl of AO/EtBr mix was added into 
each sample followed by analysis under fluorescent microscope. Cells 
seen in orange or light orange were counted as apoptotic, cells in 
green or light green were counted as viable. Data was analyzed by 
using GraphPad Prism 4.03 software. For flow-cytometry analysis, 
WSU-DLCL2 cells were seeded in T-25 cell culture flask (Costar, 
Cambridge, MA) at a density of 105 viable cells/ml and exposed to 
ApoG2 for 24 h. 5 x 105 cells from each treatment were collected and 
stained by Annexin V-PI reagent using Annexin V-FITC Apoptosis 
Detection Kit (BioVision, Mountain View, CA) by following manu-
facturer’s instructions and further analyzed by Flow cytometry with 
wave length at Ex = 488 nm, Em = 530 nm.
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