
Supplementary Materials and Methods 

Cell lines and reagents 

PEL cells (BC-1, BC-3, BCBL-1 and JSC-1) were obtained from Dr. Jae Jung (University of 

Southern California). UMPEL-1, a recently characterized PEL cell line (1) was provided by Dr. 

Izidore S Lossos (University of Miami). Jurkat, BJAB and Namalwa cells were purchased from 

American type culture collection. Multiple myeloma cells, MM1S and U266, were provided by 

Dr. Ellen Vitetta, University of Texas Southwestern Medical Center. The list of cell lines and 

their associated features is given in Table 1. Wild-type and NEMO-deficient Jurkat cells were 

described previously (2). All the above mentioned cells were grown in RPMI medium 

supplemented with 20% (v/v) fetal bovine serum, 100 units/ml penicillin, 100 μg/ml 

streptomycin, 2 mM glutamine. 293A and HEK-293FT cells (Invitrogen) were grown in 

Dulbecco's modified Eagle's medium supplemented with 10% (v/v) fetal bovine serum. Reagents 

were obtained from the following sources: BIIB021 (Selleck chemicals and Annovachem Inc.), 

17-DMAG (LC labs), NVP-AUY922 (Chemietek). 

p65/RelA DNA binding assay and IL-6 ELISA 

DNA binding activity of the p65/RelA NF-κB subunit was measured in triplicate in the nuclear 

extracts using ELISA-based TransFactor kit (Clontech) following the manufacturer's 

recommendations. IL-6 was measured using BD OptEIA™ Human IL-6 ELISA set as per 

manufacturer’s instructions. 

Pathscan ELISA Assay for phospho-IKKα and phospho-IKKβ 

The PathScanphospho-IKKα (Ser176/180) and phospho-IKKβ (Ser177/181) sandwich ELISA 

Kits (Cell Signaling) were used to detect endogenous levels of IKKα and IKKβ proteins when 



phosphorylated at Ser176/180 and Ser177/181, respectively, as per the manufacturer’s 

instruction. 

Western blotting and antibodies 

Western blot and co-IP analyses were performed essentially as described previously (3). 

Primary antibodies used in these experiments were from the following sources: PARP (9542), 

cleaved Caspase-3 (9664), Caspase-7 (9492), Caspase-9 (9502), XIAP (2042), AKT (9272), NF-

κB2 (p100/p52; 4882), A20/TNFAIP3 (5630), pIκBα (2859), total IκBα (9242), and BID (2002) 

from Cell Signaling; Survivin (AF886; R&D); HSP90 (69703), GSK3α/β (7291), CDK2 (163), 

CDK4 (260), CDK6 (177), Cyclin B1 (752), p21(397), IKKα/β (7607), IKKγ/NEMO (8330), 

RELB (226), BCL-2 (492), BCL-XL (634), MCL -l (819), p53 (126), control rabbit IgG  (2027) 

from Santa Cruz Biotechnology; HSP90 (ab19021, Abcam); CDK9 (M59167R, Biodesign 

international); Cyclin A (611268, BD biosciences), c-MYC (1472-1, Epitomics), COX-2 

(160406, Cayman Chemicals), LANA (13-210-100) and vIL-6 (13-214-050 from Advanced 

biotechnologies, vCyclin (F105P, Exalpha), Tubulin (T9026, Sigma) and GAPDH (1107018, 

Ambion). A mouse monoclonal antibody against K13 (8F6) was raised in our laboratory (4), 

ORF50/RTA (a kind gift from Dr. Gary S Hayward, John Hopkins University).  

Real-time RT-PCR 

PEL cells treated with BIIB021 were harvested to extract total RNA using the RNeasy mini kit 

(Qiagen) and cDNA was synthesized using reverse transcriptase enzyme Superscript II 

(Invitrogen). Real-time quantitative reverse transcript-polymerase chain reaction (qRT-PCR) was 

performed with SYBR Green using gene-specific PCR primers listed in supplementary Table 1. 

Samples were run in triplicate, and PCR was performed by an ABI Step One Plus thermocycler 

(Applied Biosystems). GAPDH was used as housekeeping gene and qRT-PCR data (Ct values) 



was analyzed using the 2
-∆∆ CT

method as described earlier (5) The qRT-PCR data was presented 

as fold change in target gene expression ± standard error of mean. 

Luciferase assay 

293A-pSLIK-TO-K13-NF-κB-Luc cells engineered to express a stably integrated copy of NF-

κB-driven luciferase reporter construct were plated in 24 well plates and treated with increasing 

concentrations of BIIB021, 17-DMAG or NVP-AUY922. Two hours (h) later, doxycycline 

(500ng/ml) was added to the cells for additional 15 h and the cells were lysed to assay the firefly 

luciferase activity as described earlier (6). Similarly, BC-1-NF-κB-Luc and BC-3-NF-κB-Luc 

cells were treated with increasing concentrations of BIIB021 for 15 h prior to luciferase assay. 

PEL Xenograft tumor model 

BC-1/Luc cells were washed in serum free media (SFM) and diluted in 50 μL of SFM mixed 

with 50 μL of growth factor-depleted Matrigel (BD Biosciences). A total of 1×107 cells were 

injected subcutaneously into the right flank of male athymicNCr-nu/nu mice (NCI Frederick, 

Strain code: 01B74; 6 weeks old, weight approx. 25 grams). The mice were monitored daily for 

development of palpable tumors. When the tumors reached ∼ 75 mm3, BIIB021 and vehicle 

were administered intraperitoneally on alternative days for 14 days. BIIB021 was administered at 

a dose of 100 mg/kg body weight dissolved in 0.1 N HCl at a volume of 100 µl and vehicle 

control group was given 100 µl of 0.1 N HCl. Tumor diameters were measured using digital 

calipers (VWR), and tumor volume was calculated as volume = (a × b2)/2, with a and b are the 

long and short diameters of the tumor, respectively. Animals were sacrificed if the tumors grew 

more than 2 cm in either dimensions. At the end of the experiment, the animals were dissected to 

assess any gross morphological changes. Tumors were excised, weighed, and fixed in formalin 

along with spleen. Blood was collected from the heart in the presence of citrate anticoagulant for 



the separation of plasma. Statistical analyses were performed using graph pad prism 5 software 

applying the unpaired t test. The experiments were performed following the guidelines of 

institutional animal ethics committee.  

Immunohistochemistry 

Immunohistochemistry was performed essentially as described earlier (7). Briefly, Tumor and 

spleen samples from mice were fixed in 10% buffered formalin and embedded in paraffin. 

Sections (5 µm) were deparaffinized by sequential immersion in xylene and ethanol followed by 

high-temperature antigen retrieval in citrate buffer (pH 6.0) for 20 min. All sections were 

subsequently incubated with 3% H2O2 (Sigma) to block the endogenous peroxidase activity 

followed by a treatment with 2.5% BSA to block non-specific sites.  These slides were incubated 

with the primary antibodies against cleaved Caspase-3 (1:500), IKKα/β, (1:50), LANA (1:200) 

and control IgG (1:25) for overnight at 40C followed by incubation with biotinylated goat anti-

rabbit/Rabbit anti-rat antibody (Vector lab) and streptavidin-HRP. Slides were developed using 

AEC (Amresco) as chromogen and counterstained lightly with Gill’s hematoxylin#2 

(Polysciences) and mounted with an aqueous mounting media (Electron Microscopy sciences). 

Images were captured using EVOS xl microscope (Advanced microscopy group) under 40x 

magnification. 

TUNEL staining of tumor tissues 

TUNEL staining was performed using ApopTag® Peroxidase In Situ Apoptosis Detection Kit as 

per the manufacturer’s instructions. AEC and hematoxylin were used as chromogen and 

counterstain, respectively. The images were captured using EVOS xl microscope under 40x 

magnification and the number of TUNEL positive nuclei per 100 counted nuclei was plotted. 
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