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Supplementary Information  
 
A) Supplemental Materials and Methods  

Real-time PCR 

The PCR protocol consisted of thermal cycling as follows: initial denaturation at 95°C for 15 min, 

followed by 40 cycles  of 95°C for 30 s, 58°C for 30 s, and 72°C for 30 s using an Eppendorf 

epGradient Mastercycler (Eppendorf, Hamburg, Germany). In all experiments, two negative controls 

were carried through all steps. Data quantitation was performed using the relative standard curve 

method. 

 
Animal Works 

Tumor volume (mm3) was measured with calipers and calculated as (W2×L)/2, where W is the 

width and L is the length. The T/C% was determined by calculating relative tumor volume (RTV) as 

T/C%=100×(mean RTV of treated group)/(mean RTV of control group). The tumor growth inhibition 

rate was calculated by using the formula IR (%)=(1-TWt/TWc)×100, where TWt and TWc were the 

mean tumor weight of treatment and control groups. Mice weight and tumor volume were recorded 

every 2 days until animals were sacrificed. Animal care was in accordance with institutional 

guidelines. 

CD11b expression, immunohistochemistry and TUNEL staining were further performed in HL60 

tumor samples. For CD11b expression detection, single cell suspensions were prepared for FCM by 

mechanical disaggregation of the fresh tumor sample followed by filtration through a piece of fine 

nylon mesh (45-um pore size) and centrifugation to remove debris and cell clumps. Cells were 

analyzed for CD11b expression following the method mentioned in Detection of Differentiation. 

Sections of archived HL60 tumor samples as formalin-fixed, paraffin-embedded tissue were 

deparaffinized in xylene and rehydrated over ethanol and deionized water. Endogenous peroxidases 

were blocked by treating with 3% H2O2 in PBS for 15 min. Antigen demasking was performed in 

citrate buffer (pH 6.0) at 130°C for 10 min. Then, the samples were blocked in 1% fat-free milk 

powder and 10% horse serum in PBS. Immunohistochemistry was done using C/EBPε antibody 

diluted 1:100 in 1% fat-free milk powder in PBS at 4°C overnight. Biotinylated secondary antibody 

diluted 1:500 were incubated on the washed sample at room temperature for 10 min. 

Avidin-biotin-peroxidase complex were further incubated on the washed sample at room temperature 

for 10 min. The staining of sections was performed with 3, 3’-diaminobenzidine followed by 

counterstaining and coverslipping. 

TUNEL assays were performed on deparaffinized and rehydrated samples, and apoptotic cells were 

quantified by terminal deoxyribonucleotide transferase-mediated dUTP nick end-labeling (TUNEL) 

assay (In Situ Cell Death Detection Kit, Fluorescein, Roche Diagnostics) following the manufacturer's 
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protocol. Vehicle or combination group (ABT737 and GDC0941) treated MDA-MD-231 xenografts 

were used as negative and positive controls for TUNEL assay, respectively. 

 

Virus Production and Lentiviral Transduction 

A lentiviral STAT1 shRNA expression plasmid (RHS4533-NM_007315) were purchased from 

Open Biosystems, Huntsville, AL. The pCCL-c-MNDU3c-X2-PGK enhanced green fluorescent 

protein (GFP) (kindly provided by Dr. D.B. Kohn, Children's Hospital Los Angeles/University of 

Southern California) was generated from a third-generation lentiviral vector. Virion production, 

titration and transduction were performed as described previously (11). Briefly, by using 

Lipofectamine 2000 (Invitrogen Corporation, Carlsbad, CA), vesicular stomatitis virus-pseudotyped 

vectors were produced as described by cotransient transfection of 293T cells with expression 

constructs, pRΔ8.9 packaging plasmids, and pMD.G envelope plasmids with the ratio of 5:5:1. 

Sodium pyruvate induction was performed by following the manufacturer's instructions. After 72 h of 

transfection, supernatants were harvested, centrifuged, and filtered with a 0.4-µm filter. HL60 cells 

were cultured in a six-well plate (1 × 105 cells per well) for 24 h, and then transduced with 1 mL of 

lentiviral vector particles in the presence of 6 µg/mL polybrene for 24 h at 37°C. The following day, 

the medium was removed and replaced with fresh culture medium. Cell transduction was examined 

after 2–3   d by determining the expression of STAT1 with Western blotting. The pLKO.1 

non-Silencing shRNA lentiviral control vector (Open Biosystems) was used as a control. 

 

Combination Index (CI) Values Calculation 

Combination index (CI) values were calculated for each concentration of ATRA, bortezomib, and 

the combination in cell proliferation assays by using CalcuSyn statistical analysis program according 

to the Chou-Talalay method (Biosoft, Cambridge, United Kingdom). Different CI values were 

obtained when solving the equation for different effect levels. A CI value less than 0.9 indicated 

synergism; 0.1, very strong synergism; 0.1 to 0.3, strong synergism; 0.3 to 0.7, synergism; 0.7 to 0.85, 

moderate synergism; 0.85 to 0.9, slight synergism; 0.9 to 1.10, additive; and more than 1.10, 

antagonism. 

 

Primary samples  

Primary patient blasts from bone marrow of patients (Children's Hospital of Zhejiang University 

School of Medicine) were isolated using lymphocyte monocyte separation medium (LSM; Awardbio, 

Shanghai, China). Informed consent was provided in accordance with the Declaration of Helsinki and 

all patients gave written informed consent. The blood was diluted 1:1 in Hank's balanced salt solution 

(HBSS), layered onto LSM and centrifuged at 400× g at room temperature for 15 min. Lymphocytes 
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will be concentrated at the interface, along with some platelets. Monocytes will be found mostly in the 

LSM and erythrocytes will pellet at the bottom. The mononuclear cells were collected, washed twice 

with HBSS. The cell viability determined by trypan blue was consistently >99%. The mononuclear 

cells were suspended in IMDM with 20% FBS. Sample 1 was derived from a patient with AML (M3), 

sample 2 was from a patient with multiply drug resistant AML leukemia (resistant to most of 

chemotherapy, such as Daunorubicin, Ara-C, Idarubicin, Cytarabine, et al), and sample 3 was derived 

from a patient with a mixture of both AML and ALL leukemia. 

 

B) Legend for Supplemental Figure 

Supplementary Fig. S1. Bortezomib (BTZ) synergized with ATRA to inhibit AML cell 

proliferation. 

A, B) Combination index (CI) values were calculated for each concentration of ATRA, bortezomib, 

and the combination in cell proliferation assays by using CalcuSyn statistical analysis program. A) 

HL60, B) NB4 cells were treated with indicated concentrations of BTZ or ATRA for 3 days. Data 

presented are the mean ± S.D. of three independent experiments. C) Proliferation assay of primary 

leukemia cells treated with BTZ and ATRA for 5 days. 

 

Supplementary Fig. S2. The effect of bortezomib (BTZ) and ATRA on PML-RARα expression 

in NB4 cells. 

Western analysis of PML-RARα in NB4 cells. Cells were treated with indicated concentrations of 

BTZ in the presence of vehicle or ATRA for 3 days. 

 

Supplementary Fig. S3. The effect of bortezomib (BTZ) and ATRA on RARα expression and 

NBT reduction ability in HL60-vector and HL60-shRNA-STAT1 cells. 

A) Western analysis of RARα in HL60-vector and HL60-shRNA-STAT1 cells. B) NBT-reducing 

activity of HL60-vector and HL60-shRNA-STAT1 cells. (A-B) Cells were treated with indicated 

concentrations of BTZ in the presence of vehicle or ATRA for 3 days. 

 

Supplementary Fig. S4. The effect of bortezomib (BTZ) on NF-κB pathway activity in HL60 

cells.  

A) Western analysis of p-IκB, IκB and p50 in whole cell or nuclear extract of HL60 cells. Cells 

were treated with indicated concentrations of BTZ in the presence of vehicle or ATRA for different 

time. B) HL60 cells treated with BTZ (2.5 nM) in the presence of vehicle or ATRA (1.0 μM) for 24hrs 

were analyzed by immunofluorescence microscopy with antibodies to p65 (green). DNA was stained 

with a fluorescent dye, DAPI. The samples were processed accordingly and examined by Leica 
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fluorescence microscope. C) Whole cell or nuclear extract of HL60 cells were used to determine 

effect of BTZ alone on the expression of p-IκB, IκB, p50 and p65. HL60 cells were treated with 2.5, 

5.0, 7.5 nM BTZ for indicated times. The expression of p-IκB, IκB, p50, p65, Lamin B and GAPDH 

were determined by Western blotting. 

 


