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Supplementary Methods 

BrdU incorporation assay: was performed using Cell Proliferation ELISA, BrdU (colorimetric) Kit 

(Roche Applied Science, Indianapolis, IN). Briefly, the cells were cultured in 96-well plates at a density 

of 5000 cells/100 µl/well in complete growth media. After 48 hours, the cells were labeled using 10 µM 

BrdU per well and re-reincubated overnight at 37°C in a humidified atmosphere. The next day, the culture 

media was removed, the cells were fixed, and the DNA was denatured in one step by adding FixDenat. 

Next, the cells were incubated with the anti-BrdU-POD antibody for 90 minutes at room temperature. 

After the removal of the antibody conjugate, the cells were washed and the substrate solution was added. 

The reaction product was quantified by measuring the absorbance using a scanning multi-well 

spectrophotometer (ELISA reader) at 370nm with a reference wavelength of 492nm. 

 

Real-time quantitative RT-PCR:  

The sequences of all primers and probes are shown in Supplemental Table 2.  

Real-time quantitative RT-PCR for ACVR2 mRNA level measurement 

Real-time quantitative RT-PCR was performed as previously described (1). Briefly, first strand 

cDNA was synthesized from 3µg of total RNA using oligo(dT) primers and the SuperScript III kit 

(Invitrogen, Carlsbad, CA) at 50°C for 1hr. PCR primers and probe were designed on exon 9-10 boundary 

to eliminate the amplification of possible contaminating genomic DNA. The RT-PCR control was the β-

actin amplified under the same PCR parameters and used to normalize quantitative data. The PCR 

mixture contained 1x TaqMan Universal MasterMix with UNG (Applied Biosystems, CA), 100nM of 

each forward and reverse primer for both ACVR2 and β-actin, and 200 nM of TaqMan probes for both 

ACVR2 (6-FAM-labeled) and β-actin (VIC-labeled), and template cDNA in a total of 25 µl. cDNA from 

untransfected HCT-15 cell line was used as the quantification standard. The formula for normalization 

was:  

ratio of sample to reference cDNA = (ACVR2(s)/ACVR2(r))/((β-actin(s)/(β-actin(r)), 
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where ACVR2 (s) and ACVR2 (r) were expression levels of ACVR2 in the samples and reference cDNA, 

respectively, and β-actin(s) and β-actin(r) were β-actin RNA expression levels in the samples and 

reference. 

Real-time quantitative one-step RT-PCR for microarray data validation: 

For validation of microarray results, real-time quantitative one-step RT-PCR analysis was 

performed using Quantitect SYBR Green RT-PCR kit (QIAGEN, Valencia, CA) on iCycler (BioRad, 

Hercules, CA) according to the manufacturer’s protocol. The PCR amplicon for each gene was designed 

using Primer Express (Applied Biosystems, Foster City, CA). Briefly, 25 µl of reaction mixture contained 

500 nM of each forward and reverse primer, and 10 ng of total RNA, 1x Quantitect SYBR Green RT-

PCR master mix, and 0.25 µl Quantitect RT mix. The thermal cycler protocol was as follows: 30 minutes 

of reverse transcription at 50˚C, then 15 minutes of Taq polymerase activation at 95˚C, followed by 45 

cycles of PCR amplification consists of 15 seconds of denaturation at 94˚C, 30 seconds of annealing at 

55˚C, and 30 seconds of extention at 72˚C. The expression ratio for each target gene was calculated in the 

same manner as the ACVR2 expression ratio.  
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