
Array comparative genome hybridization. Array CGH was performed on primary 
human glioblastomas to identify genetic alterations as previously described (1). 
 
Bisulfite conversion and PCR amplification. Sodium bisulfite treatment of DNA was 
performed as previously described(2). 3 µg of DNA was digested with EcoRV, 
phenol/chloroform extracted, ethanol precipitated, resuspended in water, and treated with 
bisulfite at 55oC for 16hr. After purification, DNA was dissolved in 50µl, and 1-3µl of 
template was used for PCR. Amplification of Satellite 2 (Sat2) (accession: AF361743) 
and D4Z4 (accession: AF039162) repeat sequences was as previously described (3), with 
modifications. A touchdown PCR was done for a total of 40 cycles starting at an initial 
temperature of 68oC and decreasing by 2oC every two cycles to a final annealing 
temperature of 58oC for the final 30 cycles. Alu repetitive elements (accession: U14567) 
were amplified as described(4). Due to the mutation of CpG sites in repetitive sequences 
via spontaneous deamination of 5-methylcytosine to T during evolution, CpG sites can be 
changes to TpG or TpA dinucleotides. The percent methylated CpG sites were calculated 
accordingly(4).  Amplification of the MAGEA1 promoter region was 38 cycles of 1 min 
at 95oC, 1 min at 57oC, and 1 min at 72oC (5). Products of interest were purified by the 
QIAquick Gel Extraction Kit and cloned into TOPO TA cloning/pCR2.1 vector 
(Invitrogen). Individual bacterial colonies were subjected to PCR and the products were 
sequenced. Primer sequences are in Supplemental Table.  
 
RNA isolation, reverse transcription, and RT-PCR. RNA isolation from tissues and 
cell lines was performed using TRIzol reagent (Invitrogen). Total RNA was then treated 
with amplification grade DNaseI (Roche) (6). After quantifying DNase-treated RNAs by 
spectrophotometry, 800 ng RNA was mixed with oligo-dT and random primers in a 20 µl 
reverse transcription reaction, heated to 65°C for 5 min, and placed on ice. A mixture 
containing 1x reaction buffer (Invitrogen), 10 mM DTT, 0.5 mM each deoxynucleoside 

triphosphates and 40 units of RNAseOUT RNase inhibitor (Invitrogen) was added to each 
sample. After samples were incubated at 42°C for 2 min, 200 units of Moloney murine 
leukemia virus reverse transcriptase was added and incubated at 25°C for 10 min, 42°C 
for 50 min, and 70°C for 15 min. Standard reverse transcription-PCR (RT-PCR) 
amplification was performed in a 25-µl reaction with 1 µl of each reverse transcription 
reaction product as template. MAGEA1 amplification was performed using the following 
primers: forward 5’-CGGCCGAAGGAACCTGACCCAG-3’ and reverse 5’-
GCTGGAACCCTCACTGGGTTGCC-3’(7). Template cDNA was initially denatured for 
5 min at 95oC, followed by 35 cycles of 1 min 95oC, and 3 min 72oC. The amplification 
of glyceraldehyde phosphate dehydrogenase (GAPDH) was used as control for 
comparison of the amount of reverse-transcribed template in each sample. No template 
was used as negative control. Sample duplicates and independent experiments yielded 
similar results. 
 
 
5’-aza-2’-deoxycytidine treatment of glioma cell lines. For MAGEA1 reactivation 
experiments, glioma cell lines were exposed to 5 µM 5-aza-2'-deoxycytidine (Sigma) for 
3 days, changing the medium and drug every 24 hours. After day 3, total RNA was 
isolated for additional experiments. 



 
Genotyping of MTHFR. Genotyping of the common C667T polymorphism (Ala->Val) 
of MTHFR was carried through genomic DNA amplification followed by subsequent 
restriction digestion of the PCR product with HinfI (8). The substitution introduces a 
HinfI recognition sequence which digests the 198 bp fragment into 175 and 23 bp 
fragments. Briefly, a 128 bp product that corresponds to the genomic segment spanning 
the C667T substitution of MTHFR was amplified using the following primers: (exonic) 
5’- TGAAGGAGAAGGTGTCTGCGGGA-3’ and (intronic) 5’-
AGGACGGTGCGGTGAGAGTG-3’ with 50ng genomic DNA as template in a 25-µl 
reaction using the following conditions: initial denaturing at 95oC for 2 min, followed by 
35 cycles of 95oC for 1 min, 63oC for 30 sec, and 72oC for 1 min. Subsequently, a 5µl 
aliquot of the PCR was used for restriction digestion with HinfI in a final volume of 20µl 
for 4 hours at 37oC and the entire reaction was subsequently run on a 3% agarose gel to 
resolve the 198bp fragment (Ala) from the 175bp and 23bp fragments (Val) genotype. 
The procedure was repeated twice for independent confirmation of results. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplemental Table. List of primers for bisulfite PCR.  Sat2 and D4Z4 were amplified 
using a touchdown (TD) approach as described in Supplemental Methods. Annealing 
conditions (Ta) are indicated. 
 
Supplemental Figure 1. Array CGH profile of chromosome 1p reveals allelic loss of the 
region containing MTHFR in primary GBMs. Copy number loss in the chromosomal 
region encompassing the MTHFR gene located at 1p36.22 is indicated by arrows in 
GBMs 24, 28, 30 and 31. Deletions in GBM26 flank the region encompassing MTHFR, 
but do not appear to include MTHFR.   We considered the MTHFR locus to be deleted if 
the BAC clones flanking MTHFR both exhibited a log2 value of -0.3 and below.  This 
criteria was used for all BAC clones, as previously reported(1). 
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Bisulfite Sequencing 
 
Gene  5’primer   3’primer   Ta (oC) 
 
Sat2  atggaaatgaaaggggttattatt aaattattccattccattccattaa TD-58 
 
D4Z4  agttyggagtttttgtagtagg  caaaaatcccaaaccratcaacc TD-58 
 
Alu  gatctttttattaaaaatataaaaattagt gatcccaaactaaaatacaataa    50  
 
MAGEA1  ttttatttttatttaggtaggatt  cctaatatctctcaaaacttttaa    57 
.  
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