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Supplementary Information: 
 
Material and Methods 
 
RNA purification and RT-PCR 

RNA was prepared from tumor samples using RNeasy kit (Qiagen, Valencia, CA).  A total of 18 

meningiomas from Grade I (8), Grade II (7) and Grade III (3) were used. RNA samples (1 µg) 

were reversed transcribed in a total volume of 20µl using iScript™ Reverse Transcription 

Supermix for RT-qPCR according to the manufacturer’s protocol. The cDNA was diluted five 

times with nuclease free water, and 5 µl of diluted cDNA were used in 25µl amplification 

reactions. For amplification, JumpStartTMREDTaq ReadyMix (Sigma Aldrich, St.Louis, MO) 

and 10 pmol of each primer were used. Primers used for amplification were from the CTdatabase 

(1, 2)  or were designed for this study using the Primer-BLAST online tool (NCBI) and are listed 

in Supplementary Table 1. A 644bp fragment from ACTB was amplified as an endogenous 

control with primers 5’-AAATCTGGCACCACACCTTC-3’ and 5’-

CACTGTGTTGCCGTACAGGT-3’. Primers were designed to have annealing temperature 

around 60oC and to encompass introns thus allowing product discrimination in the case of 

genomic DNA amplification. cDNA from testis was included as a positive control in all reactions, 

as well as a negative control in which cDNA was omitted. After an initial denaturation at 94°C 

for 5min, forty PCR cycles consisting of a denaturation step at 94°C for 30s, followed by 30 s at 

60oC and extension at 72°C for 30 s were performed and followed by a final 7-min extension. 

 

ELISA 

Serological analysis of humoral immune responses specific to NY-ESO-1 was performed as 

previously described in archived sera of 21 meningioma patients, collected at the time of the 

surgery (3). Briefly, serially diluted sera were added to 96-well plates coated overnight at 4°C 

with 1 μg/ml recombinant protein and blocked for 2 hours at room temperature. After overnight 

incubation, plates were extensively washed with PBS containing 0.1% Tween 20. For 

determining reciprocal titer, serum IgG bound to antigens was detected by alkaline phosphatase-

conjugated specific monoclonal antibody (Southern Biotech, Birmingham, AL). After addition of 

ATTOPHOS substrate (Fisher Scientific, Waltham, MA), absorbance was measured using a 
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Victor-3 automated fluorescence plate reader (Perkin-Elmer). A reciprocal titer was calculated 

for each sample as the maximal dilution still significantly reacting to a specific antigen. In each 

assay, positive and negative control sera were included. A positive result was defined as 

reciprocal titers >100. Plasma samples were analyzed by ELISA at least twice for seroreactivity 

to full-length recombinant NY-ESO-1 and DHFR proteins produced in bacteria and kindly 

provided by Dr. Gerd Ritter from the NY branch of LICR. Each NY-ESO-1 ELISA plate 

included the negative control antigen (DHFR) and positive and negative control sera.  
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