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Extended Data Fig. 1 | CONSORT diagram of the trial.
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Extended Data Fig. 2 | Kaplan Meier plot of PFS and OS since the time of original diagnosis.
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A B

C

E F

WHO Grade N # Failed Median PFS in Months (95% CI) 
3 18 17 3.3 (2.5, 4.7) 
4 22 21 2.2 (1.4, 2.7) 

WHO Grade N # Failed Median OS in Months (95% CI) 
3 18 14 6.5 (5.1, 19.2) 
4 22 21 5 (2.8, 8.6) 

Sex N # Failed  )IC %59( shtnoM ni SFP naideM
Female 19 18  )2.5 ,7.1( 7.2
Male 23 22  )8.2 ,2.1( 5.2

Sex N # Failed  )IC %59( shtnoM ni SO naideM
Female 19 18  )6.21 ,6.4( 7.6
Male 23 19  )9.7 ,8.2( 5.5

F

D

 bamuzicaveB yduts-nO N # Failed  )IC %59( shtnoM ni SO naideM
No 16 13  )9 ,7.1( 5.5
Yes 26 24  )6.8 ,4.3( 5.6

 bamuzicaveB yduts-nO N # Failed  )IC %59( shtnoM ni SFP naideM
No 16 15  )4.3 ,6.0( 2
Yes 26 25  )1.4 ,3.2( 6.2

Extended Data Fig. 3 | Kaplan Meier plots of all patients by tumor grade, sex, and bevacizumab use. Kaplan Meier plots of PFS (left column) and OS (right column) 
by WHO Grade (a, b), sex (c, d), and on-study bevacizumab use (e, f). A two-sided log-rank test was used to generate the p values. P values were not adjusted for mutliple 
comparisons.
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N # Failed  )IC %59( shtnoM ni SFP naideM
Negative 6 5 3 (2 NA)  
Positive 5 4  )AN ,1.3( 8.5

N # Failed  )IC %59( shtnoM ni SO naideM
Negative 6 5  )AN ,4.3( 6.7
Positive 5 3  )AN ,1.3( 9.71

BA

CMV Status CMV Status

Extended Data Fig. 4 | Kaplan Meier plots of HLA-A2 positive patients by CMV serological status. Kaplan Meier plots of PFS (a) and OS (b) of HLA-A2 positive 
patients by CMV serological status. A two-sided log-rank test was used to generate the p values. P values were not adjusted for multiple comparisons.
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# of Subjects 22 22 7 5 4 3 2 2 1 # of Subjects 22 22 7 5 4 3 2 2 1
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Extended Data Fig. 5 | Line graphs of lymphocytes before and after 
temozolomide and regulatory T cells (Tregs) over time. Line graphs of % 
lymphoctes (a) and absolute lymphoctes (b) before and after temozolomide as 
well as % Tregs (c) and absolute number of Tregs (d) over time by patient. From 
baseline to Day 20, there was a −0.55% (95% CI −3.5%, 2.35%) estimated change 

% lymphocytes (A, P = 0.72) and 0.1 (95% CI −0.05, 0.25) estimated change of 
absolute lymphocytes (B, P = 0.72). From baseline to Vaccine 4, there was a −0.49 
(95% CI −3.49, 2.44) estimated changed of % Tregs (C, P = 0.8) and a 0.31 (−0.001, 
0.62) change of absolute Tregs (D, P = 0.52). A 2-sided Wilcoxon Signed-rank Test 
was used for these analyses.
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Extended Data Fig. 6 | Forest plots of pretreatment immune cell subtypes  
and their association with survival. Forest plots of pretreatment immune  
cell subtypes and their association with PFS (top panel) and OS (bottom panel). 
Increased pretreatment Treg percent was predictive of worse PFS (HR 1·79 [95%CI 

1·03, 3·11]). Lines indicate 95% confidence interval of the hazard ratio (HR). 
Cox models using the Benjamini-Hochberg correction method to account for 
multiple tests was used.
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Extended Data Fig. 7 | Dot plots of CD8 counts over time and OS. Dot plots at baseline at at vaccine #4 for all patients (a, n = 21), only CMV positive patients (b, n = 11), 
and only CMV negative patients (c, n = 10) does not demonstrate significant correlation by Pearson’s R between CD8 + T cells and OS. P values are two-sided.
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Extended Data Fig. 8 | T cell responses to PEP-CMV treatment. a) Patients with 
levels of absolute naïve CD8 T cells, as determined by flow cytometry, at the 
time of their last vaccine above the median had longer PFS than those below the 
median. b) There was no difference in OS between the two groups. There is no 

clear association between absolute naïve (c) or percent naïve (d) CD8 + T cells 
and number of vaccines received as determined by flow cytometry. A two-sided 
log-rank test was used to generate the p values in A and B. P values were not 
adjusted for multiple comparisons.
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Extended Data Fig. 9 | Polyfunctional T cell results of select patients. Pie graphs of demonstrating T cell polyfunctionality based on INF-γ, TNF-a, and IL-2 phenotype. 
Increasing number of vaccines corresponded with increasing polyfunctionality. Td Pre = baseline, V = vaccine number.
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