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Supplementary Figure Legends 1 

Suppl. Figure 1 Graphical representation of IFN-𝛾 ELISpots using peripheral blood mononuclear 2 

T-cells, co-cultivated with dendritic cells, pulsed with autologous tumor lysate fractions of (A) the first 3 

(1st) PF2D dimension and corresponding (B) second (2nd) PF2D dimension of patients NCH1390, 4 

NCH612, and NCH519a. Solid line represents mean background of negative control (PBL). F: fraction, 5 

PBL: peripheral blood lymphocytes (*, p < 0.05; **, p < 0.01; ***, p < 0.001) 6 

Suppl. Figure 2 IFN-𝛾 ELISpot raw data to validate antigen immunogenicity in patients of origin. 7 

Antigens with a significant increased immunogenicity (grey bars and asterisks) or 1.3-fold increased 8 

levels of immune responses (grey bars) were further validated in a bigger study sample of healthy 9 

individuals and lower-grade glioma patients. Solid line represents mean background of negative 10 

control (IgG1). (*, p < 0.05; **, p < 0.01; ***, p < 0.001) 11 

Suppl. Figure 3 (A) Significantly increased immune responses in IDHmut lower-grade glioma patients 12 

(P) vs. healthy donors (HD) seen for the potential T-cell target antigens CRKII, CFL1, CNTN1, NME2, 13 

and TKT. Homogenous levels of stimulation while comparing IFN-𝛾 spot numbers among 14 

astrocytomas (red) and oligodendrogliomas (blue) to a certain TAA as well as (B) the total immune 15 

response. (C) IFN-𝛾 ELISpot raw data showing the spot count / 1x105 T-cells upon stimulation with 16 

autologous dendritic cells loaded with antigens (CRKII, CFL1, CNTN1, NME2, or TKT, black bar) vs. 17 

negative control (IgG1, grey bar) for each patient (P) (n = 16). Highlighted in green: significant immune 18 

responses (p < 0.05) with an > 2-fold increased spot count compared to the negative control (IgG) (*, p 19 

< 0.05; **, p < 0.01; ***, p < 0.001) 20 

Suppl. Figure 4 Gating strategy to identify cytokine-secreting cells by cytokine capture assay. The 21 

acquired cells were gated based on their size and granularity as lymphocytes excluding cell debris. 22 

Then we gated on single cells to remove cell duplexes and clusters. Apoptotic cells were gated out 23 

next by gating on pacific orange (PO)-negative cells (live cells). The respective T-cell (TC) population 24 

was identified by surface staining with anti-CD4 PerCP-Cy5.5, and anti-CD8-V450 antibodies. The 25 

cytokine-positive cell gate was placed according to a FMO control (exemplarily shown for IFN-𝛾) and 26 
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the frequency of cytokine-secreted cells in samples stimulated with IgG1 peptide (negative control) or 27 

the antigen of interest (exemplarily shown for CFL1) were determined based on that gate. 28 

Suppl. Figure 5 Representative images of immunohistochemical stainings of the isotype controls IgG 29 

and IgG1 in normal brain (NB) tissues, astrocytomas (WHO°II:  n = 10; WHO°III: n = 10), and 30 

oligodendrogliomas (WHO°II: n = 10; WHO°III: n = 10). Scale bar: 50 µm. 31 

Suppl. Figure 6 (A) Semi-quantitative evaluation on immunohistochemically stained sections of the 32 

frequency of tumor cells expressing the potential T-cell target antigens CRKII, CFL1, NME2, and 33 

CNTN1 in astrocytoma (WHO°II: n = 10, WHO°III: n = 10) and (B) oligodendroglioma (WHO°II: n = 10, 34 

WHO°III: n = 10) tumor tissues. 35 

Suppl. Figure 7 Representative multicolor stainings of CFL1, CRKII, NME2, and CNTN1 on acetone-36 

fixed cryosections with markers for common cell types in IDHmut LGGs: anti-GFAP (tumor cells, 37 

#Z0334, DAKO), anti-CD68 (microglia/ macrophages, #M0718, DAKO), anti-CD31 (endothelial cells, 38 

#223609, BD Pharmingen). Detection was performed by using fluorochrom-conjugated secondary 39 

antibodies (anti-mouse AF647 (#A-21463, Invitrogen), anti-rabbit AF555 (#A-21428, Invitrogen), DAPI 40 

(#D1306, ThermoFisher), and the Zenon AF488 mouse IgG1 Labeling Kit (#Z25001, ThermoFisher)) 41 

according to the manufacturer`s protocol (scale bar: 50 µM, scale bar zoom: 10 µM). 42 

Suppl. Figure 8 Usage of RNA Seq TCGA data of IDHmut LGG tumors to compare mRNA expression 43 

levels with T-cell infiltration. Significant increased expression of NME2 in the TCGA IDHmut LGG 44 

dataset was shown to be positively correlated with the expression of CD3E (encoding CD3-ε as part of 45 

the CD3 T-cell receptor complex) (r = 0.2352). Stronger correlation in the histology of astrocytomas 46 

(r = 0.3693**) than in oligodendrogliomas (r = 0.1919**). (*, p < 0.05; **, p < 0.01; ***, p < 0.001) 47 

Suppl. Figure 9 (A) IFN-𝛾 ELISpot raw data of all HLA-A*02:01 patients analyzed (n = 7) showing the 48 

IFN-𝛾 spots / 1x105 T-cells for patient cells against TAAs vs. patient cells against the negative control 49 

(human immunodeficiency virus (HIV) gag/pol, 9 amino acids). Grey bars indicate a significantly 50 

increased immunogenicity compared to negative control (solid line). (B) Homogenous levels of 51 

stimulation while comparing the total immune response by mean of IFN-𝛾 spot numbers among 52 
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astrocytomas (red) and oligodendrogliomas (blue) to a certain reactive epitope. (n.s., not significant, *, 53 

p < 0.05; **, p < 0.01) 54 

Suppl. Figure 10 (A) Applied gating strategy (one representative patient, NCH645) for the expression 55 

analysis of tumor-associated antigens in IDHmut lower-grade glioma and secondary glioblastoma 56 

GSCs, analyzed by flow cytometry in regard to an adequate isotype control. (B) Fluorescence intensity 57 

measurements for the isotype control and the antigen expressing (positive) GSC population, showing 58 

counts in percentage [%] over the mean PE-intensity.(C) Gating strategy, including the markers pacific 59 

orange (PO), CD3, and CD8, used for quantification of antigen-specific peripheral cytotoxic CD3+CD8+ 60 

T-cells by flow cytometry and (D) antigen-loaded pMHC I-tetramers (PE-conjugated) and the 61 

respective positive (Influenza M1) as well as negative control HLA-A*02-tetramers. GSCs: glioma 62 

stem-like cells, HIV: human immunodeficiency virus, HLA: human leukocyte antigen, MHC: major 63 

histocompatibility complex, PE: Phycoerythrin, pos: positive, US: unstained. 64 
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