Supplementary Figure 1. Chordoma cell flow cytometry gating strategy
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Supplementary Figure 1. A) Flow cytometry gating strategy demonstrating isolation of CD24+CD133+ CSCs in chordoma cell line MugChor1. CSCs, cancer stem cells. 


Supplementary Figure 2. Proportions of PD-L1+ chordoma cells, total CSCs, and PD-L1+ CSCs by Clinical Correlate
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Supplementary Figure 2. Proportions of PD-L1+ chordoma cells, total CSCs, and PD-L1+ CSCs do not significantly differ by age, anatomic site of origin, disease stage, or radiation therapy. A comparison by age was made between chordoma patients ≤35 years old and >35 years old (n=18). A comparison by radiation was made between chordoma patients who received a degree of pre- or postoperative radiation therapy (n=9) versus not (n=5). Both analyses were completed with a Mann Whitney test. A comparison by anatomic site of origin was made among chordomas originating from skull base (n=7), spine (n=3), or sacrum/coccyx (n=8). A comparison by disease stage was made among chordomas resected at primary (n=9), locally aggressive (n=5), and advanced (n=3) stage. Both analyses were completed with a Kruskal-Wallis analysis. A p value threshold <0.05 defined statistical significance. CSC, cancer stem cell; ns, non-significant.
Supplementary Figure 3. CSC Distance to Stroma by Clinical Correlate


Supplementary Figure 3. Infiltration analyses show that the average CSC distance to stroma (µm) does not significantly differ by age, anatomic site of origin, disease stage, or radiation therapy. A comparison by age was made between chordoma patients ≤35 years old and >35 years old (n=18). A comparison by radiation was made between chordoma patients who received a degree of pre- or postoperative radiation therapy (n=9) versus not (n=5). Both analyses were completed with a Mann Whitney test. A comparison by anatomic site of origin was made among chordomas originating from skull base (n=7), spine (n=3), or sacrum/coccyx (n=8). A comparison by disease stage was made among chordomas resected at primary (n=9), locally aggressive (n=5), and advanced (n=3) stage. Both analyses were completed with a Kruskal-Wallis analysis. A p value threshold <0.05 defined statistical significance. CSC, cancer stem cell; ns, non significant. 
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Supplementary Table 1. Multispectral immunofluorescence antibody panel used to assess chordoma CSCs in vivo. 

Supplementary Table 2. Chordoma CSC Characterization by Surface Marker
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Supplementary Table 2. In vitro chordoma CSC characterization by surface markers of B7H6, ULBP1, MICA-B, HER2, EGFR, and PD-L1, measured both by percent positivity (top) and MFI (bottom). This is the same data presented in Figure 1 shown here in table form. Average values across six cell lines, collected via flow cytometry, are shown. Values for CSCs (blue) and non-CSCs (red) were compared using student’s t tests with a significance threshold of p <0.05. *p≤0.05, **p≤0.01, ***p≤0.001, ****p≤0.0001. CSC, cancer stem cells; MFI, mean fluorescence intensity.  


Supplementary Table 3. Chordoma CSC Characterization by Surface Marker in All Cell Lines
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Supplementary Table 3. In vitro chordoma CSC characterization by surface markers of B7H6, HER2, MICA-B, ULBP1, EGFR, and PD-L1, measured both by percent positivity (left) and MFI (right). Values across six cell lines collected via flow cytometry are shown. Any increase in expression of >20% positivity or a 5-fold MFI increase in CSCs (blue) compared to NonCSCs (red) are shown bolded and in orange. Each value depicted here is the mean of technical triplicates within one experiment, and results are representative of three independent experiments. CSC, cancer stem cells; MFI, mean fluorescence intensity.  
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B7H6 HER2 MICA-B ULBP1 EGFR PD-L1

% Positivity MFI % Positivity MFI % Positivity MFI % Positivity MFI % Positivity MFI % Positivity MFI

CH22 CSC 30.8% 6040 99.6% 11913 4.7% 12260 224% 5242  998% 14181 16.2% 3777
NonCSC  0.0% 646 95.4% 863 0.1% 4408 0.0% 161 99.7% 1856 20.1% 653

JHCT CSC 6.2% 3907 96.8% 1166 14.9% 10578 3.5% 3113 97.3% 1216 91.6% 1557
NonCSC  0.0% n/a 95.0% 577 0.0% n/a 0.0% 101 94.0% 639 44.4% 682
MugChor1 CSC 8.2% 5537 99.8% 2355 7.2% 21693 5.6% 5298  98.8% 2012 86.6% 1595
NonCSC  0.0% n/a 99.5% 638 0.1% 1320 0.0% n/a 96.7% 526 24.1% 750

UCH1 CSC 3.1% 3941 98.8% 4289 22.7% 29730 1.5% 7855  98.6% 4070 269% 38646
NonCSC  0.1% 432 92.0% 697 0.1% 16031 0.0% 405 88.9% 691 3.6% 3067

UCH1TM CSC 21.5% 2550 99.6% 6146 13.5% 11215 12.1% 2828  99.8% 6298 92.5% 1869
NonCSC  0.0% n/a 99.4% 776 0.2% 1964 0.0% n/a 99.9% 2270 36.8% 783
UMChor1 CSC 9.5% 5662 99.4% 2781 4.6% 35400 3.8% 9812  99.7% 3477 77.4% 4854

NonCSC  0.0% n/a 97.4% 695 0.2% 7278 0.0% n/a 99.8% 1679 42.9% 3335









B7H6 HER2 MICA-B ULBP1 EGFR PD-L1

% Positivity MFI % Positivity MFI % Positivity MFI % PositivityMFI % Positivity MFI % Positivity MFI

CH22

CSC 30.8% 6040 99.6% 11913 4.7% 12260 22.4% 5242 99.8% 14181 16.2% 3777

NonCSC 0.0% 646 95.4% 863 0.1% 4408 0.0% 161 99.7% 1856 20.1% 653

JHC7

CSC 6.2% 3907 96.8% 1166 14.9% 10578 3.5% 3113 97.3% 1216 91.6% 1557

NonCSC 0.0% n/a 95.0% 577 0.0% n/a 0.0% 101 94.0% 639 44.4% 682

MugChor1

CSC 8.2% 5537 99.8% 2355 7.2% 21693 5.6% 5298 98.8% 2012 86.6% 1595

NonCSC 0.0% n/a 99.5% 638 0.1% 1320 0.0% n/a 96.7% 526 24.1% 750

UCH1

CSC 3.1% 3941 98.8% 4289 22.7% 29730 1.5% 7855 98.6% 4070 26.9% 38646

NonCSC 0.1% 432 92.0% 697 0.1% 16031 0.0% 405 88.9% 691 3.6% 3067

UCH17M

CSC 21.5% 2550 99.6% 6146 13.5% 11215 12.1% 2828 99.8% 6298 92.5% 1869

NonCSC 0.0% n/a 99.4% 776 0.2% 1964 0.0% n/a 99.9% 2270 36.8% 783

UMChor1

CSC 9.5% 5662 99.4% 2781 4.6% 35400 3.8% 9812 99.7% 3477 77.4% 4854

NonCSC 0.0% n/a 97.4% 695 0.2% 7278 0.0% n/a 99.8% 1679 42.9% 3335
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Cell Signaling
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BD Biosciences
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[AE1/AE3]

Catalog #
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B7H6

% Positivity MFI
(o) 13.2%* 4606%***
NonCSC 0.0% 180
HER2
% Positivity ~ MFI
csc 99.0% 4775%
NonCSC 96.5% 708

ULBP1
% Positivity MFI
8.2%* 5691%%*
0.0% 111
EGFR
% Positivity MFI
99.0% 5209
96.5% 1277

MICA-B

% Positivity MFI
11.3%** 20146*

0.1% 5167

PD-L1

% Positivity MFI

65.2%* 8716

28.6% 1545




