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Table S1

 

Table S1. Demographic data for the paediatric healthy donors and paediatric cancer patients 
(discovery cohort), related to Figures 1 and 2. The diagnosis for each patient is also shown. Age is 
provided in months.  
 

 

  

Paediatric Healthy

Study Number Age Gender
HV01 37m Female
HV05 12m Male
HV06 17m Female
HV11 19m Male
HV12 72m Female
HV13 170m Female
HV14 20m Female
HV15 22m Male
HV16 78m Male
HV18 15m Male
HV20 110m Female
HV21 74m Female
HV22 42m Male
HV25 77m Male
HV26 12m Female
HV28 35m Male
HV30 126m Male
HV34 174m Female 
HV37 54m Female

Paediatric Cancer 

Study Number Age Gender Disease 
C01 79m Female Rhabdomyosarcoma
C02 73m Male Burkitt’s lymphoma
C03 36m Female Neuroblastoma
C04 167m Female Hodgkin’s disease
C05 58m Male Wilms
C06 187m Female Rhabdomyosarcoma
C07 122m Male Hodgkin’s disease
C08 20m Male Neuroblastoma 
C09 17m Female Rhabdoid tumour
C10 145m Female Burkitt’s lymphoma
C11 17m Male Neuroblastoma 
C12 22m Female Pilomyxoid astrocytoma
C14 179m Female Ewing's sarcoma

C15 187m Male Hodgkin’s disease  (non classical 
NHPHL) 

C16 12m Male Neuroblastoma 

C18 36m Female Hepatoblastoma 

C19 12m Male Nephroblastomatosis
C20 73m Male Hodgkin’s disease
C21 34m Male Burkitts lymphoma

C22 75m Female Parameningeal
Rhabdomyosarcoma



 
 
Table S2

 
 
Table S2. Mass cytometry antibody panel used to characterise the immune cell phenotype 
of the discovery cohort, related to Figures 1 and 2.  CD45-specific antibodies used for 
barcoding are indicated with (BC) in the table. 
 

 

 

Metal Marker Clone Source
89Y CD45 (BC) H130 Fluidigm
114 Qdot CD45 (BC) H130 Biolegend
115In CD45 (BC) H130 Biolegend
141Pr CD31 WM59 Biolegend
142Nd CD57 HCD57 Fluidigm
143Nd CD38 HIT2 Biolegend
144Nd CD8 SK1 Biolegend
145Nd CD4 RPA-T4 Fluidigm
146Nd IgD IA6-2 Fluidigm
147Sm CXCR3 G025H7 Biolegend
148Sm CD16 3G8 Fluidigm
149Sm CD127 AO19D5 Fluidigm
150Nd OX40 ACT35 Fluidigm
151Eu CCR6 G034E3 Biolegend
152Sm TCR-gd 11F2 Fluidigm
153Eu CCR4 L291H4 Biolegend
154Sm CD73 AD2 Biolegend
155Gd PD1 EH12.2H7 Fluidigm
156Gd CD45RA HI100 Biolegend
158Eu CD33 WM53 Fluidigm
159Tb CD161 HP-3G10 Fluidigm
160Gd CD39 A1 Fluidigm
161Dy ICOS C398.4A Biolegend
162Dy CD27 L128 Fluidigm
163Dy CD56 NCAM16.2 Fluidigm
164Dy CD95 DX2 Fluidigm
165Ho CD19 HB19 Fluidigm
166Er CD24 ML5 Fluidigm
167Er CCR7 G043H7 Biolegend
168Er CXCR5 J252D4 Biolegend
169Tm CD25 2A3 Fluidigm
170Er CD123  6H6 Biolegend
171Yb CD5 UCHT2 Biolegend
172Yb CD11c 3.9. Biolegend
173Yb CD3 UCHT1 Biolegend
174Yb HLA-DR L243 Fluidigm
175Lu CD14 M5E2 Fluidigm
176Yb TCR va7.2 3C10 Biolegend
194-198Pt CD45 (BC) H130 Biolegend
209Bi CD11b ICRF44 Fluidigm

 



Table S3

 

Table S3. Mass cytometry antibody panel used to characterise NK cell phenotype (discovery 
cohort), related to Figure 3. CD45-specific antibodies used for barcoding are indicated with (BC) in 
the table.   
 

 

 



 

 

Table S4 

 

 

Table S4. Fluorescent flow cytometry antibody panel used for further NK cell 
characterisation, related to Figure 3.   *e-Fluor 780 live dead stain detected on APC-CY7 
detector. 
 

  

 



 

Table S5 

 

 

Table S5. Demographic data for the paediatric healthy donors and paediatric cancer patients 
(validation cohort), related to Figures 4 and 5. The diagnosis for each patient is also shown. Age is 
provided in months. 
 

 

 

 

 

 

 



 

Table S6 

 

Table S6. Mass cytometry antibody panel used to characterise the Validation Cohort, related to 
Figures 4 and 5. CD45-specific antibodies used for barcoding are indicated with (BC) in the table.  
 

 



 

 

 
Table S7 

 

 

Table S7. Lymphocyte count, NK cell frequency and absolute count of NK cells for patients 
C23-C54 (validation cohort), related to Figures 4 and 5. Values below the normal range for 
each child are shown in red font. Note that the normal range for lymphocytes and NK cells 
in children varies with age. The normal range appropriate for each child’s age has been used 
to determine which values are abnormal.  
 

  



Figure S1 

 

 

Figure S1. Age distribution of paediatric healthy (PH) or paediatric cancer (PC) donors, 
related to Figures 1-6. Error bars show mean +/-1 standard deviation. There was no 
significant difference in age between the two groups (unpaired t-test).  
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Figure S2  

 
 
 
Figure S2. Gating strategy used to separate total immune cells into subsets for further 
analysis for discovery cohort, related to Figures 1 and 2. Each subset is determined by the 
indicated marker. Intensity of staining is represented by colour, with levels shown on the 
right-hand side of each plot.  
 
 
  



 
Figure S3.  
 

 
 
Figure S3. Median metal intensity (MMI) of PD1 on T-cells and NK cells, related to Figure 2. 
Levels of cell surface PD1 for the pediatric healthy and pediatric cancer patients for the 
discovery cohort are shown.  For the total cohort the PD1 MMIs for the PD1-positive cells 
were:  CD4 T-cells, mean 5.5, median 5.1 (range 3.8-11.8); CD8 T-cells, mean 8.4, median 7.8 
(range 5.5-14.9); NK-cells, mean 3.1, median 3.0 (range 2.5-4.3). 
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Figure S4 

 

Figure S4. Analysis of NK cell receptors, related to Figure 3. A) Total NK cells were clustered 
using the SPADE algorithm in Cytobank.  Spade nodes are coloured by the level of NKG2A 
expression. Size of each node reflects the numbers of cells.  B) Frequency of NK cells within 
each of four NK cell subsets (defined using CD16 and CD56) showing the percentage of cells 
positive for each NK receptor. The error bars show the mean +/- one SD. Unpaired t-tests, 
correcting for multiple comparisons with 5% FDR, were performed with significant results 
indicated by an asterisk: * p<0.05, ** p<0.01, *** p<0.001. 
  



Figure S5 
 

 
 
 
 
Figure S5. Perforin and granzyme B expression in NK cells, related to Figure 3. A) Gating 
strategy used to investigate the three NK cell subsets (defined using CD16 and CD56) from 
mass and flow cytometry data. B) Frequency of NK cells within each NK subset showing the 
percentage of cells positive for perforin or Granzyme B. The error bars show the mean +/- 
one SD. Unpaired t-test, correcting for multiple comparisons with 5% FDR, were performed 
with no significant results identified. 
 
 
 
 
 
 
 
  

 



 
Figure S6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S6. Results of ELISAs measuring NKG2D ligands ULBP2 or MICA in plasma, related to 
Figure 3. The error bars show the mean +/- one SD. Mann-Whitney tests were used to a 
compare paediatric healthy and paediatric cancer patients (ULBP-2, p=0.0122; MICA, 
p=0.0186).  
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Figure S7 
 
 
 
 

 
 
 
 
 
Figure S7.  Gating strategy used to separate total immune cells into subsets for further 
analysis, related to Figure 4. Each subset is determined by the indicated marker. Intensity of 
staining is represented by colour, with levels shown on the right-hand side of each plot.  
 
 
 
  

 



 
Figure S8 

 
Figure S8.  Percentage of cells within each NK cell subset positive for cell surface 
molecules, related to Figure 4.  The error bars show the mean +/- one standard variation. P 
values were calculated using Wilcoxon ranked sum tests with false discovery rate at 5% and 
correction using the Benjamini-Hochberg method. Significant results are indicated: * p<0.05, 
** p<0.01, *** p<0.001. 
  



 
Figure S9 
 

 
 

Figure S9.  NK cell frequencies in patients with different cancer types, related to Figures 4 
and 5. Total NK cell and CD56brightCD16- NK cells were analysed for each individual for the six 
most common paediatric cancers as shown. The error bars show the mean +/- one standard 
variation. P values were calculated using Wilcoxon ranked sum tests with false discovery rate 
set at 5% and correction using the Benjamini-Hochberg method. Significant results are 
indicated as: * p<0.05, ** p<0.01, *** p<0.001     
  



Figure S10 
 

 
 
Figure S10. Median metal intensity (MMI) of NK cell receptors, related to Figure 5. The 
median metal intensity of each marker on NK cells gated within the positive gate for that 
marker are shown.  P values were calculated using Wilcoxon ranked sum tests with false 
discovery rate at 5% and correction using the Benjamini-Hochberg method. Significant 
results are indicated: * p<0.05, ** p<0.01, *** p<0.001. 
  



 
Figure S11 
 
 
 
 
 
 
 
 

 
Figure S11.  NK cell receptor expression for each NK subset.  Values are shown for each 
individual, related to Figure 5.  The error bars show the mean +/- one standard variation. P 
values were calculated using Wilcoxon ranked sum tests and are shown in the figure. When 
we applied a false discovery rate set at 5% and used the Benjamini-Hochberg multiple 
comparison correction method no statistical significant results were identified. Significant 
results indicated as: * p<0.05, ** p<0.01, *** p<0.001  are before multiple comparison 
correction.    
 


