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Supplemental Figure 1. Cytokine and chemokine release from K562 Clone 9.mbIL21 aAPC-

expanded effector cells after 24-hour incubation with neuroblastoma cell line CHLA-255-Fluc 

alone or with anti-GD2 antibody ch14.18. Expanded cells from 5 healthy donors were thawed 

and cultured for 72 hours with 50 IU/mL IL-2 prior to co-culture with neuroblastoma cells. CHLA-

255-Fluc cells with or without ch14.18 were co-cultured with day 14 expanded cells at a 1:1 

ratio, and supernatants were collected after 24 hours for both Luminex® and CBA assays. 

Means and standard deviations of fold changes are shown in dots and lines, respectively; red 

square dots indicate significant p values (p<0.05) in each comparison versus aNK cells alone. 

Fold changes of each analyte and concentration (pg/mL) of cytokines or chemokines secreted 

by day 14 expanded cells exposed to different conditions (numerator in each function) are 

shown on the right hand side of each data point. 

 

Supplemental Figure 2. Anti-tumor activity of K562 Clone 9.mbIL21 aAPC-expanded and 

cryopreserved effector cells from a normal donor PBMC that were thawed and cultured for 3 

days or thawed and immediately injected intravenously into NOD/SCID mice beginning 7 days 

after they had received 106 CHLA-255-Fluc neuroblastoma cells intravenously. All mice 

receiving effector cells also received IL-2 (3 µg/mouse intravenously, 2x/week) and anti-GD2 

mAb ch14.18 (15 µg/mouse intravenously, 2x/week). (A) Neuroblastoma cell growth was 

visualized 34 and 48 days after tumor cell injection using bioluminescence imaging. (B) Signal 

intensities (total Flux) were detected at the time-points shown and plotted as mean ± SD. 

Comparison of AUC showed no significant differences between the two groups treated with 

thawed and immediately injected aNK with ch14.18 versus thawed, cultured and injected aNK 



with ch14.18. (C) Overall survival curves for all treatment groups were generated by Kaplan-

Meier analysis. Comparison of survival showed no significant differences between the two 

groups. Note that PBMC were isolated and cryopreserved at Children’s Hospital Los Angeles 

and shipped frozen to MD Anderson Cancer Center for NK cell growth, cryopreservation, and 

shipment back to Children’s Hospital for the experiment. 

 

Supplemental Figure 3.  Anti-tumor activity of dose-dense treatment with K562 Clone 

9.mbIL21 aAPC-expanded and cryopreserved aNK cells derived from a patient’s PBMC. 

Effector cells (82% CD56+CD3-CD14- NK) obtained after 14 days of culture were cryopreserved 

and then thawed and immediately injected through the tail vein into NOD/SCID mice beginning 

7 days after they had received 106 CHLA-255-Fluc neuroblastoma cells intravenously. All mice 

receiving effector cells also received IL-2 (3 µg /mouse intravenously, 2x/week) with each aNK 

injection. Anti-GD2 mAb ch14.18 (15 µg/mouse intravenously, 2x/week) for each aNK injection 

was given to indicated groups. (A) Neuroblastoma cell growth was visualized 34 and 62 days 

after tumor cell injection using bioluminescence imaging. Neuroblastoma progressed in all 5 

untreated control mice and moribund mice were euthanized on day 41. (B) Signal intensities 

(total Flux) were detected at the time-points shown in control and treated mice and plotted as 

mean ± SD.  Comparison of AUC showed significant differences with the exception of thawed 

and immediately injected aNK + ch14.18 1x/week versus 2x/week.  (C) Overall survival curves 

for all treatment groups were generated by Kaplan-Meier analysis.  Comparison of survival 

showed significant differences, as shown in the inset table.  

 

Supplemental Figure 4.  Anti-tumor activity of K562 Clone 9.mbIL21 aAPC-expanded and 

cryopreserved aNK cells derived from a patient’s PBMC when treatment was begun 21 days 

(late treatment) after tumor cell injection. Effector cells (77% CD56+CD3-CD14- NK) obtained 

after 21 days of culture were cryopreserved and then thawed and immediately injected through 



the tail vein into NOD/SCID mice beginning 21 days after they had received 106 CHLA-255-Fluc 

neuroblastoma cells intravenously. All mice receiving effector cells also received IL-2 (3 µg 

/mouse intravenously, 2x/week) with each aNK injection. Anti-GD2 mAb ch14.18 (15 µg/mouse 

intravenously, 2x/week) for each aNK injection was given to indicated groups. Groups of mice 

shown in this figure are from the same experiment shown in Figure 6 so that the efficacy of 

beginning treatment early (7 days) or late (21 days) can be compared.  (A) Neuroblastoma cell 

growth was visualized 35 and 55 days after tumor cell injection using bioluminescence imaging. 

Neuroblastoma progressed in all 7 untreated control mice who died or were euthanized from 

days 35 to 42. (B) Signal intensities (total Flux) were detected at the time-points shown in 

control and treated mice and plotted as mean ± SD. All treatments had an anti-tumor effect with 

aNK cells combined with ch14.18 having the greatest effect as shown in the inset table.   (C) 

Survival curves for all treatment groups were generated by Kaplan-Meier analysis.  Compared 

to untreated control mice, ch14.18 alone and aNK combined with ch14.18 improved survival, 

and the combination was more effective than aNK alone as shown in the inset table.  

  



Supplemental Table 1. List of antibodies used in this study 

Antibody Fluorochrome a Clone Vender b 

CD3 PerCP-Cy5.5 SK7 BioLegend 
 Pacific Orange UCHT1 Invitrogen 

CD56 AF700 HCD56 BioLegend 
CD16 APC-H7 3G8 BD Biosciences 

 PerCP-Cy5.5 3G8 BD Biosciences 
CD14 Pacific Orange TüK4 Invitrogen 
CD19 PE-Cy7 HIB19 BioLegend 

DNAM-1 FITC DX11 BD Biosciences 
CD107a APC H4A3 BD Biosciences 

 Pacific Blue H4A3 BioLegend 
NKG2D PE 1D11 BioLegend 
NKp46 Pacific Blue 9E2 BioLegend 
CXCR4 PE-Cy7 12G5 BioLegend 

CD4 AF700 RPA-T4 BioLegend 
CD8 Pacific Blue RPA-T8 BD Biosciences 

CD25 APC-H7 M-A251 BD Biosciences 
6B11 FITC 6B11 BD Biosciences 
CD32 PE FLI8.26 BD Biosciences 
CD64 PerCP-Cy5.5 10.1 BD Biosciences 

 

a FITC, fluorescein isothiocyanate; APC, allophycocyanin; PerCP, peridinin-chlorophyll-

protein complex; PE, phycoerythrin; AF, alexa fluor. 

b BD (Becton Dickinson, San Jose, CA); Biolengend (San Diego, CA) 

  



 
 

Supplemental table 2. Cytokines/chemokines excluded from the 

Luminex® panels 

Number Cytokine/Chemokine 
1 TGF-α 
2 IL-17 
3 Eotaxin-2 
4 BCA-1 
5 TARC 
6 6CKine 
7 Eotaxin-3 
8 LIF 
9 TPO 
10 SCF 
11 TSLP 
12 IL-33 
13 IL-20 
14 IL-21 
15 IL-23 
16 CTACK 
17 ENA-78 
18 MIP-1d 
19 IL-28A 
20 CXCL6/GCP2 

21 CCL19/MIP3β 

Note:  Analytes were excluded from the analysis when at least half of the observations 

were censored because the expression was below the minimum detection level for the 

analyte. 

 


