
 

Supplementary Information 

 

Effects of an aged tissue niche on the immune potency of dendritic cells using 

simulated microgravity 

 

Mei ElGindi1, Jiranuwat Sapudom1, Anna Garcia Sabate1, Brian Chesney Quartey1, Aseel 

Alatoom1, Mohamed Al-Sayegh2, Rui Li4, Weiqiang Chen3,4, Jeremy Teo1,3,4,*.  

 
1. Laboratory for Immuno Bioengineering Research and Applications, Division of Engineering, 

New York University Abu Dhabi, Abu Dhabi POBox 129188, United Arab Emirates 

2. Biology Division, New York University Abu Dhabi, P.O. Box 129188, Abu Dhabi, United Arab 

Emirates 

3. Department of Mechanical and Aerospace Engineering, New York University, 6 MetroTech 

Center, Brooklyn, NY, 11201 USA 

4. Department of Biomedical Engineering, New York University, 6 MetroTech Center, Brooklyn, 

NY, 11201 USA 

 

*Correspondence: jeremy.teo@nyu.edu; Tel.: +971-2-6286689 

  



 

 

Supplementary Table 1: Antibodies used for flow cytometry in this study 

Marker Fluorochrome Host/Target Isotype Clone Catalog Number 

CD11c PerCP Mouse anti-Human IgG1, κ Bu15 337234 

CCR7 Alexa Fluor 488 Mouse anti-Human IgG2a, κ G043H7 353206 

HLADR Brilliant Violet 421 Mouse anti-Human IgG2a, κ L243 307636 

CD80 Brilliant Violet 711 Mouse anti-Human IgG1, κ 2D10 305236 

CD86 Brilliant Violet 605 Mouse anti-Human IgG1, κ BU63 374214 

CD206 Brilliant Violet 510 Mouse anti-Human IgG1, κ 15-2 321138 

CD209 PE Mouse anti-Human IgG2a, κ 9E9A8 330106 

CD69 APC/Cyanine7 Mouse anti-Human IgG1, κ FN50 310914 

  



 
Supplementary Figure 1: a. Representative gating strategy for iDCs cultured under different conditions. Initial cell 

population was gated on FSC and SSC to remove cell debris and dead cells. The population was then gated to isolate 

single cells and remove any cell aggregates. This population was then used in the histogram analysis. b. Representative 

fluorescent histograms used in the study. This representation was used for the data analysis in Figure 2B in the 

manuscript. c. Representative fluorescent histogram of CD206 used in the study. This was used for the data analysis 

in Figure 3D in the manuscript. 



 
 

Supplementary Figure 2: Bar graph analysis of cytokine secretion by iDCs cultured for 3 days at static or RPM 
conditions in loose and dense matrices. Fold change of concentration of cytokine (pg/mL) calculated relative to 
samples cultured in loose matrices at static conditions.. Data are shown as mean +/- SD. * indicates significant p ≤ 
0.05. 



 
Supplementary Figure 3: List of genes that are up and downregulated in iDCs cultured on the RPM compared to 
static conditions, independently of matrix density. 
 
 
 
 

 

 

 

 

 

 

 

 



Supplementary Figure 4: Phenotypic and transcriptome analysis of DC differentiation. iDCs and mDCs were 
cultured for 3 days at static conditions  in loose and dense matrices. a. Analysis of surface markers associated with 
differentiation, namely, CD11c, HLADR, CD80, and CD86 using flow cytometry. Log2 fold change of gMFI was 
calculated relative to iDCs cultured in loose matrices at static conditions. b. Heat map of log2 fold change of 
concentration of cytokine secretion by iDCs and mDCs cultured in loose and dense matrices at static conditions. Log2 
fold change of median concentration of cytokine (pg/mL) was calculated relative to cytokine concentration secreted 
by iDCs in loose matrices at static conditions. c. Heatmap of total DEGs in samples after RNA-sequencing analysis. 
Volcano plots depicting up and downregulated DEGS of mDCs compared to iDCs  cultured at static conditions in d. 
loose and e. dense matrices compared. f. Venn diagram of the number of DEGs of mDCs compared to iDCs cultured 
in static conditions in either loose or dense matrices. Enriched biological processes pathways in mDCs compared to 
iDCs cultured in static conditions in g. loose and h. dense matrices   Experiments were performed with at least 3 
replicates. The box and whiskers graphs used have the center line at the median value. The upper and lower bounds 
of the box extend from the 25th to 75th percentiles and the whiskers are plotted to the minimum and maximum values. 
* indicates significant p ≤ 0.05. For heatmap, *indicates significant p ≤ 0.05 of samples in of mDCs in loose matrices 
compared to iDCs in loose matrices cultured at static conditions. # indicates significant p ≤ 0.05 of mDCs in dense 
matrices compared to iDCs in dense matrices cultured at static conditions. § indicates significant p ≤ 0.05 of iDCs in 
dense matrices compared to iDCs in loose matrices at static conditions. + indicates significant p ≤ 0.05 of mDCs in 
dense matrices compared to mDCs in loose matrices cultured at static conditions. 
 

 

 

 



 
 

Supplementary Figure 5: Bar graph analysis of cytokine secretion by iDCs and mDCs cultured for 3 days at static 
or RPM conditions in loose and dense matrices. Fold change of concentration of cytokine (pg/mL) calculated relative 
to samples cultured in loose matrices at static conditions. Data are shown as mean +/- SD. * indicates significant p ≤ 
0.05. 
 

 

 

 

 

 

 



 

 

 

 
 

Supplementary Figure 6: a. Representative gating strategy for mDCs cultured under different conditions. Initial cell 

population was gated on FSC and SSC to remove cell debris and dead cells. The population was then gated to isolate 

single cells and remove any cell aggregates. This population was then used in the histogram analysis. b. Representative 

fluorescent histograms used in the study. This was used for the data analysis in Figure 5B in the manuscript. 

 



 

 

Supplementary Figure 7: Bar graph analysis of cytokine secretion by mDCs cultured for 3 days at static or RPM 
conditions in loose and dense matrices. Fold change of concentration of cytokine (pg/mL) calculated relative to 
samples cultured in loose matrices at static conditions. Data are shown as mean +/- SD. * indicates significant p ≤ 
0.05. 
 

 

 

 

 

 

 



 

 

 
Supplementary Figure 8: a. Representative gating strategy for T cells alone cultured under different conditions. 

Initial cell population was gated on FSC and SSC to remove cell debris and dead cells. The population was then gated 

to isolate single cells and remove any cell aggregates. Live cells were then gated using a cell viability dye. This live  

population was then used in the histogram analysis. b. Representative fluorescent histograms of CD69 levels in T cells 

alone. This was used for the data analysis in Figure 6E in the manuscript. c. Representative gating strategy for mDCs 

and T cells co-cultured under different conditions. Initial cell population was gated on FSC and SSC to remove cell 

debris and dead cells. Live cells were then gated using a cell viability dye. This live  population was then used in the 

histogram analysis. d. Representative fluorescent histograms of CD69 levels in mDCs and T cells that were co-

cultured. This was used for the data analysis in Figure 6E in the manuscript. 

 



 
Supplementary Figure 9: Bar graph analysis of cytokine secretion by mDCs co-cultured with T cells for 3 days at 
static or RPM conditions in loose and dense matrices. Fold change of concentration of cytokine (pg/mL) calculated 
relative to samples cultured in loose matrices at static conditions. Data are shown as mean +/- SD. * indicates 
significant p ≤ 0.05. 



 
Supplementary Figure 10: List of genes that are up and downregulated in mDcs cultured on the RPM compared to 
static conditions, independently of matrix density. 
 

 
 

 


