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Elderly human hematopoietic progenitor cells 

express cellular senescence markers and are more susceptible to pyroptosis 
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Fig. S1. Phenotypic characterization of common lymphoid progenitors in vitro 

 

Identification and phenotyping of common lymphoid progenitors (CLP) differentiated in vitro from 

CD34+ cells after 7, 14, 21 and 28 days in the OP9-DL1 culture system. T lymphocyte differentiation 

subsets were defined as ProT1: CD45RA+ CD7+ CD5- CD1a-; ProT2: CD45RA+ CD7+ CD5+ CD1a-; 

PreTimmature: CD45RA+ CD7+ CD5- CD1a+; and PreT1: CD45RA+ CD7+ CD5+ CD1a+. Numbers 

indicate percentages of cells within the different quadrants. 
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Fig. S2. Transcriptional profiling and clustering of CD34+ hematopoietic progenitors from 

subjects with different age. 

 
Heat map representation of the transcriptional signature for HPC from young (Y, n=4), middle aged (M, 

n=7) or old (O, n=8) healthy adults. The expression of 80 selected genes in CD34+ CD45low Lin- cells, 

FACS sorted ex vivo from donor PBMC, was assessed using Fluidigm microfluidics system.  
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Fig. S3. Metabolic properties of circulating CD34+ cells 

 

(A) Representative staining and MFI levels for 2NBDG (i.e. glucose fluorescent substitute) uptake in 

CD34+ cells from young (n=5) or old (n=5) adult PBMC. (B) Representative staining in CD34+ or CD3+ 

cells and MFI levels for Cyto ID (i.e. autophagy marker) in CD34+ cells from young (n=5) or old (n=5) 

adult PBMC. Bars represent the median. 
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Fig. S4. Telomere attrition in elderly CD34+ hematopoietic progenitors 

 

Relative telomere length in (A) CD34+ HPC from young (Y, n=9), middle aged (M, n=15) or old (O, 

n=14) healthy adults. Telomere length was measured by qPCR in FACS sorted cells from PBMC, and is 

expressed as T/S ratio (T: telomere and S: single gene copy). (B) Correlation between CLP telomere 

length and age of donors. (C) Correlations between telomere length or telomease activity of CLP. The 

Spearman‘s rank test was used to determine correlations. (D) Relative telomere length in naïve or 

senescent CD57+ memory CD4+ or CD8+ T cells from young (Y, n=9), middle aged (M, n=15) or old 

(O, n=14) healthy adults. Bars indicate the median. The Mann-Whitney test was used for group 

comparison. 
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Fig. S5. Assessment of CD34+ cell death using Annexin V and Propidium iodide staining 

 

Staining levels for Annexin V and PI in CD34+ cells from young (open circles) or old (black circles) 

adult PBMC. Percentages of cells Annexin V -/+ and PI -/+ within CD34+ cells are shown. The Mann-

Whitney test was used for comparison. Bars indicate the median. 
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Table S1. Genes and primers selected for the transcriptional study of CD34+ hematopoietic 

progenitors from old humans 
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Table S2. Differentially upregulated genes in CD34+ hematopoietic progenitors from old humans 

 

Statistically significant upregulation of genes in CD34+ HPC from elderly people compared to young 

and middle age individuals. Multigroup comparison was performed using the Annova test of the Qlucore 

Omics explorer software. 
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Table S3. Primers and probes used in RTqPCR 

Gene Name Primer Forward (5’à 3’) Primer reverse (5’à 3’) 

TCF7 AGCCAGAAGCAAGTTCACAGG GCCTCCTTCTCTGCCTTGGAC 

LEF1 GATCACACCCGTCACACATC ACCCGGAGACAAGGGATAAA 

FZD3 CCTTGAGGATGTGCCAAGAT GAAATCCCGAGAACAATCCA 

mTOR TTGAGGTTGCTATGACCAGAGAGAA TTACCAGAAAGGACACCAGCCAATG 

P70-S6K GGAGCCTGGGAGCCCTGATGTA GAAGCCCTCTTTGATGCTGTCC 

CLPP GGCCAAGCCACAGACATT AGAGCTGCTTCTTGAGCTTCAT 

CLPX GGTGCTTTCAATGGTTTAGACAG GATGGTGTTCCAAATCCAAGA 

LON TCATGGTGGAGGTAGAGAACG TCATGGTGGAGGTAGAGAACG 

HSP60 GTGGAAAAAGGAATCATTGACC GTAGTTAACAGAGAGGCCACACC 

HSP70 CCCTCTTCGCCATCTCCT GCCCTCATCAACACAGAGAAG 

P2X7 ACACCTTCCCTTTGCAGGGGAACT TCGATGGGGCACCAGGCAGA 

TP53 ATGGCGACTGTCCAGCTTTG GACGCTAGGATCTGACTGCG 

p15 (CDKN2A) GCGTTCACTCCAATGTCTGCTG TCCACTTTGTCCTCAGTCTTCAGG 

p21 (CDKN1A) CGAAGTCAGTTCCTTGTGGAG CATGGGTTCTGACGGACAT 

 


