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Other Supplementary Material for this manuscript includes the following:

Data S1



Figure S1. Validation of first division, OPP assay and phenotypes of memory 
differentiation conditions.  (A) Isolated total CD8+ T cells were cultured in R10 medium with 
anti-CD3, anti-CD28, and Fc-ICAM-1 stimulation for 36 hrs (black solid line) or 52 hrs (grey). 
Cell Trace Violet (CTV) dilution histograms were analyzed for the first division by flow 
cytometry. (B) Validation of transcription factor staining for the memory precursor phenotype 
under fluorescence-minus-one (FMO) staining control, -ICAM-1 and +ICAM-1 conditions. 
(C-E) Comparisons of double-positive populations (CD62L+CCR7+, CD62L+TCF-1+, or 
CD62L+FOXO1+) representing memory fate between -ICAM-1 and +ICAM-1 conditions. (F) 
Validation of OPP assay. OPP intensity was measured by flow cytometry in FMO, in presence 
of translation inhibitor cycloheximide (CHX), and in the control group (left). (G) Histograms 
of OPP intensity by flow cytometry in CD8 hi (green) and CD8 lo (purple) cells. (H) PCA of 
differentially expressed genes (DEGs) between CD8 hi and CD8 lo cells. Each data point 
represents one healthy donor. Statistical analysis was performed using a paired t-test (C-E). 
Exact P values are depicted in the figure.  
 



 



Figure S2. Co-inheritance of CD8 and autophagic machineries. (A) Correlation analysis of 
LAMP-1 and CD8 asymmetries. (B) Correlation analysis of LC3B and CD8 asymmetries. (C) 
Bafilomycin A1 (BafA) was added at the last 2 hrs of activation during ACD before harvesting for 
microscopy. LC3B asymmetry was not affected by BafA treatment. (D) Graphical summary of 
autophagic flux assay: BafA treatment inhibits autophagic flux and results in higher MFI of LC3-
II (Upper panel). Cell viability of CD8+ T cells under control (CTL) and BafA conditions following 
the autophagic flux staining (Lower panel). (E) LC3-II MFI for CD8 hi and lo cells 3 days post-
first division. (F) LC3-II MFI for CD8 hi and lo cells 7 days post-first division. (G) Heatmap 
showing expression ratios of autophagy-associated genes among donors (fold change CD8 hi vs 
CD8 lo). Each data point represents one pair of mitosis analyzed  (A, B, C) or one healthy donor 
(E, F). Data are presented as mean±SEM. Statistical analysis was performed using Mann-Whitney 
test (C), Spearman correlation co-efficient test (A, B), and Kruskal-Wallis with Dunn’s correction 
(E, F, G). Exact P values are depicted in the figure. Data are pooled from 2 experiments in (A, B, 
C) and representative in (E, F) of 1 experiment out of 2.  
 



 

 



Figure S3. Chloroquine treatment impairs T cell survival and disrupts memory-associated 
but not effector-associated phenotypes in first daughter cells. (A) Experimental setup of 
Chloroquine (CQ) treatment in first-division daughter cells. Briefly, naïve T cells were isolated 
and activated for 52 hrs and sorted for CD8 hi and CD8 lo cells, followed by 24 hrs rest in survival 
medium. Cells were then cultured for 3 days in absence of any TCR stimulation and in presence 
or absence of CQ before examining their viability and phenotypes. (B) Cell viability analysis for 
sorted CD8+ T cells after 3 days in vitro survival with or without CQ treatment. (C-F) Phenotype 
analysis of surviving cells in (B). Data are presented as mean±SEM. Each data point represents 
one healthy donor. Statistical analysis was performed using Student’s t-test (B–F). Exact P values 
are depicted in the figure. Data are representative in of 1 experiment. 

 



Figure S4. Gating strategy and phenotyping of Tet+ CD8+ T cells.  (A) Gating strategy of 
CD8+ T cell subsets from healthy PBMCs. (B) Gating strategy of tetramer-positive (Tet+) 
population within CD8+ T cells found in PBMCs from FLU005 vaccinees, representing 
antigen-specific T cells. (C) Percentages of CD45RA+ and CD45RO+ in total Tet+ cells at D63. 
(D) Comparison of autophagic flux among CD45RA+, CD45RO+ and total Tet+ cells. Data are 
presented as mean±SEM. Each data point represents one vaccinee. Statistical analysis was 
performed using Student’s t-test (C) or Kruskal-Wallis test (D). Exact P values are depicted in 
the figure. Data are representative in of one experiment. 
 
 
 

 



Figure S5. T cell subset dynamics and vaccine response correlates in FLU005 vaccinees 
(related to Figure 5). (A) Analysis of T cell subsets in total CD8+ T cells from FLU005 trial.  
CD8+ T cell subsets were analyzed from ex vivo PBMCs at different time points (D0, D14, 
D182). Naïve, central memory (CM), effector memory (EM), and terminally differentiated 
effector memory (TEMRA) were identified as CD8+CD45RA+CCR7+, CD8+CD45RO+CD27+, 
CD8+CD45RO+CD27-, and CD8+CD45RA+CD27-, respectively. The percentage of T cell 
subsets to total CD8+ T cells was calculated. (B) Percentage of tetramer-positive cells within 
total CD8+ T cells was calculated at different time points from groups that received single (left) 
or double (right) doses of influenza vaccination. Each data point represents one healthy donor. 
(C) Comparisons of CD8 asymmetry between total and naïve T cells from four healthy donors. 
(D) Definition of high (black dots) and low responders (orange dots) based on the median fold 
change of T cell ELISpot D7 or D14 vs D0. (E) Pearson correlation of individuals’ vaccine 
response (fold change, D7 or D14 vs D0) and ACD%. High (black dots) and low responders 
(orange dots) are depicted in different colors. (F) Percentage of ACD in total CD8+ T cells was 
calculated and compared between young (Y) and older (O) donors. (G) Comparison of vaccine 
response fold change (FC, D7/D0) after the first dose between young and older donors. (H) 
Comparisons of autophagic flux between high HR and LR groups in total CD8+ T cells from 
FLU005 vaccinees at D56. Each data point represents one healthy donor. Data are presented as 
mean±SEM. Statistical analysis was performed using Two-way ANOVA with Šídák's 
multiple-comparison correction (A), Kruskal-Wallis test (B, C), Mann-Whitney test (F, G, H) 
and Pearson correlation co-efficienct test (E). Exact P values are depicted in the figure.  
 
 
 





Figure S6. Transient rapamycin treatment does not induce autophagy or memory-like cell 
proliferation. (A) Experimental design of in vitro survival assay, when CD8+ T cells were treated 
with or without rapamycin during activation. (B-C) MFI of CTV was quantified in different CD8+ 
T cell subsets exposed to rapamycin treatment or not (with: RAPA, without: CTL).  (D-E) 
Comparison of autophagic flux in total CD8+ T cells and memory-like (CCR7+CD62L+) CD8+ T 
cell populations treated or not with rapamycin after 5 days in culture (survival assay described in 
A). Each data point represents one healthy donor. (F) Experimental design of in vitro survival 
assay, when CD8+ T cells were treated with rapamycin alone or combined with chloroquine (CQ) 
during activation. (G-H) Cell viability was assessed after 5 days of survival with low (G, 10µM) 
and high CQ (H, 10mM) under the conditions in (F). Data are presented as mean±SEM. Statistical 
analysis was performed using Mann-Whitney test (D, E) and Kruskal-Wallis test (G, H), and two-
way ANOVA test (C). Exact P values are depicted in the figure. Representative of one experiment 
out of two.  
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