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The candidate will provide (i) a title to the article, (ii) a short description of the biological context and
general problematics and (iii) an analysis of the the data (for each panel, describe the aim of the
experiment, the general methodology, the results and conclude). Finally the candidate will formulate 2 to
4 questions raised by the study (iv).

N°Anonymat:

Adult neurogenesis occurs in local microenvironments, or neurogenic niches, in the subventricular
zone (SVZ) of the lateral ventricles and the subgranular zone (SGZ) of the hippocampus. Permissive
cues within the neurogenic niche are thought to drive the production of new neurons and their
subsequent integration into the neurocircuitry of the brain, directly contributing to cognitive processes
including learning and memory. Importantly, the neurogenic niche is localized around blood vessels,
allowing for potential communication with the systemic environment.
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RESULTS

Fig1: Heterochronic parabiosis effects on adult dentage gyrus neurogenesis. (A) Schematic showing parabiotic
pairings. (B, C) Representative fields of Dcx (B; neuronal marker) and BrdU (C) immunostaining of young (3–4 
months; yellow) and old (18–20 months; grey) dentate gyrus 5 weeks after isochronic or heterochronic parabiosis
(arrowheads point to individual cells; scale bars, 100mm). (D-G) Quantification of neurogenesis (D, E) and 
proliferating cells (F, G) in the young (D, F) and old (E, G) subgranular zone (SGZ; delineated by dotted lines) of the 
dentate gyrus (DG) after parabiosis. No difference were observed between unpaired age-matched animals and 
isochronic animals (data not shown). All are data are presented as mean+/- s.e.m.; *P,0.05; **P,0.01, t-test. 
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(iii)- Data analysis
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In the field of experimental physiology, 
parabiosis is a class of techniques in 

which two living organisms are joined
together surgically and develop single, 

shared circulatory system.
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Fig2: Effects of old blood tranfusion on adult neurogenenesis and learning. (A) Schematic of young (3–4 months) or 
old (18–22 months) plasma extraction and intravenous (i.v.) injection into young (3 months) adult mice. (B) 
Quantification of neurogenesis in the young dentate gyrus after plasma injection. (C) Hippocampal learning assessed
by contextual fear conditioning in young adult mice after young or old plasma injections nine times over 24 days. All 
data are presented as mean+/- s.e.m.; *P,0.05; **P,0.01, t-test.
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Fear conditioning is a behavioral
paradigm in which organisms learn to 
predict aversive events. It is a form of 
learning in which an aversive stimulus 
(e.g. an electrical shock) is associated
with a neutral stimulus (e.g., a tone), 
resulting in the expression of a fear
response (such as freezing) to the 

originally neutral stimulus. 
Immunostaining

Contextual fear conditioning test
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Fig3: Systemic chemokine levels during ageing and heterochronic parabiosis. (A) Venn diagram of results from
ageing and parabiosis proteomic screens. In grey are shown the seventeen age-related plasma factors that were
found to increase with normal ageing, in red are shown the fifteen plasma factors that were found to increase in 
young heterochronic parabionts compared to young isochronic ones, and in the brown intersection are the six factors
elevated in both screens. (B, C) Changes in plasma concentrations of the CCL11 chemokine as a function of age (B) 
and in young (6 month old) heterochronic parabionts before (pre-heterochronic) and after (post) parabiotic pairing
(D). All data are presented as dot plots with mean; *P,0.05; **P,0.01; ***P,0.001, ANOVA, Tukey’s post-hoc test (B), 
t-test (C).
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Fig4: Analysis of CCL11 effects on dentate gyrus neurogenesis
(A) Schematic of young adult mice given unilateral stereotaxic injections of anti-CCL11 neutralizing or isotype control 
antibody (Ab) followed by systemic injections with either recombinant CCL11 or PBS (vehicle). (B) Quantification of 
neurogenesis in the dentate gyrus after systemic and stereotaxic treatment. Bars represent mean number of cells in 
each section. All data are presented as mean +/- 6s.e.m.; *P,0.05; **P,0.01; ANOVA, Dunnet’s or Tukey’s post-hoc 
test. (C, D) Neurosphere assay on primary neural stem stem cells isolated from the dentate gyrus. Cells were grown
under self-renewal conditions and exposed for four days either to serum isolated from young (2-3 months) or old
(18-22 months) mice (C) or to PBS (vehicle), CCL11, CCL11 + anti-CCL11 neutralizing antibody or to CCL11 + a non-
specific isotype control antibody (D). 
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