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Earth''''''''''VS'''''''''Space'

•  Gravity'
•  Greenhouse'effect'
•  Average'T='15'°C'
•  Atmospheric'pressure'='
1013.25'hPa'

•  ProtecUon'from'solar'
radiaUon'(O3)'

•  Air'(N2,'O2,'Ar,'CO2,…)'

•  Microgravity'
•  Extreme'T'variaUon'
(150'°C'''to''\120'°C)''

•  Intense'vacuum'
'

•  RadiaUon'
'

•  No'air'to'breathe'

Kármán'line'@'100km'
(from'FAI'='the'world'air'sports'federaUon)'

Modified'from'Marcel'Egli’s'lecture,'Banyuls'2013'
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Immunogical'studies'
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Immunological&Studies&
&
Experiment&1&
&
Hypothesis:& &VaccinaUon'before'space'flight'does'not'protect'from''in\flight'infecUon'
&
Model&system: 'Mouse'
Pathogen:& 'Influenza'(mouse\specific)'
'
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Immunological&Studies&
&
Experiment&2&
&
Hypothesis:& &VaccinaUon'is'not'effecUve'if'administered'during'space'flight''
&
Model&system: 'Mouse'
Pathogen:& 'Influenza'(mouse\specific)'
'



Parameters''

•  Memory'cells'(T\cells,'B\cells)'

•  Humoral'immune'response'(specific'anUbody)'

•  Cellar'immune'response'(cytotoxity)'

•  Cytokines'(IL\2,'IFN\γ)'

•  Titer'of'virus''



Dias'et#al.,#Oxid#Med#Cell#Longev.#2012;2012:541971'

Adult'Neurogenesis'



Mishra'et#al.,#Science#2005;310'(5745):'68\71''

Adult'Neurogenesis'



Chen'et#al.,#Neuroscience#Le9ers#505'(2011)'171–175'

Stem'Cells'in'Simulated'Microgravity'



Hypothesis:&Microgravity'drives'neural'stem'cells'(NSCs)'towards'differenUaUon'into'neurons.'

Images:'Mishra'et'al.,'Science'2005;310'(5745):'68\71,laboratoryequipment.com,'hslu.ch'

1g& SMG&

1.&In#vitro#experiment:&CulUvaUon'of'NSCs'in'simulated'microgravity'(SMG)'

Immunostaining,'qRT\PCR:'neuronal'vs.'glial'markers?'RaUo?'



2.&In#vivo#experiment:&Fate'mapping'of'adult'NSCs'

Joyner'et#al.,#Dev#Dyn#235:2376'–2385,'2006'

Hypothesis:&Microgravity'drives'neural'stem'cells'(NSCs)'towards'differenUaUon'into'neurons.'



Images:'csms\web.org,'chemie.uni\hamburg.de,'Risner\Janiczek'et'al.,'PLoS'One.'2011;6(8):e24169'
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Fluorescence'Microscopy:'
\'Cell'numbers'and'locaUon?'
\'Cell'type?'(immunostaining)'

FACS/RNAseq:'
\'expression'profiles?'

Electrophysiology:'
\'funcUonal'integraUon?'

2.&In#vivo#experiment:&Fate'mapping'of'adult'NSCs'

Hypothesis:&Microgravity'drives'neural'stem'cells'(NSCs)'towards'differenUaUon'into'neurons.'



PerspecUves'

•  Immunological'Study'
–  ProducUon'of'vaccines'specifically'for'space'travel'
–  Increase'the'dose'of'molecular'immunogenicity'in'the'
vaccine'

–  Use'the'new'type'of'adjuvant'

•  Neurogenesis'Study'
–  Understand'effect'of'microgravity'on'neurogenesis'
– Maintain'neuronal'homeostasis'during'long'space'flight'
–  Developing'/'injured'nervous'system?'
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Fluorescence\AcUvated'Cell'SorUng'(FACS)'


