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Dunng  cpaceflight astronsuts are  more  susceptible  fo
immunosuppression, which poses mits to their health and the mission.
During space fhight, stress-nducible heat shock proteins (HSPs) are
robustly  induced, and the owerexpression of HSPs hawve been
impficated in immune dysregulstion. Therefore, HSPs may be critically
involved = regulating immune homeostasis. HSP40 plays & major role
in proper protein transiation and folding. To defermine the role of
H5P40 duning stress-induced altered gravity condiions, wild type and
Hsp40 mutant Drosophds melsnogaster were exposed to ground-based
chronic hypergravity conditions, followed by quantitative PCR analysis
of immune gene expression. This data indicates a role of Hspdd in
strengthening immune function dunng stress-induced spacaflight in
fiies. A critical nesed to evasluate the relationship between HEP= and

immung suppression during space flight iz necessary.

Asfronauis  are immunocompromised  duning  spaceflight.
Understanding the mechanisms of this is wial for successful long-
term spaceffight. (1)

Heat shock proteins (HSPs) are 3 major class of proteins activated
by stress of alered gravity. HSPs respond fo ooddative stress
induced by hyparpravity. (2]

Praliminany ‘Jats shows that Hsp40 is upregulated in hypergravity
conditions.

Figure ‘I Chronic hvpergravity (3g) fies, wid type male.

AM. Paul, unpublished.

gPCR results of various genes
normalized to 13

conditions [dotted line). Hsp40 s
particulary induced under chronic
hvpergravity conditons,

Fo, further charactenzing Hepdd in hypemravity can prove useful o
the siress resgonse and fmmuns response aunng hvpergravity.

Drosaphils melsnogasier is a useful model crganism for this study
because of it ease of genetic modification, large sample size, and
genefic similarity to humans.
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Figure 3.
Gel electrophoresis of
Hep4d mutant and wild fype.

Comparison of Hsp40 mutant o
wild type. Fainter band on Hzpdl
mutant condirmns the reduced Hapdl
expression in muiants. Equally dark
odit bands on boith samples
indicates constitutive expression.

Figure 5.
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{SEM), p=0.05* SEM

Innate immunity gene expression.

Alltin

gPCR results for mnate immunity genes. Significantly mereazed expression
of all four genes. Data analysis performed by one-way ANCWA with post hac
Sidak'ﬁ multiple comparisons test Data represented as standard ermmor of the
CiE=Dorsal-related
ﬂ-kd-hie‘b::hll-cuwm ima=Lirosophils immune deficiency gene.

Figure 4. Cxidative stress response gene expression.

qQPCR results for oxidative stress response genss. Nox
expression  signifcanty moreased in Hepdd mutants
corpared to wild type fises, with similar trends in Pad and
Fun. Data analysis performed by ons-way AN with
post hoo Sidak’s multipe compansons test. Data
represented” 35 standard error of the mean [SEM).
p=0.05* SEM. Wox=NAPDH oxidase, Fxd=Dmsophila
perooidase, Pxn=FEiooddasin precursar.

Figure &.
Sample sizes.
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Sampls  sizes  for
gPCR of  axidathie
stress  genes  anid
imnate imenarnity
penas, =10 flies: per
sample.

immunity  factor.

Dafenzin, Oef. hek and lmd @
inunlyed in the  antibacterial
response,  antifungal response,
and neanatal immunity. Because
of thelr increated exprassion in
Hipdd mutant samples, Hepdd
iy hae & rephilatory effect on
thisse immune responss. genes.

Hupdt could alio be imvolved n
regulating  the  activity  of
oxidative stress respamee genes
Ik Mo because of its jncradsed
:'Jtur:s-:inn in g Hendd
kmmckdawns.
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