@ https://ntrs.nasa.gov/search.jsp?R=20180007482 2019-08-31T18:19:30+00:00Z

;.Stress-lnduced Heat Shock Proteln 40
and Immune Functlon |n
AItered Grawty

y B‘rob:ké-p-.' .'She;pérai;_.Amber_'-M,.fPau,l‘z,fsfha'rmiia'..rs“ﬁatta'chéryas' |

' j lSpace ere SC|ences Trammg Program KBRWer Moffett F|eId CA -
i 2Unlvers,ltles Space Research. Association, Columbla MD
3Space Brosuences DIVISlOI‘\ NASA Ames Research Center Moffett F|eId CA -



.
H »*
. ‘6 .

* Rapid propagation; large sample size”

\ Sho rt I,ifes'pan formu I'tigénffe"r'atio‘n'aIist'udife‘s 5

.Si'mple,jg'.'é-nét'i.c' modlflcatlon e
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Preliminary Data

e "l:-lsp407v'v'a‘s Sign'ifi'cen‘tly'.i:h'duced' i
followmg our. model of chronlc
hypergrawty g s

e Hsp40 research suggests complex

' reIatlonsh|p with immunity %
Upregulates mflammatory
cytokme expressmn (Pockley et

~-al., 2008) | .”J_,,..

« Associated W|th immune - rToTT—
suppression (Bmder 2015)

We hypothe5|ze that a Ioss of Hsp40 would resuIt in
changes in immune function as a result of stress.




~ Methods -

Expose Drosoph/la to Lot
| chronlc hypergrawty (3g,
iy RO rpm) for 9 days

B 1ispa07e 1g | Hspaom 3g

Quantltatlve real tlmé - | Housekeeping Innate Immunity | Oxidative Stress
.| Gene Genes Response Genes

"PCR > measure _
" expression of genes | ﬁfgens’”
involving immunity and Dif
oxidative stress response Met
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~ Hsp40mtflies have reduced Hsp40 expression.”
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Results

Oxidative Stress Response

0.8- * 1.5- 1.5-
Hsp401g n= 40 flies
0.6+ 4 samples .
3 3 1.0+ 3 1.0 . Hsp40mut ™ expression of...
Q Q Q Hsp40 3g n= 36 flies
8 0.4+ 8 8 4 samples
~ ~ ~ . k 1
X T S wiis1g | n=88 flies Nox* (NADPH oxidase)
§ & 0.5+ E 0.5 9 samples .
0.2- Pxd (Peroxidase)
wiiis3g n= 89 flies . .
7 samples Pxn (Peroxidasin)
0.0- 0.0- 0.0-
19 39 19 39 19 39 1g 39 19 39 1g 3g
Mﬂ118 Hsp40mut VW118 Hsp40mut' Mﬂ118 Hsp40mut
* * " *
0.6~ 5- = 8- 3- = Immune Response
< 4= T
g s 5 40mut ion of
3 0.4- S 5 3 S 2- Hsp T expression of...
Q 3+ o ®
S g S 4- N |
3 ol = 2- > T, Defensin*
- < = 2 - Dif*
Q 1=
Met*
0.0- 0- 0- 0- Imd*
19 3g 1g 3g 1g 3g 1g 39 19 3g 1g 39 19 3g 1g 39
Mﬂ118 Hsp40mut V‘/l118 HSp40m”t V‘/l118 Hsp40mut Mﬂ118 Hsp40mut

One-way ANOVA with post hoc Sidak's multiple comparisons test
Data represented as standard error of the mean (SEM), p < 0.05* SEM
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Future Direction_s et el b \

Nox 5|gnaI|ng and immune. regulatlon , |
Contlnue to study trends in OX|dat|ve stress genes ,
D|ver5|fy gene repert0|re | | '

Space suence and heaIth suence appllcatlons (rheumat0|d arthrltls ',
(TukaJ et. al; 2010) Iung cancer (Oka et al 2001)) e
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