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Emergence of c-Fos protein in the brain after hypergravity stimulation

: From mouse to medaka
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Abstract: In rodents, the immediate-early genes serve as useful neurobiological tools for mapping
brain activity induced by gravity changes. In this study, we have examined brain activity related to
gravity perception of medaka (Oryzias latipes) by use of c-fos expression. Fish were continuously
exposed to 3G hypergravity by centrifugation.The distribution of its transcripts within brains
was analyzed by an in situ hybridization method. The 3G-treated medakas displayed c-fos
mRNA positive cells in their brain regions, which are related to vestibular function. Using the
immunohistochemistry technique, the distribution and number of cells positive for c-Fos proteins
were studied. The results showed that wild-type and mutant strain (ha) respond differently to 3G

exposure both quantitatively and qualitatively.
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Fig. 1. X-ray photographs of otoliths in wild-type (A, C) and
mutant ha medaka (B). Note that lapilli (a pair of utricular
otoliths) are missing in the mutant medaka (ha, B).
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Fig. 2. c-fos mRNA signals appeared at the posterior octaval nucleus (PON) in medaka brain at 30 min after the start of 3G exposure.
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Fig. 3. Schematic time-course pattern of c-fos mRNA and
c-Fos protein after the stimulation.

immunohistochemistry

FHEROEM%Z 5 2 5 £ &, c-fos mRNA DO
& Db c-Fos ¥ v N7 EDRBD TN L T %,
B DR S Y — VD3 Fig. 3D k9127 D c-Fos ¥
YORTEDITINE B I T A ¥ R BSEIA A
5Th 5,

c-Fos D7 FILMEH S I iBg D

R SR % i L 72 wild-type X 4 DN IC 1,
FIFRIICT WY S v s (Fig. 4), 2
UKL, ha X FADITIIIRE S 7 F IV IFHRIE &
Nz oz, 7272 LHZE (optic tectum) Tld, ha I
BOTHHBNE L DY 7 F A3 65t

c-Fos ¥ I\ BOBEE

Rty 72 o 77 F VO FBIER AL % Fig. 4 & Fig.5 2R
I, AR (wild-type) X ¥ A IZE W T IG GEL 7%
L) &3G (#ED) DBEATIE, c-Fos ¥ 7 F LD
BSTE X CHBMI B2 > Twik, 3G D)
D3, AU > THIBLL T (Fig. 4), £/, &b
3G BHBELILATHTH-TH, wild-type & ha
AF AT ) ISR LY 7B o ]
R THRL, WMHND c-fos & 7 F WV HBLERALIC S
HEWLDIEL S L7z (Fig. 5),

300

250

200

150

cells / (50pm)2

100}

11

wild ha

Telencephalon

wild ha
Optic tectum

wild ha wild ha
Mesencephalon Metencephalon

Fig. 4. Number of c-Fos positive cells in different regions of medaka brain.
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Fig. 5. Quantitative differences in the emergence pattern of
c-Fos positive cells observed in brain sections. (a) Differences
between 1G sample and 3G sample of wild-type medaka.
(b) Differences between wild-type and ha mutant after 3G
exposure.
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