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An experimental study of master transcription factors that regulate gene
expressions in cochleae with acute sensorineural hearing loss

Takahara, Junko
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Acute noise trauma is a major form of acute sensorineural hearing loss. It
was previously shown that several dozens of inflammation and immunity related genes are up- and
downregulated in cochleae at 12 hours post-noise trauma in mice. In this study it was shown that an
immunity-regulating transcription factor, Atf3 Activatinng Transcription Factor3 is upregulated
in mice cochleae with more than 8-fold change in expression levels in 3 and 12 hours post noise
trauma. Immunohistochemical experiments showed that Atf3 is expressed in the sensory epithelium of
organ of Corti at these time points. An other immunity-regulating transcription factor Stat4 (Signal

transducer and activator of transcription 4) showed a tendency of downregulation in cochleae at 12
hours post-noise trauma. Gene expression analysis by RNA-seq, DNA microarray, and realtime RT-PCR
showed that other transcription factors, Dbp, Helt, Maff, Nrldl expressions are upregulated in
cochleae at 3 hours post-noise trauma.
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Atf3 (activating transcription factor 3; PPM04669C),
Dbp (D site albumin promoter binding protein; PPM24977A), Helt (helt bHLH transcription
factor; PPM31593A), Maff (v-maf musculoaponeurotic fibrosarcoma oncogene family,



protein F; PPM30183B), and ANridl (nuclear receptor subfamily 1, group D,
PPM05213E) .
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Gene Ontology Term
“ Transcription factor activity, sequence-specific DNA binding”

9 Atf3, Dbp, Fos, Fosb, Fosl1, Helt,
Maff, Nridl, Nrid? 16 Arntl, CdknZa, EIT5, Fomes, Lbx1, Nkx2-
2, Nkx6-2, Npas2, Oligl, Olig2, Pax6, Ppara, Rfx4, Sox3, St18, Tbx5
RT-PCR RNA-seq
DNA RT-PCR
Atf3 RNA-seq DNA RT-PCR
2.351 2.082 8.44 , Dbp 4.810 4.299 11.23 , Helt 3.501 4.293

4.34 , Maff 3.245 2.927 1.49,Nrldl 2.871 3.443 2.48
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