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Panel 1: Introduction

Panel 3: APOE is necessary for SGN survival
Left: APOE loss leads 
to defects in SGN 
survival. (A-C) Cross-
sections from wild type 
(WT; control) cochleae 
showing SGNs labeled 
with Tuj1 antibodies 
(SGNs) and DAPI to 
show cell nuclei. (D-F) 
Same as A-C but APOE 
KO tissue. The white 
arrows point to regions of 
the spiral ganglion where 
gaps have emerged, 
likely from SGN loss. (G) 
SGN density at different 
ages. P = postnatal day.  

Panel 6: Type Ic SGNs are the most vulnerable

Panel 4: SGNs from APOE KO mice expresses 
heightened inflammation marker S100B

Above: SGNs from APOE KO mice 
show increases in S100B, a marker 
of inflammation. (A) WT sample 

showing healthy SGNs and typical levels of S100B. (B) APOE KO sample showing reduced numbers of 
SGNs and increased S100B levels. (C) S100B levels in both genotypes at P15 and P60.
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Panel 5: APOE Deficiency Enhances CD68 Signal 
and increases Number of IBA+ cells 

Above and Left: Loss of 
APOE leads to loss of 
Type Ic SGNs. CALB2, 
CALB1, and Pou4f1 each 
indicate different SGN 
subtypes. Compared to WT 
(A), loss of APOE (B) led to 
a deficiency in CALB1 and 
Pou4f1. This could indicate 
poor differentiat ion or 
unhealthy SGNs. 

Panel 8: APOE Deficiency doesn’t effect Schwann 
cells numbers 
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Above and left: Loss of APOE does not alter 
Schwann cell numbers in Rosenthal’s canal or 
the habenula perforata. 
(A) Cross-sections of wild-type (WT; control) 
cochleae at Rosenthal’s canal, immunolabeled for 
SOX10 and TUJ1. (B) Corresponding sections 
from APOE KO cochleae. (C) Cross-sections of 
WT cochleae at the habenula perforata, 
immunolabeled for SOX10 and TUJ1. (D) 
Corresponding sections from APOE KO cochleae.

Panel 8: Conclusion and future directions 

Panel 9: APOEKO SGNs shows decreased 
myelination

Above and left: Loss of APOE is 
associated with reduced myelin 
labeling in the cochlea. 
Cross-sections of wild-type (WT; 
control) cochleae immunolabeled for 
Protein 0 (P0) and TUJ1 (20×). 

TUJ1/Myo7A

(Guo et al. 2005)

APOE deficiency causes elevated ABR thresholds, particularly at high frequencies.
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APOE deficiency in cochlea→ impaired lipid handling & immune regulation → SGN 
degeneration → Hearing loss
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Above: Loss of APOE leads to increase in macrophage numbers and phagocytic markers in 
macrophages. (A–D) Cross-sections of wild-type (WT; control) cochleae showing macrophages labeled 
with IBA1 and CD68 (phagolysosomal marker). (E–H) Same staining in APOE KO cochlear tissue. (I) 
Quantification of IBA1⁺ macrophage numbers across postnatal ages (P = postnatal day). (J) Mean CD68/
IBA1 fluorescence intensity per macrophage.
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Panel 2: APOE mRNA expression on developing 
cochlea

Left: APOE mRNA is expressed 
on spiral limbus. Fluorescence in 
situ hybridization via Hybridization 
Chain Reaction (HCR) was 
performed on P8 mouse cochlea. 
(A, C) Cross-sections from wild-
type (WT; control) cochleae 
showing APOE mRNA expression 
localized within the spiral limbus 
(A) and Rosenthal's canal (C), 
counterstained with DAPI to 
visualize cell nuclei. (B, D) Same 
as A and C but APOE KO tissue, 
demonst ra t ing a complete 
absence of APOE transcripts in 
both the spiral limbus (B) and 
Rosenthal's canal (D), confirming 
probe specificity and knockout 
efficiency.

 
Representative confocal images demonstrate that APOE mRNA transcripts (shown in white) are robustly 
localized within the spiral limbus of the cochlea and also some were seen on Rosenthal’s canale. 

Panel 7: APOE KO mice shows altered cholesterol 
regulation in developing cochlea

Future Directions 
•	 Noise Susceptibility: Perform hearing assessments (ABR/DPOAE) in APOE KO mice  noise 

exposure to evaluate vulnerability to acoustic trauma. 
•	 Myelination Dynamics: Analyze cochlear glial myelination timepoints during development. 
•	 Therapeutic Targets: Determine if immune modulation can prevent SGN degeneration and 

preserve survival.

Left: APOE loss leads to altered 
cholesterol regulation. (A) Cross-
sections from wild type (WT; control) 
cochleae showing Cholesterol staining 
with Filipin III. (B) Same as A but APOE 
KO tissue. The white arrows point to 
regions of the Filipin positive spots, likely 
from APOE loss. 
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