AR L MR R AR 2026 4F 1 55 40 % 55 1 41
<6 Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.40, No.1, 2026

doi ; 10.6040/j.issn.1673-3770.0.2024.667 CigE .

BIEtRIE AN FHR/NREREMAMREZELHITIERME
krid

i%l'z,iﬁkFalz _kﬁﬂ.‘lz ;(, ﬁiZ m%m 2,3 g %12
LIRS — BRI (AR B R 2B ) LR sh¥~#e, IR Brr 250117
2ANARF—ERR: (AR B Rebe) BB AHT L, 7R 3 250117
3ANARIE A A RR 2 e/ SR T 7 2R W R 5L % 1 7R R 250100

WE. a6 FAACORIRLmEG @R RO L, AMNTFREL@MeEDES RARBRIE, v HMEEL
o P 4 S R A — AP Bk it B AL 4 BE Bk 4 % & (HRP fused with a transmembrane domain, HRP-TM) #) & 21 i 48 % J& 4
(recombinant adeno-associated virus, TAAV) ,HRP-TM T A2 3| £t e pe ey sr 2 dy, B BMEHEBEEHE 2d #H4
CS57BL/6 )N R84 /5 FHLE F 30 d B 44| 97 35 i -F KR (auditory brainstem response, ABR) ,5f i@ it R B 5. 9% 5 08 % &4
H 4GP HRP KA Fe &k GAFILHE N, %% ABRZREF,EHFRFW DA fRIEFHEEG TR D RAL, FH AR EHF,
HRIE R e & 45 R 7 ,HRP-TM £ .20 i b 45 % M Rk | A £ 2m 808 o A R e 2 R A 1L 95% , sh £ dm I v o 7 % e
BAEKRF 8O0% A, M, LM EREF EFBARENLZF, ARABKBEFFTRTLRRLEE RAX
X HRP-TM ¥ Lam ety iR B A AR R A5, ik AFT T MR rtAAV Jh 35 7T VA & 2 51 rééﬁma%%%émﬂb
mib i @mEa LAY B @A, RYrh L EF ARG, AT —F 5 8 FmEmine mibkmEaitit

TR T KA,
SKEEIR] T £ 4w L AR L AR T ; B AR AR K R A PR AL B AL B e R & B G R4
FE S 2S:Q95-3 XkERER A XEHS :1673-3770(2026) 01-0006-07

SIAREE: W, FIREH , 5 KM 25, ARUTHRICEARN T A/ BUH- 39 6 A 35 1 AR A EA T R S AR iC [0 ). DA R HE Sk IR
2¢4,2026, 40(1) :6-12. WANG Nuan, WANG Xinyang, JI Changhao, et al. In vivo proximity labeling of cell-surface proteins in
mouse cochlear hair cells[J]. Journal of Otolaryngology and Ophthalmology of Shandong University, 2026, 40(1) ;6-12.

In vivo proximity labeling of cell-surface proteins in mouse cochlear hair cells

WANG Nuan'?, WANG Xinyang'*, JI Changhao'*, LIU Min>, GAO Jiangang®*, SUN Jin'?

1. School of Laboratory Animal, Shandong First Medical University & Shandong Academy of Medical Sciences, Jinan 250117,
Shandong, China

2. Medical Science and Technology Innovation Center, Shandong First Medical University & Shandong Academy of Medical
Sciences, Jinan 250117, Shandong, China

3. School of Life Science, Key Laboratory of the Ministry of Education for Experimental Teratology, Shandong University, Jinan,
250100, Shandong, China

Abstract: Objective To develop a method for labeling cell-surface proteins of cochlear hair cells in mice and establish conditions
for profiling the cell-surface proteome of these cells. Methods A recombinant adeno-associated virus (rAAV) was engineered to
express a horseradish peroxidase fusion protein ( HRP-TM ) specifically in hair cells, targeting the outer surface of the cell
membrane. The virus was microinjected into the posterior semicircular canal of 2-day-old C57BL/6 mice. At 1 month of age, auditory
brainstem response ( ABR) was measured, and HRP expression and protein labeling were assessed via basilar membrane
immunofluorescence staining. Results ABR results showed no significant hearing differences between virus-injected and control
mice. Immunofluorescence revealed HRP-TM was specifically expressed in hair cells, with >95% transduction efficiency in inner

hair cells and ~80% transduction efficiency in outer hair cells. Hair cell morphology and arrangement remained normal. Fluorescent
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streptavidin staining confirmed membrane-specific labeling exclusively in HRP-TM-expressing hair cells. Conclusion The rAAV-

HRP-TM system efficiently and specifically labels cochlear hair cell surface proteins without cytotoxicity or functional impairment,

providing a foundation for isolating and analyzing these proteins via mass spectrometry.

Key words: Cochlear hair cells; Proximity labeling; rAAV; HRP; Cell-surface proteome
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Figure 2 Effect of viral injection on ABR thresholds in mice
A: Schematic of viral injection experimental design ( injection at 2 days old, ABR testing at 30 days) ; B: Comparison of
click ABR thresholds; C: Comparison of tone burst ABR thresholds
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Figure 3 Expression of HRP-TM in cochlear hair cells
A : Immunofluorescence staining of the middle turn of the mouse cochlear basilar membrane; B. Statistical analysis of
rAAV-HRP-TM viral transduction efficiency
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Figure 4 Cell-surface protein labeling in cochlear hair cells of virus-injected mice
A: Immunofluorescence staining of outer hair cells; B: Immunofluorescence staining of inner hair cells
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