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Comprehensive analysis of alternative splicing variants identified from tonotopical
differences in the mouse cochlea
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The mammalian cochlea is a spiral shaped auditory sensing organ, with the mouse
cochlea forming 2.5 turns around its axis. This cochlear structure has an important role in the mechanism
for distinguishing pitch (sound frequency). This mechanism were based on the synchronized vibration of
the basilar membrane is thought to be caused by differences in the thickness and width of the basilar
membrane. In this study, we performed exon level gene expression analysis using the previous cDNA
microarray data to identify alternative splicing variants in specific regions of the cochlea. As a
result, we identified cochlear turn specific alternative splicing variants in Otog, Strc, Tectb and
Slc26a4 genes. This dataset will provide a valuable base for understanding the detailed mechanisms not
only for specific frequency deterioration in cases of hearing loss but also those for normal hearing.



B X CcC—19, F—19, Zz—19 (Jtm)

1. WFIEBHAE S0 DY 5

Fx OAFFEETIX, WERE D B AR NHEE R
B OB 2NN IT-> TR, £<
DOIFRKEETAERZ LHLHRE L TE .,

FEFICHIRER N FIZ, AARNBENDEE
SNTZREEE T CTh D WFS1Eis 1. TECTA
A5 1. KCNQ4 157 (Fukuoka et al., 2007,
Iwasaki et al., 2002, Moteki et al., 2012,
Akita et al., 2001) ZEH(Z X 2 #ERECIX,
T ., ARG R o ek e R
T, e P R R & RSO e B8 & T,
LML, ZORME 72BN %% 2T RKITE
MIZ72 > TE LT, BIEA T =X LOfEIFAN
W XhTnd,

WA= CITA AR CRF & JEJE[AEE[ T
EEERFREMNICRET L ZEnmoh Ty
%o LU, WEST {5, TECTA 1815 1. KCNQ4
WA FORBICHE L Tt W4 oTHEEE S
KRR D ICB W CHEREZRIIAD
N7 -o7= (Sato et al. 2009) Z & N
ENTWE, Lo T, Bse e s g4
BEFTH5AD =0 L CEIEFRRAENE
BEIEELTELT., Moo &b A0
= ZXLNEET D Z ENRBREN TV,

2. WMHEDHM

ATEE D X 91T ARFREER | dhg A
i T R T oD J T I A 5 R 2 9 R R
IFTh D, WFS1, TECTA, KCNQ4 & (5T D%
BN, M OREREIZ N RO S/ o1z
XD, ZoOEVWOEREKNTEEFRAORE
MR EZR TR ANVIRAT AT AT T
AT TN TN R EDOBETOE
BEWCLVAELLZOTIIRWMNEERT-, *
Z T, AW TR, MAFOREES Loy Y
VL TCO MR B T RBUEN 21T D
T LT, IND ORI IR TESI BRI A T B A
H=RALNERLNETHZEEENE LT,
KRS DO RN E G D —>Th D KONQ4
BIEFICEALTE, VA TAHEBEORTZ
AT e R T REE L TE Y BN

MR DIEMEICESRBO BTV D, £z,

AFEHD ) bR BIEEDE WA T T4 v
7« XY T N OFRBINEIKFHRICR S5 D
TEMNHEENTWS (Xu et al., 2007;
Beisel et al., 2005), ZD X HITATTA
T e RNRVT U NERRITTAZEIZLD,
BART O “EHIREN BRI 5 Z L]
REL20 ., RIKEEFICL > TR DB
2T DHRERIED A = X L OEHIZD
M HLOEB IR EITo T,

3. WDk

WA O EER Z L ICRBE T EME B L)
AT ZA T R T S ORFRIIRAT &
1195, FRlZ, BRRBIZRHE D & 2 HlE o JFA
s (WFS1 A5 7-. TECTA &1, KCNQ4
WG TF72E) B LI 2175 =
xR BN~ AmAEER O THRFEIT-
oo HARMICIX, ~ U A Z MBI, W

% T ICNE 2 i L RNA-later ~iRi%E S
%, RNA-later WNIZ T4 EREZREL .
W2 L0 RIS O ISR A D LT
QIAGEN RNeasy Mini Kit Zf#if L total RNA
9 5, Agilent 2100 bioanalyzer {ZC
HHEL7Z RNA O A4V T 4 F = v 7 {70,
SurePrint G3 Exon A 27 a7 LA &FHL
T VLV ORFEREY—VEFARL L
W2k, WA T T4 v TR 21T T2,

I BT, WFORREIZHEBLO R D 2T
TATT N T VN OFEEMER L&
BAAZONWTIE, NEIZBT 2 REEZH L
2T D Elck 0, L0 BERE DN HEE TT
BTHIHED, L—Y—<A(foaFfkts
a L FORIAAOREEIT- T,

4. WFITEE
(1) W32 D RIREIZ R BLE DO R 5 BR1F D
A&

AWFFE T, T~ T A4 TEE]
i (R, FEds (P, ERERE (5
H) OV 7 L0 i L7z Total RNA %
WT,cDNA <A 27 87 LA EIZE D EEolm
AR C R BL & D R 72 5 85 T DR E % 7l &
72 T, BEERICERNLONZEETD
WL OB LTI, TagMan &2 AW E&
PCR Z1T\, B HElEOMERZIT- T,

FDRER, 24, 54T BIE 7D 5 B 783 FIAD
BETFORBEN2MHELL EZELLTNWD Z &
NHBENE 2o T2,

Middle turn

Figure 1. Microscopical image of the mouse cochlea (right ear).
Bars indicate the incision points for each turn sample. A: apical turn, B:
middle turn, C: basal turn, D: dissection example
doi:10.1371/journal.pone.0092547.g001
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