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Expression and distribution of fatty acid transporter 4
in Kunming mice cochlea
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Abstract: Objective To explore the expression and distribution of fatty acid transporter 4 (FATP4) in the cochlea
of Kunming mice. Methods Eight healthy adult (10 weeks) Kunming mice (16 ears) were used, including 2 mice (4
ears) for immunofluorescence staining and 6 mice (12 ears) for Western blot. The expression and distribution of FATP4 in
various tissues of the cochlea were detected by immunofluorescence staining of the paraffin section of the cochlea, and
Western blot was used to observe the expression level of FATP4 in the cochlea. Results Immunofluorescence staining
indicated that FATP4 was mainly distributed in spiral ganglion, modiolus, supporting cells, inner and outer hair cells as
well as intermediate cells of stria vascularis. Western blot results further verified the expression of FATP4 in the cochlea of
Kunming mice. Conclusion The distribution of FATP4 in the cochlea of adult Kunming mice possesses tissue specificity,
which provides a theoretical basis for further research of fatty acid metabolism in the cochlea.

Keywords : Cochlea; Kunming mouse; FATP4; Hensen cell

NI R %32 B 1 52 (fatty acid transport protein /R FATPs 7E A8 BRI LVER A 431
4,FATPs) JEAE gt KR M IR BEAG IR E AR IR IR FATPs £ 6 RO, 764 2L 04 5 DI BE
SCREIEEN  TEIRITREEI Fraa PRSI E S OB N &, H S B AT 7R B i BF 5 4R 0E

HEEIH E K A ARFE 4 H (81470700H1304 ) 5 141148 B E T H (16Z2B0231) ; B 5T i BHE /s H (2019YLSF24)
BE—EERAN T, B WA, I,
EEVEE . B, Emial : 1ping8250@ sohu. com

. 46 -



Wl— 55, 5 B RO N IR DT iR e iz 1 4 mRak 5 00 A

%2

B FATPA VR — X g R LA 755
JiE SR 2 5 16 W B (g B a5 MR I g
B-SAAL I O LAY 18k 6T 4532 3h i = B RE R IR
T ER g 3 SR LA 7 B R R R R BT
DL FATP4 J2& 75t 75 B0 N 223K #5981 - 9% i i
FRACH A VE T, AT B 9838 R W0 M o AR 52 3y 3 i)
B e DY ORI FATPA 7 H- 05 & 41 2L 3R 3k 7y
AL, 350 F Western blot 3246 E- i 2H 21 FATP4
IR K-, PUHORARZR FATPA 1E H R 1 235 5 4y
At oL, it — 5T H- 8 IS 7 IR A S 1 1 B
WA

1 #MREFZE

1.1 sEEshY)

VeI R A (10 J4) BB/ L 8 L, K40 ~
50 g, MEMEANBR (PUTAS ML BE 27 Be sh Py oo de it ) .
ZRRUAERFTE ™, N ABR JUWTHE A G BT 47 15 4
MR/, 2 B (4 H) T HRESOLR 6,6 2
(12 H-) /17> Western blot # FH G
1.2 FEEGN AR

Bt Bl FATP4 B 3¢ [ $T 1 (abcam 23 H],
ab221783) , N9 6 L Alexa fluor 647 (15875
AT, bs-0295) , A 1eG (1 L F820 7], BA1054) ,
N2 B-actin ( bioss 23 ], bs-0061R ) , 111 - [fiL 75 ( ab-
sin 3] ,abs933a) , BCA i [ B2 e 17 & (11
7% \], ARO146 ) , DAPT %t {8 % (1 1 18 /0 7],
AR1177) ,SDS-PAGE 25 1 b #E 9% vp il (1 L 18 A
H],AR1112) , SDS-PAGE #E Jii ] #1800 & (1 £ 1%
A7), ARO138 ) , ECL {622 KOG (B = KA,
POOI8A) o fixi T35 & Mo A 73 BT A ( 35 [& Otometrics,
chartr EP ), 4L & & § % &% ( b %, OLYMPUS
FV3000) ,SDS-PAGE HLJKAX , BEFARX S
1.3 STk
1.3.1 /R HREF A (ABR) #ml i ik &
FAWE(0.5 g/kg) I TSP Sh AT R o 155 3h4)
SEA RIS, R A/ BROSUI S HLE , 3 O 2 B3 o FH
FE , IR HART AL , B T AR . HI T vy
BT ACE R & PRIE Pl W B30 7% AR A /D B
P (U rp Ak ) K2R, 225 A AR A D 3
TR AR A M HR 5 B o i L
HCEAESNEIE 1T, B R JCRE AT . S8 e Click”
TP S 500 ~3 000 Hz, Bl 2R 12. 1 IR/s, HE 25
100 K, # # 15 (8] 10 ms, 75 ¥ 58 BF 5 0E Ky 80 ~

25 dB SPL,#% 10 dB SPL 3 78 , 24 A5 % 58 )& 32 s 2|
AT WT A, ek ] BE A 5 dB SPL, LARE /3t T 5
S ABR T 38 1) Jme AR R3S & ik B O B . TR
D7 A X H-

1.3.2 F®mazAH & WA/ BRHKS &S
(0.5 g/kg) f2 A TE ST HEAT BRI, Wk , 338 3O XA
WUE, o3 BB H 0 R H T WS R PBS
IEETUK b AR SRR R, FE MR AL 4T — /)
AL, /N FL 1] Jo] /N 0 3 5 0 e, O i K BR
s SR e R B A EP A AR R IR BT -
80 CUKAATP IR o B H T 4% 2 IR W R
W A R R, TR MR R A AT — /ML, B
52 7 I B 8 I, T8 O/ NLAL RN HE N 4% 2 3R
PR TR V25 VO o TR U 0 1) E R B T 4% 22 58 W T W
4 Cil i, 1548 10% EDTA I Biss 14, a] I
Holgads Y R R A Y A S )
60 CIREE T )G A 4 CUKFIRAARET

1.3.3 i RAEFE HIRAMY R Z PR
I BRIE CBEKAESS ,0.01 M PBS ¥ 5% 10 min, ]
0.01 M FijxFRZE il (PH 6.0) k(95 ~ 100 °C)
B HR,0.25% tritonx-100 4 F, % i1 10% 432
- MTE B AR DU 30 min, JE L w0 —
PUM B (FATP4,1:400) 4 °C 3 4 (B % BE ]
PBS % —4i). WH, Bl R,37 C&EI&
20 min,0.01 M PBS A& ERBE 15 min, {0 —Piks &
W (Alexa fluor 647,1:800) ,37 C %5 40 min, PBS
B IS , 1] DAPT &2 Qe #% 10 min, 55 H1 92061
KES R FIE R IR BSR4 R .
1.3.4 Western blot 4| $EIEMWHMN SEH,
Fi¢ BCA 25 VR J3 I i 17 6 U ) A3 #8 AV 20 BR A
SN, T2 bR fEMT 2RO Y =0.000 7,X =
0.022 7 (R*=0.996 7) , 4 Wt B R of iy 28 31
SR REAS Y EE R R H DA Y B VR TSRO R I
il FREGZ PR . % SDS-PAGE K il #5127 & 15 ]
FIRCH] 10% 53 25 BE R 5% We i Jg, ik : 72 V&
HEA 3| Marker A 2060 5570 HBL, 5 120 V fH K24
60 min, Z& |k LK, FE A 100 V fH ) 1 h, MR 4R
Marker Z5717 575887 PVDF JEE, S H 9 2 AN
2 15 Fl 5% JBURG 4 15/ TBST 4] PVDF i 1 h
J& o B I —4i M B (FATP4, 1: 1 000 ; B-actin,
1:3000)4 Cid ;I H e 4038 PVDF B, i A B
MRt ALY bR I Y —BoRs B (F4 %, 104 000)
ZIFE 1 h, PVDF BESE B0 , AR ECL
2 p RO A, BER SR R G . RS

.47 .



r ] - 5 AR TR AR A 3

F28 &

LHMEE 0 K EE S B-actin 57 K BEE I HE
HERNHEAR RSB E,
1.4 Seil2#otr

SRR SR ] SPSS 20. 0 e it 4k 64T 43
A SCER B L)L & + 5 3678, Western blot 45747 3% T
Image J /40 2 AR BE A

2.1 ABR K&

LR WI/INEL ABR ik T i HIWbn i, /) B
ABR W B34 (26.25 +2.34) dB SPL, T %%
RIS K (1.19 £0.17 ) ms,,

2.2 FATP4 (e s e zh 1

AR A B T, DAPT ARic 40 ig 4 &2 i 1,
FATP BHPESRLLE,, 73505 B0 B2 72 W) S5 306 o
JER L, Bon FATPA 225855 T B /N B H- B 1Y)
F- I IE i f 2575 (spiral ganglion, SG) | iR %l ( modio-
lus,MO) 37 5 240 J}fd ( supporting cells, SC) . N B 40 Jig
(inner hair cells, IHC) . #p & 40 Jifl ( outer hair cells,
OHC) | MA&F L+ [a] 41 g ( intermediate cell ,IC) , UL
K1,

2.3 FATP4 [) Western blot 4t

K2 RUIAE W/ BUH- 0 N A FATPA Rk,

N2 B-actin (5T K/NH 43 kDa, /N ) FATP4

73 FK/NE 72 kDa 2457, FATP4 78 B /N L CH- i
A I AE X 3255 8 ( FATP4/B-actin) 247 0. 695 +0. 165
( n=3 ) o

72 kDa

' st
B-actin - 43 kDa

B 2 FATP4 i) Western blot 4%
3 itig

NG R AEALIAR R EEE R A IIRE i 2
1D IR ML A — ZR BB I L0 M 1
PR R R B RS A T AR R A H I s K
TS -3 IEITRREL KB S & -3 JRITTRR I a2k
T DL SIE R AF 4 AH S P T g 45 2% 1 2 A 0 R
B A 5432 5 1 BR T RE Y FATPs J2 3815 g B IR AR
Y — A EEE T, FATPs 45 6 B2 A, 43 &
FATP 1-6, o FATP4 SHK A B 107 R B A 25 B 5 A
JITTS 58RI 5 #552* , Hensen 40 il &
T e — B R ) SR, 20 A EE i corti

Bl 1 FATPA (RBedOtREER A B Hm il S IRie s 224y
(1 x400) ,C g BITEXT IR, D Oy FATPA 323K F oy SR A0 (R IR A ) P9 B 20 M0 5D 6 20 L5
EF:HIMAESC (x400) ,E NBAPEXS IR F O FATPA 7 i S0P (e A0k ik (Fi k)

WeAhFRk; C D H U corti £

(1 x200) , A JgFAPEX IR, B Oy FATPA £ H 8302 e il 2245 |

1 FE W I A 4295 . SG; WAl . MO

SCHFANAE - SCs A BANNE : THC; Sh B 4L : OHC ; I 4 40 i v [H] 2 i - 1C.



Wl— 55, 5 B RO N IR DT iR e iz 1 4 mRak 5 00 A

SN T AR PR A O 2H RS2 I B T TR DA B =Tk
HbSE AR BTLL FATPA WIRERE £ 35 5
AR WA BRI R R o Suzuki 2512 3
g A 22 R 3/ UE i S 0 AT L BB 28
LS 80 HE Wi R 45 4 5 H (fatty acid binding pro-
teins, FABP) 515, FABP 5 FATP #82% 5 I8 1R
R EEE A, A LI 25 R 8RR/ SRR
JL A A PN 6 40 | i A S0 H 1R 4
WEHEM LT HSA FATP4 33k, 5 Saino-Saito | Suzuki
SEUEWI Y FABP 75/ BRUE-0 PN 2 38 F1 70 A 45 R BN
—2,

SPBAM EAT X 8] R T, — 7 T 2 4 HLAR
V1R 7 I P 5 S B P AN, 7 — T TR OB P, S T ol 1 [ i
AP B AR R, 7 A S OER], XA
B AT BT SRR R B g o BT LA, RAE i
AT AU A A AR T 08 A% B 32 R o AR
H R TR E R AASR, BRRLAE — SRS
A E FRAT B R Ge . B BRI RS SN 7 52 47 4
Jitl—Hensen 4L A KNS, & FEE A2
—B {HJ2 Hensen 2 it F 5 3% A7 55 B8 05 B2 A AH
JOE LA R RN R R 2R e T 5 2 AHAR I AR B 4
M Kk BRI R 48 L B LR &
I AN B A L A BRI i, Hensen 41 it P RS 2549 3t AT
REi I FABP 4S54 5% 3 240 A 5 J& 6] , P i FATP
iz B HhBANNM, e B-AAk, A B AR
HERE R, 4ERP DB AN B AOR SR DI RE. INAE
Sr MR HE R 225 40 Lt A FATP4 [ FABP 3k, 5 Il
I SO E #2275 1] REA HTAR 1D R AR A 1 B &
FILIIRE , 3 ST G R T L7 06T PRI O 85—k 2
RE B e TOHLER K IR RN 1 LA S MRl 22745
XTI RE o Sl 7 A AR R X
A ML 58 22 45 v 1 6 20 B ) AR 1 52 4 A3
PES G 25 e A e AR (H
24t 38 1ok i o A A 9 T 0 T BB ) B AT IR R B
AR SEHG TE T e 9 (0, Western blot A5l & B 17
FL 0 v i 10 R A BRI , Ay i — 2 B9 H- s IR
B A 1 BRI

%30k :

[1] Ouali F, Djouadi F, Merlet-Bénichou C, et al. Regulation of fatty
acid transport protein and mitochondrial and peroxisomal beta-oxi-
dation gene expression by fatty acids in developing rats[ J]. Pedi-
atr Res,2000,48(5) :691 —696.

(2]

Stahl A. A current review of fatty acid transport proteins ( SLC27)

[J]. Pflugers Arch,2004,447(5) :722 —7217.
Anderson CM, Stahl A. SLC27 fatty acid transport proteins[ J].
Mol Aspects Med,2013,34(2 -3) .516 —528.
Newberry EP, Xie Y, Kennedy SM, et al. Protection against West-

(3]

(4]
ern diet-induced obesity and hepatic steatosis in liver fatty acid-
binding protein knockout mice[ J]. Hepatology,2006,44(5) :1191
- 1205.

[5] Gertow K, Bellanda M, Eriksson P, et al. Genetic and structural

evaluation of fatty acid transport protein4 in relation to markers of

the insulin resistance syndrome [ J]. J Clin Endocrinol Metab,

2004,89(1) :392 —399.

Dyck JR, Lopaschuk GD. AMPK alterations in cardiac physiology

and pathology; enemy or ally? [J]. J Physiol,2006,574(Pt 1) .

95 -112.

ENE, INERL, BT, GF. B LA R M. dbat

NRZEBE it , 2011,

EH, T, R A5 R[] R IE AN BT A T SN

Feai[J]. Wrissf g i pm A& ,2017,25(6) :634 - 639.

Martinez-Vega R, Partearroyo T, Vallecillo N, et al. Long-term o-

[e]

(7]

[8]

[9]
mega-3 fattyacid supplementation prevents expression changes in
cochlear homocysteine metabolism and ameliorates progressive
hearing loss in C57BL/6J mice[J]. J Nutr Biochem,2015,26
(12) ;1424 - 1433.

[10] Gopinath B, Flood VM, Rochtchina E, et al. Consumption of o-

mega-3 fatty acids and fish and risk of age-related hearing loss

[J]. Am J Clin Nutr,2010,92(2) :416 —421.

[11] Saino-Saito S, Suzuki R, Tokuda N, et al. Localization of fatty

acid binding proteins ( FABPs) in the cochlea of mice[ J]. Ann

Anat,2010,192(4) :210 - 214.

[12] Suzuki J, Oshima T, Yoshida N, et al. Preservation of cochlear

function in Fabp3 (H-Fabp) knockout mice[ J].
2014 ,81 - 82 .64 - 68.

Neurosci Res,

[13] Engstrom H, Wersall J. Is there a special nutritive cellular system

around the hair cells in the organ of Corti[ J]. Ann Otol Rhinol
Laryngol ,1953,62(2) :507 - 512.

[14] Burgess BJ, Adams JC, Nadol JJ, et al. Morphologic evidence for

innervation of Deiters’ and Hensen’s cells in the guinea pig[ J].

Hear Res,1997,108(1 -2) .74 —82.

[15] Lim DJ, Melnick W. Acoustic damage of the cochlea. A scanning

and transmission electron microscopic observation[ J]. Arch Oto-

laryngol ,1971,94(4) :294 —305.

FR WEER e [ M. JU5T B BOR R, 2005:72 -

73.

[16]

(ks H 1 .2021 - 06 - 05)

AR5 R — 5 B, T 77, 45 ER I/ BRUCH- 8 P9 I 0 R
IR E 4 IFRIRGARLT] . SR TR AR 2R AR, 2022
28(2) :46 —49. DOI:10. 11798/j. issn. 1007 - 1520. 202221204

Cite this article as:HU Yiyong, YAN Bincheng, YU Ning, et al. Ex-
pression and distribution of fatty acid transporter 4 in Kunming mice
cochlea[ J]. Chin J Otorhinolaryngol Skull Base Surg, 2022,28(2) :
46 —49. DOI:10. 11798/j. issn. 1007 —1520. 202221204

. 49 .





