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1.1 ®O&RFSHERLE

A S5 i FIBE S F RG34 X AB it 3R M
HERA SRS, IR 1R 3% T KB 5 ARG 7K (1
mol/L i BR%EE, 120 wmol/L BEER — A 4,74 pwmol/
LBEERE — 41,1 mmol/L & 1L45,500 wmol/L 4
AL8H , 15 mmol/L & 4k 4H & 500 pmol/L fiik R &
W) o AT RGKIRAERFTE 27.5 ~28.5 C,
10 ~ 14 h BRI, B R R AR E — KK
L

JH#75 & (neomycin sulfate, Bio Basic) 4b ¥
ZHEE S d R B Al a, B & R B,
ZAES d JE ML (PLL) B4 2% #f 2 It ( primary
neuromast) £ 58 4% B, Z HiT A AU ) BE 5 £ 0
ZEBHMFERES —EHHHE" . A
KR 7K R 357 8 2R A W (50 mmol/L) 7 B 2l
400 pmol/L FfEFIMREE . ¥ S dpf REfS B Hi i3
MRS A aRET 400 pmol/L M B RIF R
H 1 h 5 IEAGZKIEBE 3 IR, BIR S min, RN5HE
EHEEICRGK T 28.5 C TR I8 KK E , 7E4L
5 2.4.8.12 #1124 h 7 HIBUEAE R AL B , R
LB RCE R AEX IR,
1.2 EHMITE

FM1-43 [ N-( 3-triethylammoniumpropyl ) -4-
(4-dibutylamino-styryl) pyridinium dibromide ] 7] [
S AR T B TS B D R Lk B4
BRELAEEHE T 3 pm FM1-43 3¢ £4 10 min, £
0.05% MS-222 FREE 1 min J5 , B2 EEKIEYE 3
WG B TR B %45 ( Carl Zeiss Stereo discovery
V12) TG, Bk K 500 nm, 2 K
625 nm, & 1 FraiaRasotss sy FM1-43 5§
SERRICH 5 dpf RS AL B 40ME . KDL B5E
BTN S AFa (B 6 B), il
FM1-43 Jufs, SRS 6 J5 M2 3R Gt (B ER
LRRG) WM& LN B EHET IS
SRELEFIbREZS , DA P A o A2 Hh B 40
HE R ES
1.3 AR HE 6

W DA SIS B S AT (B T ~
10 B2) RIS , 12 90 T35 e T ) A 5 B0 PR VR & 1R
[ € 30 min, [EESEBEH 70% ZBE#EAT ik,
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B3R B 0 [ e W LA Sz HE Befs, 7] ) 2 BF
W mEK, s RmRB el E. hie
HREREMET 1.5 mL B.O0E, @M E LR
(80% , 90% , 95% F11 100% ) 4T K , B EEE
1 min, £100% ZPFE5 _HZHE 1: 1 RGWIEA
30 s, “HZKFEIH 1 min AR 30 min f5,%
HOEBESFHRED, EARERN AL (60
C),MBGFHEME, TEREBERIE R
R B R 4 (Y B [ 8 TR R G 7B A S U0 AL
(RM2235, LEICA) b mES R, ) R
RS ~6 wm, K UGS 8 T 40 CiR/KH
R, B R IS EE B3 b, B T8 L 37
C HEE1~2 d &M,

VBRI H U0 78 — B 2R S PR, IR
5 min, Z8E ZEE(100% , 95% , 80% , 70% ,
HRK) ZK, BAHE 2 min, ¥ Y) FRATRAK
FEH R 8 min ALY, HR/KEVE 1 min
JG 1% $hBR- L PR EUGHE T 06, BN
B R ERE, HEA0.5% R
VAR A M R G 5, 2 B0 K3 BA 5 61T W AR
FLERERET 3 CHRAEPHRE L ~2d)5H
o
1.4 BEFFRAGLFER

B H 5 NBE S R i cDNA H PCR
P IG5 3 eyal Hsixlb Fr B, B 51950 5 R
eyalF: 5'-TGACCTTGAGCGCGTGTTCATTTG- 3’
FleyalR: 5" -CAGGGCTTCAATTTCTGCTCGCAA-
3';sixlF; 5" -ATTCCGCTTCCTTCGTAGCATCCA -
3'F1 sixIbR :5" -GTTCTGTTTGTTAGCGCCCGTGTT-
3", SRJG% cDNA K Bt W va b 2 pBSK £k, i@
TGN SRk LAk M A R 28 40 OB AR AR , & B
R EAR I R T R X RNA 7%, BARJE AL
FeAg ok FR R TE SE HT M W ST R A b AT ER 4 A
U PRI 4% SR B 4 C
[ % i %, SR 5 I 3% H,0, (J 0. 5% KOH At
) ZwEBE 1 h, FE2EAEE K (10 mg/mL) T
ZFIR FIEAL 45 min 3 KGEBEN, 4% ZRPEE
[ € 30 min, FASERFATIRE R 65 C , A5
HIFE e R AR R S 45 6 TRET, &5 BSA S, 5
PERERR B-PU i = FE Pk 4 C|REF LK, A
NBT/BCIP 3543 S 8 J5 , F FAA BE F B 25 ¢
o, BETEMEIG P I,
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2.1 MEHEEEMRBELENNE

ZHEE 5 d W D fafffaE T 400 wmol/L
M EREWPAE 1 b, REDFIHER L
)5 2.4.8.12 #124 h, 4y 54 FM1-43 Jefa
HEZ 0 )5 , WAL B4 M P AR i A2 P B A0 B & K
MZENSRAMKALTEE S, X HBA
Mg RN AR ETRZ4, BER
BL, T )2 SR 40 M, B 40 B RN S R 4
SHN, B4 2 F%, TH 406 i R T
X, £ A% AL T 6 40 M A 3535 5 <2 95 40 i K /N

AR —, BEMHAA TERHMT I, BH
Y5 HE R R A E (B -1 ~2) . &S H
BERLHEHMAEREN, BARBEREHRS
TR S A mEEE T BEE.
BREMMEFEHARIEETE, JED TR,
PS4 h B4R ERAR, WG B iy £
(R1,E2,EM-5) ;7458 h #1112 h, E4H
Ji R 37 3 20 B 2 1) A RASER, ScRr e R K, HL
Ay SR A M 5 L B (IR - 6 &k
7R ALFE S 24 h, #2640 i R B B A
£, RS BT SIRE RN, B X HF
M SEBEEHERES (KL E2,ER-8),

1 Sdpf D &EME&METSTH
Fig.1 Lateral line neuromasts stained with FM1-43
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Plate Neomycin-treated and control larvae were fixed at different time-points and processed for consecutive sections
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2.2 HEEEMAMBEIEDR eyal T sixlb B
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FRAIE B 2 A Ji A5 % 52 45 AR SR A T 6 40

FHES RPN eyal T sinlb FRKEA. KK
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BN LR P ER A Rk, AR AE IR
M WA RE; o eyal HRBEKFEK
sivl b W, ULHAEMZ RN ET K RE4E R
FEH ERTEE eyal Flsixlb 25, A4
ZHBERAEG, AT FH eyal M sixlb
BEINFH SR, LG 2 h f1 4 h,eyal
sixl b PRI B B E TR, EME R0 K E
PR B S R IRE S, X RERH
TFHHBEHEENFESEXNFTBERAG I
PRI B 6 4 D A B 37 B8 R T YA 403 1 S F 4
MR R R RSN, FEHERLHE)E 8.
12 7124 h, BAR sixl b FIRBA 5 , EARXT F AL 3
J& 4 h,eyal Fl sixlb [FEFF IR B ET R . L
Hf5 12 h 124 h B THRFZKFRBEFZ BT
it HR2H o

eyai | control
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Tab.1 Hair cell regeneration in neomycin-treated

neuromast( mean = SD)

R TB] 35 A Bt gl SE A
0 hpt 6 13.0 + 1.0 4.0 £0
2 hpt 6 13.0 + 1.0 2.8 +0.75
4 hpt 6 13.0 + 1.0 1.5 £ 0.5
8 hpt 6 13.5 £ 0.5 5.0 £ 1.0
12 hpt 6 13.5 £ 0.5 7.0 £ 1.0
24 hpt 6 15.0 = 1.0 8.0 £ 0
48 hpt 6 15.0 + 1.0 11.5 + 0.5
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B2 HERQREEHEARBLE

Fig.2 Hair cell regeneration in

neomycin-treated neuromast
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Fig.3 The expression of eyal and sixIb in neuromasts during regeneration
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A SR A R0 A £ AR R T B 2 £ il 2%
P2 B0 AR 5 AR 7 4 A S R A
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WIS FHEA & A 2 AR Ak, A9 40 B B K A
BRE HEERANHAREPRIIERMERT
JE R AR B B L, AT S R A
RAEFREHEAT T AR — ANk BH
L, B — R R RS . (AR T S 4
MRS IR B4R AT A E Bk B4,
WRAZ 7 R AL Al R 40 i B4k i B
M, BT E— 2

Eyal-Six] 55/ NAANEEBHME T LR
H AL 13 I atohl JE BB AMIALN o eyal
M osixlb R DL ANEMMEREEET TG
T HCE L, eyal I sinb F P 7E T H
MV B R SR R HEESR
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M sinlb R EBLTH T om0 5 £ Kt iz,
HX A3 R R 3k 8 &k A vl 38 19 B ] 38 48 F 52
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B 20 ) B ST R ) R Rk, H Ik,
e : BA AT W R EERLR eyal F
sixl b TEBE D £ 0 2k 6 40 i P AE o AR v g EE BT
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The expression of Eyal-Sixl signaling in the regeneration of hair cell in
zebrafish lateral line neuromasts

ZHOU Ting-ting"”*, FAN Chun-xin'**, ZOU Sha'?, SONG Jia-kun'"
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Institute for Marine
Biosystem and Neurosciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Mechanoreceptive hair cells are essential for hearing and balance in vertebrates. They have an
ability of spontaneous regeneration after damage in lower vertebrate but not in mammals. The lateral line hair
cells in fish share structural, functional, developmental and regenerative similarities with those in the inner
ear. In order to understand the mechanism of hair cell regeneration and the role of key functional genes, eyal
and sixlb during this process, zebrafish lateral line neuromast hair cells were taken as the study subject in this
report. We destroyed neuromast hair cells by treating zebrafish larvae of 5 days postfertilization in 400 pumol/L
neomycin for 1 hour. Both the control and treatment groups were observed at 2, 4, 8, 12 and 24 hours post-
treatment (hpt) via methods of histological sections and in situ hybridization (ISH). It was found that, in
control group, hair cells and supporting cells with regular shape were distributed ordinarily in top and lower
respectively as two layers; however, the number of the cell in the top layer was significantly decreased during
2 —4 hpt. During 8 — 12 hpt, the boundary between the top and lower layer was indistinct, and some
supporting cells were elongated and separated from basement membrane. By 24 hpt, the number, shape,
distribution of hair cells and supporting cells in some neuromasts were nearly recovered to the level of control
samples. ISH results showed that both eyal and six1b were expressed in the whole neuromast of the zebrafish
larvae in control group. The expression levels of eyal and sixIb in hair cells, but not supporting cells, were
significantly reduced during 2 — 4 hpt. The levels started increasing at 8 hpt, and gradually reached full
recovery or even exceeded the level in the control group during 12 —24 hpt. Our results indicate that, both
the key functional genes eyal and sixIb are reactivated during the hair cell regeneration process in zebrafish
lateral line neuromasts and the supporting cells may be involved in hair cell regeneration.

Key words: zebrafish ; neuromast ; hair cell ;regeneration ;eyal ;six1b
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