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1.2 ZHHE
12,1 JLAEE#IR

R IL (404 ~ 502 mg) FUK T H @ LA
(460 ~620 mg) 737 & FAF ek v, I AL, SELA
WIS AR o 25K 280 mg LRI AR 1.5 mL
BLDAE T, A1 mL ) RIPA 24#%, FH 22K 4
EYERE . S AR EOE A 4 CUKAE
iR 2.5 h f5, BIZIF B0 HL7E 4 °C 12 000 +/
min 254 F B0 15 min, B 0. 5 mL 3§ /%% F
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W, B E T 95 COKHTHe A 10 ming FRJFK
A —40 CkFfi . BURA EIEE A BCA &
F AR ) D B R
1.2.2 SDS-PAGE #gilj

BB UK T EH AL 1S L A ik
17 SDS-SRINIRIE M BEIR (4% ~15% BEEIES) LK
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em I IEHLDK . JROT BERCHEA 725 By e iE e 64,
I Ja ZE KB B SR 1 25
1.2.3 Western blot £
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S3ES, HLH DN 240 V2R B B 20 8 OIS Ui 1
em P IR HL VK 23 B A EE L AE 200 mA S5 4R
¥l 70 min, ¥5 H A &E A # % 2 PVDF ) |, H]
TBST PEME, 236 T FHDHTEE Y 5% WA Wik 4] 2
h, TBST ¥t 5 5 43 50 n A TBST #i B 1) — $it
[ Monoclonal Anti-Parvalbumin antibody (1:3 000 )
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min x 3 Y, il A TBST i 114 SRR 2o 4016 97 ity
(HRP) FRic i -Ht/h L =51 (1: 2 000) % i ¢ &
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5 GAPDH W2 1) AR
1.2.4 GEilsoth

SLUGZE SR X £ SE R, M SPSS 13.0
PTG R R R J7 2200 M SEB S
X REZH LU R ¢ K3, P < 0. 05 y By 1 % 22
5,P <0.01 g BAN REZER .
1.2.5 &S B
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o E i & 7S UL L @ LIA Y SDS-PAGE
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PEWE & il (1 €2 LA T Parvalbumin/GAPDH 1 5
A2 3k 1,124 £0.08,1.354 +0. 13 (&
4) . LIRSS IR R B, M LA T
NEEAGREER THALS IR /NEEA
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E1 #BEwmRELFIFEE
Fig.1 Sebasticus marmoratus and its sonic muscles and swim bladder
L. 4 S B RTRLIET s 2. 46 & il & 5 LA L8 . Pro. B H-F 5 SML R JIL; SB. fl,
1. The dorsal view of Sebasticus marmoratus; 2. The sonic muscles and swim bladder of Sebasticus marmoratus; Pto. pterotic bone; SM.

sonic muscles; SB. swim bladder.

3.0
s B s Mefimale Wit female

170 ku [, =25
=L IR

130 ku Zes 20

100 ku mg'g 1.5

70 ku Egﬁ 1.0

2% kil ¥ £ 0.5

35 ku Z 1 2 3 4

25 ku
4 INBEA/HMEE-3-BBESEALLE (n=4)
Fig.4 The ratio of Parvalbumin/GAPDH (n =4)
LoHEfR L 2. MEFORFEL; 3. HEE L 4. A EL,
B2 BEmEEMEeE 1. the sonic muscles of males; 2. the sonic muscles of females;

3. the white muscles of males; 4. the white muscles of females.

15 ku

10 ku parvalbumin

AL # SDS-PAGE #&illl
Fig.2 SDS-PAGE of Sebasticus marmoratus’ s
sonic muscle and white muscle 2.3 HwEWMAFINMERIANERESN
M. protein marker; 1. HEfa %/ fL; 2. it % 0Ls 3. i TR E B AR, ZBR(—A T
FIlls 4. 0 EIAL. AN + BASIUR R Z630) 45 Z kb (FEIRR — 1)
1. the sonic muscles of males; 2. the sonic muscles of females; ﬁﬁ@%ﬁ@ﬂﬂm EPIEI-I‘:—/I\%EI%%O EZ%)::EHJ-L

3. the white muscles of males; 4. the white muscles of females.
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GEED GhnmD GEm=S G — GAPDH nm, 64 LA LS ) 56 B (142. 86 +26.49 nm) |

(KRR -1,2) . S5 E e UL, 25 L

e ok e FOMLIBESE N % 5 CPEIRR —3,4) o 485 25 0 75 L

Fig. 3 Tfiiti:i\;le l:afd?nf:)f pa:';bumin of BLARRZ P AR R R G,

Sebasticus marmoratus’ s sonic muscles and white muscles ORI LA HAr L (EIRR - 3,4) o R K
LR 2. ML 3. MEEETIL; 4. MEfETAL. )N SER N e RS PN s

1. the sonic muscles of males; 2. the sonic muscles of females;

B3 Western blot il %5 & fih & = F/LF0

3. the white muscles of males; 4. the white muscles of females.
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Plate The TEM micrographs illustrating the white muscle fibers and sonic muscle fibers in Sebasticus marmoratus
L LA BRI ( x50 000) 5 2. &5 WLAYAE AT ( x 50 000) 5 3. 163 LA B HAERTET ( x 50 000) 5 4. % 7 LAY P ( x 50
000) 5T:T /N& ;SR LTI  Z . Z JEE; M ki

1. the horizontal section of white muscles( x50 000) ; 2. the horizontal section of sonic muscles( x50 000) ; 3. the cross section of white

muscles( x 50 000); 4. the cross section of sonic muscles ( X 50 000). T.T tubule; SR: sarcoplasmic reticulum; Z: Z-line; M:

mitochondria.
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JULPA AR S S E A S A BR ST R W /N R
A RE LA O IR

A SCHRARGE , 73 SIS 1 ( Opsanus tau) KPS
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Ik uplEI B L 0. 1 s (A 25 2 ff 25 85 25, LR N
A S B FHERT 3 ~5 s 48 Ca® " -ATP 2% [0 5| L
R e i i 7 A A A 1 R Ik e R i 5 bk
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Characteristics of the parvalbumin and the ultrastructure in the sonic muscle
of the marbled rockfish, Sebasticus marmoratus

XIE Wei'?, ZHANG Xuguang'***, GUO Hongyi'>**, SONG Jiakun'***

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Institute for Marine
Biosystem and Neuroscience, Shanghai Ocean University, Shanghat 201306, China; 3. Key Laboratory of Exploration and
Utilization of Aquatic Genetic Resources, Shanghai Ocean University, Ministry of Education, Shanghai 201306, China;
4. Shanghai Ocean University International Center for Marine Studies (SHOU-ICMS) , Shanghai Ocean University, Shanghai
201306, China)

Abstract: This anatomical, biochemical and the ultrastructural study on the sound production system in
marbled rockfish Sebasticus marmoratu is focused on characteristics of the parvalbumin and the ultrastructure
of the sonic muscle. The results reveal that the molecular weight of parvalbumin is about 10 ~ 14 ku in both
sonic muscle and the white muscle of the fish. The TEM micrograph reveals the ultrastructural characteristics
of the muscle fibers, among that the T system/SR of the sonic muscle are typically at both the Z-lines and A/
I junctions, but are at the level of the Z-line only in the white muscle fibers. Sarcoplasmic reticulum and cell
membranes in the sonic muscle fibers are wider and more developed than those in the white muscle.
Moreover, there are more mitochondria which are crowded together in the sonic muscle cell, by contrasting,
that are relatively fewer and are scattered in the white muscle cell. Our results suggest that: in marbled
rockfish, the parvalbumin may not be playing an important role in the fast contraction of the sonic muscle, but
the wide sarcoplasmic reticulum and enhanced cell membrane, the T system/sarcoplasmic reticulum, these
ultrastructural advances may ensure the rapid contraction function of the sonic muscles for sound production.
The feature of large amount of crowded mitochondria in the sonic muscle cells may enable the fish to produce
the sound.

Key words: Sebasticus marmoratus; sonic muscle; parvalbumin; T system/sarcoplasmic reticulum
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