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TR (3,3 -diaminobenzidine , DAB) M\
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fluoride, PMSF). — & 7 %% B ( DL-
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1.2 FENEREE

E#E B % B O L (Beckman) ; 88 I BARAX
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PMSF, 2 mmol + L™! Na,P,O,,pH 6.8), 4R
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B ki) &3 LW 7.5 mL AT S
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1 SDS-PAGE ;¥ , W 52 8 23 i 4k 4 £ L 3
EH.
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5%MAEFLE M 1 h, REWKE/NZIHE5AR
Fake B B R BT IMLYE R AL 2.5 h, | TBST (40
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Bl 1 PREEGRMENISHEE A Sephacryl S-400 BAERITER
Fig. 1 Sephacryl $-400 chromatography

of Nebulin derived from sea bream

2.2 #AzhE S Sephacryl S-400 HEHEIEK
BWER  FIH 4%WER SDS-PAGE 1l
Sephacryl $-400 %t 38518 B MK —1EH
VERR A Il Y A TR 4 4 (B 2D, R BT A B 45 3]
MEAEERHENSIZEAMIBREANREY.
HM 107 BEE A PR A EEN B R, &
97~105 T T —Ph kst

2 3 4 5 _,
WIKED  Titin

EIZEE  Nebulin

MBRBEHEMSE MHC

K 2 Sephacryl S-400 S¢fig g ahifl
LIz E A K SDS-PAGE 4+#7
Fig.2 SDS-PAGE analysis of purified Nebulin
by Sephacryl S-400 chromatography
1. 914 2. 934%; 3. 95%; 4. 97%; 5. 100 %F; 6. 105%;
7.107 %&; 8. 109 &
1. No.91; 2. No.93; 3. No. 95; 4. No.97; 5. No.100; 6.
No.105;7. No.107; 8. No.109

2.3 HEEBER

ZE Yk 41k )5, SDS-PAGE (4% ¥k BE) #
MprR M B B ARSI E A (E 3), T
BREAMIREAEENEE, ZHZEAER
B UKL

WUBER I Titin 7%
FENE T Nebulin 9

ERE (B8 MHC P

B3 Bk RAENZIE A K SDS-PAGE 447
Fig.3 SDS-PAGE analysis of Nebulin purified by
electrophoretic elution

1. PURLHEEEA; 2. difbd LN siEA
1. myofibrillar proteins; 2. purified nebulin

2.4 GESBGENHIEAHNFHE &R
HER FARNSHNSAELEISIEA NG
FREFHEEZRE XEBTRFEEIME. L
Protein A Sepharose 3£ #1 E ¥tk gtk Hifk, DA
0.1mol « L™ HER-HCl 22 B TE I 5 8] —4F
R AN, S RINE 4 iR,
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B4 RITHESENSIEATE
Protein A Sepharose S5 EHT 45 R
Fig.4 Protein A Sepharose affinity column

purification of rabbit anti-nebulin antibody

2.5 HoRERENNEEREERKENLER

aifbhiikiy SDS-PAGE 2 #r45 R an & 5 fir
™o ZEHANHSFEHN 50 ku FEEF 25 ku
WREAR, ERAERT 95%., HEABHk
#53-F8R 150 ku, FREA 24k B i B ik fe s
BREH G(Immunoglobulin G, I1gG),

12 3 43567

B 5 aifbiastiEisiEAdA&K SDS-PAGE 417
Fig. 5 SDS-PAGE analysis of purified rabbit
anti-nebulin immunoglobulin G

1. BAGE;2~T7. SifbRBEREAH G
1. protein marker;2~7. purified immunoglobulin G

2.6 BB SENEERNHEIMN

R T S T & S R PR A, &
RE 6 fim. mERA, PEERERRR
51 200 %, 175 ] FH 6o L BT A LA U B P4 45 2R
ULEA A i 5 00 A8 B P AR o Hr 2= 40 5 < 10¢
Pk,
2.7 Western Blot #&il] 5 R

& 7 4 Fl Western-Blot el St 25 #5647

Bl 6 HyB s iR £ T ST
Fig. 6 Dot blot detection of rabbit anti-sea
bream nebulin polyclonal antibody
1. BAMEXT M 2.51200 4%; 3. 25600 f%; 4.12800 4%; 5. 6400
£%5 6. 3200 4%; 7. 1600 4%;8. 800 4%; 9. 400 £%
1. negative control; 2. 51200 times; 3. 25600 times; 4. 12800
times; 5. 6400 times; 6.3200 times; 7.1600 times; 8. 800

times; 9. 400 times

FENSIE A SRR AR FENER. RE
5000 fE RS , S AU LAAEDLSh E A A ULR &7 4
BEARMAGREN, %L ES AL S 2k
eI E A MBURS & BB AP AN &
F AR S B RN, T 5 H B B B Gk
BEAEE.HISIEAS XXX BaFf
BroEil & T Rk L R R R A £ SE R B

+— ML) Nebulin

B 7 SEN R R £ T RS ke R
Fig. 7 Western-Blot of nebulin using polyclonal antibody

1~3. sifuiEElE D 4. DURFEREN
1- 3. purified nebulin; 4. myofibrillar proteins

2.8 FREMEREE(C.18C) THNHELHR
Sm@ER 4 CTRISIEAMYRE, 25
O RAF B B A FEAE A L, BIFEI58E 18 d
757 21 30% B 46 25 F1 451 R PR (B 8-a)
MWRE RIS 4 CIEBAMT 58 5 RITfhAaAk
ARER, SRR B B BRI . RS 14 X8
AU BREBRWRSE, HEZES 18 X, HiETa
B MR B,
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18 CTMEAEITER A 24 h FFHE/EM#, 48 h
JEB R B, 120 h 5 JLE B AR B AL AL
B AR IR A, (LREMER B H ke i =4 (A
8b). WKETIRE,18 CBmAM T, kA
12 h B Y BLRBR , 96 h A B 5 A IR R BR = A

= o

WUEKEEH Titin

LB Nebulin g
400K

LBk 11 E 8 MHC }

a
B8 4°C(a)#118°C(b) FAEMEIE ARk
Fig. 8 The degradation of titin and nebulin at 4 °C (a)and 18 “C(b)
a. 1,0d;2,1d;3,2d;4,3d;5,4d;6,5d;7,9d;8,11d; 9, 14d; 10, 18d
b. 1,0h; 2,1.5h; 3,3 h;4,6h; 5, 12h; 6,24 h; 7, 48 h; 8, 96 h; 9, 120 h; 10, 188 h
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R 5 R WAL a LA R0 B B o B R T,
SRR M BN EEERTE—-FH
R

AL A R Sk 85 R 5 R B BF
FIRFRA—F>0, [HRE, 2 Sephacryl S-400
BERGT IR E TS B MR AR oA E i (B D
5 Wang FMHIREF X T, XAIESER
FISRIR R BT AL BT R R AR %, Wang %1002
FIRRE IS Ba eI E R, SREAFHE)
YHL, K =3 E AR A S Z I EARN KT
M= MR, 2 Sephacryl S-400 B3 i+ =2
MR HRAISAENENSIER. XFHEE
B T A FFREIE A HERE 25156, B S
S EAEANRAEEAT S BRI MER
B EES FEEASHEEORMMEL
SEEERFHEER X, BRIMARGHERSS]
EHLRSHE ANBIR, 8 TR B TR LIS
B ERT M BB R, B T B

9 10

HLATI, 5 4 CHILE,18 CIRBURE T
W\BIEE B A B B B ik, s pE LB B
H SR EIEEZ MAMEDXRR. XIS,
XAMEREE TES o FREEANKEAR
BALFFA BT .

12 3 4 35 6 7 8 9 10

i PRy Bt 1] B R B

A FEF N BB B L R A AR AL
IEEAXMH 2 RBHITRE, KR EE
e L3 & A . H %4 Protein A
Sepharose 3 #1 )2 7 2l ft. , SDS-PAGE #3 #l] 45
RSN R BEREH G(&E 5, Dot
Blot #1 Western-Blot 46 ll 45 SR i B #5148 T =5 1
E. SRRt mEdig. XMHERFESMNH
A4S EESREHR LR NI EA
DA 4 20 DA R AR it R ik &
AMEARBERETEINEARAMAEL
X

PN A M4 F B RS 500~900 ku',
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Purification and antibody preparation of nebulin from the
skeletal muscle of sea bream (Sparus latus)

DU Xue-li*?, ZHOU Li-gen®*, WANG Xi-chang?,
XIONG He-jian', SU Wen-jin', CAO Min-jie*
(1. School of Biotechnology, Jimei University, Xiamen 361021, China;
2. College of Food Science and Technology, Shanghai Fisheries University, Shanghai 200090, China;
3. Institute of Food Processing s Zhejiang Academy of Agriculture Sciences, Hangzhou 310021, China)

Abstract: As a giant actin-binding protein with molecular weight of approximately 500 — 900 ku,
nebulin is thought to act as a molecular template that regulates the length of thin filaments and
plays an essential role in the assembly and maintenance of I — Z — I bands in myofibrillar muscles.
Though nebulins from mammals have been studied widely, much less study was performed on
nebulin from fish muscle. In the present study, nebulin from the skeletal muscle of sea bream
(Sparus latus) was first extracted with low ionic strength buffer, followed by applying to Sephacryl
S-400 gel filtration chromatography and finally purified by electrophoretic elution. Purified nebulin
revealed a single protein band on sodium dodecylsulfate polyacrylamide gel electrophoresis (SDS-
PAGE), suggesting its high homogeneity. A polyclonal rabbit anti-nebulin antibody was thus
prepared by immunizing rabbit with purified nebulin and immunoglobulin G (IgG) was purified by
Protein A-Sepharose affinity column. The immunogeneicity of the purified antibody was further
identified by Dot-Blot and Western-Blot. The potency of anti-nebulin antibody reached 5X 10* by
Dot-Blot analysis. Western-Blot revealed that the antibody immunologically reacted with purified
nebulin and nebulin in myofibrils while no cross reaction with other myofibrillar proteins was
detected, suggesting the high specificity of the polyclonal antibody. Thus, the antibody prepared in
the present study will surely be beneficial to further study concerning the detection of this protein
immunologically. The degradation of nebulin during fish storage at two temperatures of 4 'C and 18
‘C was also investigated by SDS-PAGE. At 4C, protein degradation could be detected after storage
for 9 d and after 18 d, more than 70% of the nebulin original band disappeared. However, at 18
'C, nebulin deterioration could be detected even at 24 h and after 120 h, the original protein band
disappeared completely. The decomposition of nebulin as detected by SDS-PAGE was in accordance
with sensory freshness change, suggesting the completeness of nebulin is an index of fish muscle
freshness. Interestingly, the largest protein (titin) almost did not change even after storage at 4 'C
for 18 d or at 18 'C for 188 h. In conclusion, this present study, especially the anti-nebulin antibody
prepared provided an effective tool for the investigation of fish freshness.

Key words: Sparus larus; nebulin; purification; antibody



