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W pH T, EEMREE-EF 2, FM 400A A 7K
Wi, EHE Grant AF]; 3K30 G EESHEEOHL,
i ¥ Sigma; Sunrise-basic W )¢ i Fr X , 1 [E
TECAN; HX-20 fHilfi 4 @i, i 9l A7 R
Iy FERE KA, 9% FE BIO-RAD; MINI Space
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ATP &R A 4 &G 27 Ren %
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mL 0.1 mol/L ATP ¥ . 0.2 mol/L ATP A . 0.3
mol/L ATP ¥ (ATP 4fi i ¥ T 0.01 mol/L MgCl,
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SRV RSO B 4 3 -4 BHLZH R R 21 S 7
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E1 AP%H. PKA A= B REE A EIE S RTE T AR ER (LK
(a) Pro-Q Diamond #¢f2; (b) SYPRO Ruby J4f8; (o) BEFRIL/K T, ARI/NGFEERRHA N Z 7 BE (P<0.05), “*REMLLIE M PAHZE R
T3 (P<0.05), FR: (a) 5 (b) AT S HHEIKEE R .

Fig. 1 Phosphorylation level analysis of AP, PKA group and control group under different incubation time

(a) Pro-Q Diamond staining, (b) SYPRO Ruby staining, (c) determination of phosphorylation level in three groups, values with different lowercase let-
ters mean significant differences within groups (P<0.05), "*" denotes a significant difference between the two groups pointed to by the horizontal line

(P<0.05), the same below; the numbers on the right side of (a) and (b) are the serial numbers of electrophoretic bands.
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Fig.2 Phosphorylation level of myosin heavy chain during different enzyme incubations

(a) I. Pro-Q Diamond staining, (a) II. SYPRO Ruby staining graph, (b) phosphorylation level of myosin heavy chain at different incubation time points.
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ATP % LR 45 4 & & i SR AR BRAL KT 84
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F (P<0.05) 75 FIXT HRL (0.42+0.01) (& 4), Ui
TARUE ATP I, WURZF 428 B RR 1k K
SRR, TERSIMNE BB A ATP AT GBS 8 1 5
Bk 1o, BEA & B 0.1 mol/L ATP &
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H I E AR AL A WA B 25 5%, 0.3 mol/L
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PP Al E IR AR DA ER R 48 2 5
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Fig.3 Phosphorylation levels of actin during different enzyme incubations

(a) I. Pro-Q Diamond staining, II. SYPRO Ruby staining graph, (b) phosphorylation level of actin at different incubation time points.

BCK T b BT R L B 2 R e K AR BT A AR A .
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AT PYGM . GPI 5 PFK 254 % A fili 0% 14k
A 08 bt DUILPR) it B0 B 43 F Bl . Chen 552
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morhua) i1 T B 52 1T W S 525 I ) [R] 52
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W LI &1 4 2 1 i i R Ak K 2 TR &,
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Fig. 4 Phosphorylation levels of tilapia meat myofibrillar proteins after treatment with different ATP levels

(a) Pro-Q Diamond staining, (b) SYPRO Ruby staining, (c) protein phosphorylation levels after treatment with different ATP contents; the numbers on

the right side of (a) and (b) are the serial numbers of electrophoretic bands.
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Fig. 5 Effects of ATP treatment on the phosphorylation levels of MHC and actin

(a) I . MHC Pro-Q Diamond staining, 1. SYPRO Ruby staining graphs; (b) I . actin Pro-Q Diamond staining, II. SYPRO Ruby staining graphs; (c) the
phosphorylation levels of MHC under the treatment of different contents of ATP; (d) the phosphorylation levels of actin under the treatment of different

contents of ATP.
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Effects of ATP content and exogenous enzyme addition on the
phosphorylation level of myofibrillar protein in tilapia

YU Ye'’, WEIYa"’, CHEN Shengjun'’, HUANG Hui’, CEN Jianwei ', PAN Chuang *,
LI Chunsheng ’,  WANG Di "’, WANG Yueqgi ¥, FENG Yang ¥, ZHAO Yonggiang "**

(1. Key Laboratory of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs,
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China,
2. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China;
3. Key Laboratory of Efficient Utilization and Processing of Marine Fishery Resources of Hainan Province,

Sanya Tropical Fisheries Research Institute, Sanya 572000, China)

Abstract: Protein phosphorylation modification can affect muscle quality. In order to investigate the effect of exo-
genous enzyme addition on the protein phosphorylation level of tilapia myofibrillar protein, tilapia myofibrillar
protein solution was incubated in vitro by adding protein kinase A (PKA) and alkaline phosphatase (AP), respect-
ively, and changes in phosphorylation level were determined by dodecyl sodium sulfate-polyacrylamide gel elec-
trophoresis and fluorescence staining at different time intervals. In addition, the effect of adenosine triphosphate
(ATP) on tilapia muscle was investigated by immersing the muscle in different concentrations of ATP solution to
determine the level of myofibrillar fibrillar protein phosphorylation. The results showed that from 0 to 72 h, the
phosphorylation level of PKA group was significantly higher than that of control group and AP group, and the
overall phosphorylation level of PKA group increased from 0.35+0.01 at 0 h to 0.37+0.01 at 12 h, and then
decreased to 0.29+0.01 at 72 h, with a general trend of increasing and then decreasing. In addition, the phos-
phorylation level of myosin heavy chain and actin phosphorylation level decreased from 0.73+0.01 and 0.86+0.01
at 0 h to 0.58+0.02 and 0.68+0.01 at 72 h, respectively (P<0.05). Phosphorylation levels were significantly differ-
ent in all three groups when incubation time was 0, 4, 24 and 48 h. After addition of 0.3 mol/L exogenous ATP, the
results showed that the overall phosphorylation level of myofibrillar proteins (0.46=0.001) was significantly higher
than that of the control group (0.42+0.01). PKA promotes phosphorylation modification of myofibrillar proteins in
tilapia, while alkaline phosphatase dephosphorylates them. It was shown that ATP content, PKA and AP activity
levels in the muscle of slaughtered tilapia were key factors affecting the level of protein phosphorylation. This
study may provide a theoretical basis for exploring the mechanism of quality change and regulatory strategies in
tilapia.

Key words: tilapia; myofibrillar protein; protein phosphorylation; protein kinase A; alkaline phosphatase; ATP
Corresponding author: ZHAO Yonggiang. E-mail: zhaoyq@scsfri.ac.cn

Funding projects: National Natural Science Foundation of China (32372257); China Agriculture Research Sys-
tem of MOF and MARA (CARS-46); Natural Science Foundation of Hainan Province (323MS122); Joint Project
of Hainan Science and Technology Program and Sanya Yazhou Bay Science and Technology City
(2021CXLHO0006); Guangdong Provincial Science and Technology Programs (2023B0202010017); Central Public-
interest Scientific Institution Basal Research Fund, CAFS (2023TD78)

[ K 722 2: 32 /5 sponsored by China Society of Fisheries https://www.china-fishery.cn

11


mailto:zhaoyq@scsfri.ac.cn
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

	1 材料与方法
	1.1 材料与试剂
	1.2 仪器与设备
	1.3 实验方法
	肌原纤维蛋白制备
	肌原纤维蛋白的体外磷酸化处理
	蛋白质磷酸化水平测定
	ATP处理肌原纤维蛋白
	ATP处理肌原纤维蛋白磷酸化水平测定
	数据分析


	2 结果
	2.1 体外蛋白质磷酸化水平分析
	2.2 不同酶处理后肌球蛋白以及肌动蛋白磷酸化水平变化
	肌球蛋白重链磷酸化水平变化
	肌动蛋白磷酸化水平变化

	2.3 ATP对肌原纤维蛋白质整体磷酸化水平的影响
	ATP对肌原纤维蛋白质整体磷酸化水平的影响
	ATP处理对MHC和肌动蛋白磷酸化水平的影响


	3 讨论
	参考文献

