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between raceway system aquaculture and traditional aquaculture in ponds by using proteomics, and explore the
molecular mechanism of the difference of meat quality between 2 kinds of culture system. Methods Nano liquid
chromatography-tandem mass spectrometry (Nano LC-MS/MS) was used to identify the differentially abundant
proteins in 2 kinds of culture system, and subsequently the differentially abundant proteins were subjected to pathway
analysis. Results A total of 3684 proteins were identified in the two kinds of fish muscle, of which 26 proteins were
differentially expressed. Compared with fish meat from traditional pond culture, the expression levels of
phosphorylase b kinase, thioredoxin reductase, adenylosuccinase, proteasome inhibitor and other proteins in fish meat
cultured in raceway were significantly increased. The expression levels of cytoplasmic fatty acid binding protein 1/2,
XII collagen and mitochondrial peptide hydrolase f were significantly decreased. These differential proteins were
closely related to the accumulation of protein and fat in the body. This may also be one of the reasons why Oreochromis
mossambicus fish cultured in raceway system had high protein and low fat. Biological function annotation showed that
the differentially abundant proteins were mainly distributed in transport activity. The enrichment results of differentially
abundant protein functional pathways showed that most of the differential proteins were related to myocardial
contraction, thyroid hormone synthesis, alanine/aspartic acid/glutamic acid metabolism, endocytosis. Conclusion The
differentially abundant proteins and key metabolic pathways derived from this study are closely related to the protein
and fat contents in fish, which lays the foundation for elucidating the mechanism of Oreochromis mossambicus fish
muscle quality formation cultured in raceway system, and provides a basis for subsequent storage and processing

method selection.
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1 MR5REE

L1 RS

SEH A Al 0 0 P BOONAE S (123.544.3) go S5
i FEZEH) M T PR a R, IR KSR
RGHARZI Ny 20 B, FRFE A% N 22 mx5 mx1.2 m =
STKAE LR, fLg b SR AR 10 B . SLHR
FARER 0 32% HLARIDT N 6% AR ORI kL, 4 KAE I
T8 MUK 5 S RIR—IR, S WRIAIK, (UGS
MUSAMBR KR, FAKIEHKIGE RFERRE 24 h KU,
FFRIEFR AR TOR, GRS AN, & H @R 17K
W, ORI A IB AT e i A SN S IR 0 R i, 52
B FREHTT 71 dOUIELA KM R BE A2 £ 20~30°C), T
Ja—RIATREE . REMLGMIE S TG FRH A F A
WL 1 g 2247 & T ¥R 0% (eppendorf, EP)EH, %
B3 AMEY R EE, WA Z R -80°CIR-Ar o

TR R (e i4l, 35 [ Sigma-Aldrich A R]); Z (%
j4li, 5[ Fisher Chemical 2A#]); B FIFF(10000 U/mg,
Mgk, 25E Promega 23 F]); RIPA (radio immunoprecipitation
assay) Lysis Buffer 2@ . Pierce BCA & i 2 i 7
& SO% MR . MW . = (2-9R & k) B [Tris
(2-carboxyethyl)phosphine, TCEP], P4 Z JE 4k 4% (tetraethyl
ammonium bromide, TEAB). Pierce™Jk Bt 4> ik 57 & .
5 B¢ BT i AR 45 (tandem mass tag, TMT)(3E [E Thermo
Fisher Scientific 2y H] ).
12 ESeE

Sartorius BP211d 43 #7143 Z — K¥-(Fi -+ Sartorius 23
#); Concentrator plus H.45 B0 AH (Y (T2[E Eppendorf 2%
] ); Microfuge 22R Centrifuge fIX i =5 3 &5 0 HL (3%
Beckman Coulter 24 )); MX-S €L . D1008 £ B O L
(%[ Scilogex A F); BPH-9042 {Hiff ¥ F247 ( [ ifg— 1L
1A B F]); Easy-nLC1200 B 4% i35 A0 (i A |
Orbitrap Eclipse HiWi%5-2H-& B F-Bk Orbitrap %% (3
Thermo Fisher Scientific /A\\ﬁj); {354 Acclaim PepMap
RPLC Cyg (150 pmx150 mm, 1.9 pm, 100 A% Thermo
Fisher Scientific 23 A]).

1.3 HEQMHEERESENE
FAHE 10 B AT H AL LUR ATk
17, J5-80°CI#-7E. B 250 g B AR TNA IS8R,

T AR U RUHLAR D 1 2 ek R R FE LB e S0
E(GB 5009.5—2016 £ i 2 E ZhnifE &R BT
D5E Y), BRI R FHZ FRAR IO 2 (GB 5009.6—2016¢ &
w4 E AR UE B S AR I E ) ).
14 EARRERME=

I 40 mg BHBWLAZLL, A 400~500 uL RIPA Lysis
Buffer ZL I T 305 51 K AR WF G R BEAR, 4°CHR 75 2L i
40 min. Zi# 5 RS PIENGR T #.0:(4°C, 10000xg) 10 min,
K 2R E WA 1.5 mL EP & h 4., BEN
Jii %€ £ (bicinchoninic acid assay, BCA) 7 & 14 Ud B I 5 15
W R
1.5 EHREEHE

Wi EIRE TR ML, B 25 ug & RSN
EP %1, £ 100 mmol/L TEAB Ji# B MAFH 25 pL;
AILA 1.5 pL 200 mmol/L TCEP, 55°CH#& 1 h, FEIARES A
A 1.5 uL 375 mmol/L UZ %, FFAEZEN R EHE R 30 min;
JAZ 150 pL WA HI(20°C) I E7E—20°C Rl Ui iE s A
J5, ZJGTE 4°C T LA 8000xg B5.0> 10 min, {3 P, FREH A
PUHE, T8 2~3 min; FH 25 uL 50 mmol/L TEAB HiF & 15
UUGE. A 0.5 pg BEEE IR, 76 37°C IR .
20 uL TMT Fric it SRR AR D, SIS 1 h,
IFELERIE A 1 uL S%ERME AR N o AT B O
FPEEEIRA R RIRES, FHEE T-80°CH M. TMT #r
ICHIRBHR A4 Pierce™ K BE /3 SR & 2 5 A TN
SR (1 33%- SR B T % 57 AR (Nano liquid chromatography-tandem
mass spectrometry, Nano LC-MS/MS)/MT .

1.6 NanoLC-MS/MS ##f

FESHOLE N AI%H: Acclaim PepMap RPLC Cq
(150 um=150 mm, 1.9 pum, 100 A); FH3HHH A 4 0.1%H R,
T B R 0.1%H R, 80%ZJIE, i 300 nL/min, #zhH
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85~110 min, 22%~40% B; 110~111 min, 40%~95% B;
111~120 min, 95% B JKB I 1 4 H Mg 257 L 25 U5 8 71k
Ji B A B BRI T AN AT B AH 5 2R 4E (data dependent
acquisition, DDA)BEZUKEN . B FIREE R 1.9 kv, —HJ&
TEHERTE R 350~1500 m/z; 43 BERN 60000, 2 FiE LA
m/z [H5E 9 100; 439E3R 30000, T4 (RHE B 10 1k 25 A
e WERE R TT 20000 FHT 20 AUEEESF, HLAT 245 6+, B
7 Orbitrap TR . A 3h A& H $5 1ill (automatic
generation control, AGC) & J: —Z& 4e°, Z4% 25¢*,

1.7 EYEEESH

JRE G S48 Proteome Discoverer 2.5 &,
RSN 1 TR KRS AL T2 i 1 25 S (fold
changes, FC) [FC>2 # FC<0.5. P<0.05. ¥%5- Bk BE%k



66 R i g Rl R %1445
(unique peptides)=2]5E 2 F1 T R 2 A 11 AL I 6. TH = ° LA
F Graphpad Prism #:i], 25585 A 1) 4 W% T HE (gene
ontology, GO)Z#T | A http://www.geneontology.org 47 . 5+
% 1 Proteome Discoverer RIFIERLEEEARMIEH 4L
Table 1 Parameters of Proteome Discoverer software used to
search and identify proteins §
5 PR B
[ 7 A8 i HERZ(C) 51
Al AR R Afbm)
i W TG st e
N RO A 2
— R iR HHGZ 20 )
R R HHHZ 20 3 7'2 1 (') 1' 2' é
SR B/ R B - I i R R R log2 fe
A E 0.05 VB LT RS IR MUK MR BB I 1, B GRS R
KA B AR E .
) BEBESH P 1 KR SR S S SR A 0 B AR e L 3 1 4

21 RAKEFRESHESMEFRENTIEGNA+GE
FREEADTTER

5125t Y5 SRR L, KR 5% FE R U Y A2k
PR EL A e 2 PRI U 0 R ot o T R S U O A T R K
RS A% e il 0 5 A X B SR M . I LA
KRR A SRR, R IR KRS 2 R T B 1 Y i
WE TG YESRIE AL, i R R AR i 2 A )
BT R A o A S PTIE FUAOR K S A
FREH W) 55 1 246 £0 1R 5T 0 BF 5 TP A R 3 B K A = A
A0 IR AR 1 R T AR T SRR AR . ST AR S A —
o, AUFFEIMAR R KA R AN T S AR N E YR
20.5%, WARIT & AN 2% 2047, T 4 i 9k 5 e 4 £ 7
EEHS RN 19.1%4L 4, B & R HS S 3% .51
PEA P A S SR AT ARG, BB Y 22 5
A RE S P EOLIAR A & A — R AR 2l 1 7228 Ak DT 52 0
BRI e DI s L 1 B 3PS EA = B AW
L 5 SR HR g A AT LA A% 72 Ak B AR T A LS

ABFFRAA TMT FricE 220 TBA e S 3684
AR, SRR e 22 S TR AR FRCE . AR TAET
PSR S B, JF HAE MR IR A Y B R LA P s
HEAZE 2 52 F, ATEEM: (probability, P)<0.05, T LA E
A, JRUOE D 26 M EREE(E 1), Hrp 13 M ERTE
TK RS FREE 19 % R LD Hh Rk s TR G s SR AE 4,
FEAAEBERR LG b WO . AR A 5 | IR RRBE A
TR e . AR A . I8 JR B Bl % (nicotinamide adenine
dinucleotide, NADH)lii EHEFCHiEE Q#EHE M 1 .55 AN
WS, A 13 DRIKENWRTALGMIEH, FEARE
BN HTIRAS A2 172, X BUREEN . HEkEAZAE .,
LR IR B B 55 (3R 2)

FEE A K L 5]
Fig.l1 Volcano plot of muscle proteome extracted from Oreochromis
mossambicus between raceway system aquaculture and traditional
aquaculture in ponds

F2 RKEFESERGHERENTERIAPERREAER
Table 2 Differentially expressed proteins in muscle of Oreochromis
mossambicus between raceway system aquaculture and
traditional aquaculture in ponds

B P 5 EHLAWR 5 P
A0A669DWUO LSRR W R4S A B 1 0.18  0.00
I3JRB7 Mg BRES G EM 2 035 0.01
A0A669BNO4 RARAE IR 1R 037  0.04
AOA669F525 RRAE N E AR 0.39  0.05
AOA669BGH9 X1 B R & 0.39  0.02
A0A669BZKS8 GRBEAMYEAR 042 0.03
A0A669E7B3 RRAE N E AR 045  0.01
AO0AG669EL96 R AZA 045  0.02
AOA669DNQ7 T lg MENR 046  0.04
AOA669D7T6 Lo IS OK iRl B 0.48  0.04
I3JLPO [ 4= 0.49  0.00
I3KSX8 FGF 5 # 2 & /E 049  0.05
AO0A669EQG1 T-HEWEN 1 0.50  0.00
A0A669C046 AL E AR 2.00 0.04
AOA669CWS3 ARRAEM R T 2.11  0.00
13JCK5 B AR 5 223 0.04
IBKAA4 R L T 242 0.02
A0A223SEEQ BEZE 3d BEL R 249 0.01
AOA669DRES T AFS MEAR 249  0.01
NADH A i Q)

AOA669EIR3 EEEM 1 257 001
A0A669B125 RRAEM R T 2,59  0.01
AOA669D114 MAEA 2.66  0.01
13JPG7 WRAT TR 3 T 1R 272 0.05
A0A669DJL7 Tt 4 2 1134 T g 277  0.01
AOA669DU53 ARRAEIE 1R 2.85  0.03
AOA669ES59 WL E b S 3.88  0.00

T * R KA IR A2 £ Y PPl (ki AR GO R IR A i B
At XN AL
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Fig.2 GO annotation map of differentially expressed proteins in muscle of Oreochromis mossambicus between raceway system aquaculture
and traditional aquaculture in ponds



68

B b % A IR S

%14 %

4%

44%

8%

8%

28%

B HAKEGG#H#E

NES

B O ALk4s (1.78E-02)
FRARARIE R B 8L (1.64E-02)

B RAEHR . WRRMAZRRAE (5.39E-03)
WHYER (2.43E-02)

B3 JOKMEIRAE S e Gt I 3R 50 2 JE LA 22 57 0K 4 R KEGG 1l %20 Hr

Fig.3 KEGG pathway analysis of differentially expressed proteins in muscle of Oreochromis mossambicus between raceway system
aquaculture and traditional aquaculture in ponds
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