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R Z X 25| &R (Platichthys stellatus)
o fa FTRE SR B RIEHIFNE

KEEA! FRE'Y H2REE2 Fas ! AR
(1. IIRBEFERFESHEMRRE  WE 2640065 2. 104 T2 A RHIESE o

A

& 265601)

WE WE AR i E KT 2 31| 4 (Platichthys stellatus) 4y & AT I (A 7= & By o, ALK E &
R 24% 1 #2031 DL 4 #4048 B O X BB Y i W FR 48 K B B SE BT R, MR B M (43.98+0.14)% .
B 4(19.89+0.08) kl/g. ¥ 240 B4y & W4, &4 3 ANTAT40 B/, 2R EHAALS0d 5,
AT e & & YE4T W i ik 5F Fl PDQuest T F & B, 4R E &, £ pH4-7. 2 FE 144-97.4 kDa
SEE N, ] 448470 MFEEAE, A UNEANEAEWEULNER, HF 3 ANANEHE
B(PESHER. I B AEFES-HRUE X2, Nat&a), H 11 HFEEAS S FRREFEH,
DFAaahmttFiEEa v E, 2B e kANEHEFEAT OMRRAEaMIHENER,
TRTHAMREEA, KAREREN, BRI BT REAREEFERBLERL, HREE
FEMRE AW ER, HEEEE., BEER S RATERSE 67 |7, BIEEE G B4 R miR
B ERANERK, AFRAAREALAFEANIEE G RAN AL RETEE T ot E3E)I| 84

BRFREA R RA R, AR & G IR o bR 4R A0 A

KA

hESEE S963 XEERIREE A

XPHEIK P M A 2k U, AR 8 R AR ok 477
SRAFTERCR Y RIME , JCHJEAESPEER Rk, — 28 4]
B HIRESE FRE AR . UM KE®RFSEABR
0By 3 40% 1) L 5 U BEL VT £0 28 AR | B AT ek )
% (Choi et al, 2004; Deng et al, 2006; Regost et al,
1999; Ye et al, 2011). #R1fii, Song %(2014)#55 B,
fifg figp R AR VR AR R 70% 1Y £ X B 1] il
(Platichthys stellatus)4/ (5 g)ff) A K Fiis) A
TS, MFE 38%IN N G N8 348 T th e
K 4L T AT (9 4] 3R AR . Mamauag %5 (2011) 78 o BF
(Paralichthys olivaceus)4liffi(1 g)falRlHsn 20%F)
K DB RS T H e ok i i AR K SUR . A
R, fEHALM Y SR A LA RN AR, S HE
Ffill(Carassius auratus gibelio) (13 g)fRHhERAN 5%
T AR A AR AR R gl fa A K, JF HLER T T i i R

TRk, Wik, FlEEa; FERE; R&EFE
XEHS  2095-9869(2015)05-0045-10

B EZ R KT 7K (Gui et al, 2010), 765 5 AR 6
TSI 1.5% 1 3.0% 0 il fe Aok A2 2E T H AR KO
PEE TR R mRNA FE7KF- (SO A, 2006),
FE P 2 L RRAE R — ol B AR 11 skt R BRI 5E
7 BE A X A AR R A 7 AR B VR T, (EEEX
AR B AT A 2 — 2B 5T

B L 20— o8 % 9 11 S o 3 A e 4 2% Y
Al REV S 2 Fh LR BR A0 #ak sl Qilhis 42 1 e g
LR 1 BT 2 R AR 5 T A AATTRE B8 IR 11 3T 3
TRARAR ) £ B oK 25 S8 S A e TG S LR, sl
FrRFPRAL T B AT T B AU A ST R (R ARAE,
1999), A#F5T W, FIFH L] &E I HL K (2-DE) K T
TS E F R AT DUE S iRDBEE 35 2R AR BT S SO
— BB AU P R A9 7A8 4k, U Martin 25£(2001) ] 2-DE
FARBEGE T YUHRARZS T U (Oncorhynchus  mykiss)
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JEMER R A Rk A8k, K 24 MEAFEELEET
MR, Hh2ZREAR D EIURRE FEAE
I B, BB T LR T S 00 fa AL R Y S
M P BCE . Hamza 25 (2010) 76 BF 58 #2 ' (Sander
lucioperca) - Xt il e} f A vie B %) e Bz s e B, 56
R A AR SR IR 4 W B I R A
EIWEAROI T 1. DNBESLHEG A RILEE . LSRRI A i
DL 3 ol 1 8 1 A = 5 B 5 i e A X
A . T Martin 48(2003)AF 57 b s T i il 45 £ 7 A
AR R] LA B RS B i R A 25 5
W AT 17 MR A WAL, R T IRDRNE R
F2 0 0T 88 B R 2 2R 3K 52 . Rufino-Palomares 45
(2011)2R HI He 85 2 1 J5 40 %7 O ¥ 0 50 485 =k 93 (Sparus
aurata) Ik 20 i X ek v S LA R 1 R R, R R
49 NS ERE LA T AME, xR 10 F
TP T S, MR T LA R T 40 B 7 A A
MRS S . 540, BN FE BT S K
(Pseudosciaena crocea)(Z=H] =45, 2010), K4k
(Boleophthalmus pectinirostris)(%& i K45, 2009)%%: L
Folr 28 5 10 2 P AIE 4H 29 S 57 1 B 1 4 R ) HL kR R
FEHEAT T 5 . ASHH A B AL HL K R BT 33 25
SEFAR, WFSTHE & SRR A T Ak X L B ) 1| 5 4 £ T
JIE R (1 2B RS2 R, i A S 25 S AR FOR S /s 4l
JHFIE A A2 Ak

1 MRIERE
1.1 SLgEw

R ZFE A 5 1 K e A R 2 B R R R
W 4 2R 1 A A5 O R R U, 50°C K i
6h), HEHEFEHN 65%, RIE Mamauag 5 (2011) A
IR KA R SN 78%((22°C, pH=7.0), I3k
PR G 24% a0k, B 1 A 45 2045 RE Y 52 560 1)
b 5K EDEL(SPH) R OB fREHFM),, SRE SN
(43.98+0.14)%, fE+ 4(19.89+0.08) kl/g, fakI 7
WL 1.

1.2 RA#xERE

BEBE) 1 540 011 AR 48 S R 5 1 W 3K, W)
H(5.73+£0.36) g, SLERsr AWM, EAHB 3 PAT,
BASFAT 40 B4, S BB PIRIEC A R 50 d, 52
85 T8 111 2R 48 1 B R 5 IR BT 9 BE A0 I K 3R 58 R 58
T, IZIEI R GE A R BRI A, AT
WK ZRGEM B . g i, AR BR MR, xR B
AR AN, 0 20 min J5, HeRigR I A%
i, FEFRFEIMIME], #HIKIE N (17.0£1.0)C . FHEEH

C 5536 %
®1 ZHREABER(%)
Tab.1 Ingredients and proximate composition of two

experimental diets(%)

% RRAEDEL o e R

Ingredients SPH FM
104 Fishmeal 40 64
Ak Soy peptide 24 0
R L4 2k Carboxymethyl cellulose 8.95 8.95
/NZZ# Wheat flour 8.8 8.0
o-JEM a-starch 4 4
ff1ifi Fish oil 10 10
KEZIBWENR Soy lethin 1 1
T AHEEEDE Sulfobetain 0.5 0.5
A& 44 & Vitamin premix® 1 1
B Y B Mineral premix® 2 2
YL AL Antioxidant 0.05 0.05
FALARHE Choline chloride 0.5 0.5
AR Methionine 0.2 0
&1t Total 100 100
B FE 4 i, Proximate composition
##E H Crude protein 43.84 44.12
HLIE W Crude fat 12.93 12.56
At & Energy(kl/g) 19.97 20.01

a. YA R IUREHmg/kg 1REH 44 R A BEERER, 38.0;
£ E D3, 13.2; o-EF W, 210.0; 442K B1, 115.0; ¥
%, 380.0; 443 B6 88.0; {ZMR, 368.0; AR, 1030.0; A=
W#, 10.0; MR, 20.0; 4EA:%E B12, 1.3; WLEE, 4000.0; i
MR, 500.0

a. Vitamin mixture (mg/kg diet): Retinol acetate, 38.0;
Cholecalciferol, 13.2; a-Tocopherol, 210.0; Thiamin, 115.0;
Riboflavin, 380.0; Pyridoxine 88.0; Pantothenic acid, 368.0;
Niacin acid, 1030.0; Biotin, 10.0; Folic acid, 20.0; Vitamin
B12, 1.3; Inositol, 4000.0; Ascorbic acid, 500.0

b. W ¥ Fi #l IR KL Mineral mixture (mg/kg diet) :
MgS0O,-7H,0, 3568.0; NaH,PO,4-2H,0, 25568.0; KCl, 3020.5;
KAI(SOy),, 8.3; CoCl,, 28.0; ZnSO4-7H,0, 353.0; Ca-lactate,
15968.0; CuSO4-5H,0, 9.0; KI, 7.0; MnSO44H,0, 63.1;
Na,Se0;, 1.5; C¢Hs0,Fe-5H,0, 1533.0; NaCl, 100.0; NaF, 4.0

32.0£1.2, ¥4%>5.0 mg/L, NH,-N <0.10 mg/L,
13 HmXE

JHF I ) >R £ BORE 1A 11 $2 S BR Martin 45(2001)
7, B fa R MS-222 R B o Sk, S EpsY
R, BRSO, e, I
WU I ERTEW A, ST 205678 51 -70°C vk Al h s A7

TEIH TR AP PR B B R, o 5 BT
FIEAE: f e B8 S BB S (R LR S 12 3 AP T), (L
B ACR, SEEDFRH Irds ZLRRE S L, B 1 g HEURR
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KBRS 15 TR EBE) I 8 (Platichthys stellatus)%/ f JIT 2 112235 1Y 52 i 47

FIA 2 ml BE 524 (9 mol/L JRE . 2% CHAPS.
3 mmol/L EDTA . 0.2% Bio-Lyte*Buffer. 50 mmol/L
DTT. 40 pmol/L SEilE§HK . 40 pumol/L 17 K |
1 mmol/L PMSF), 7EZE IR T HHL LK A&AIK
30s, HEVERAE 15T, 10000xg .0 10 min EFRA
WA B R, BWEWAE 4°C . 20000xg 250
60 min, FRSWARRETT 2 EVERBRT)Z , A ]
FR WO S I FIEW, FRRAE 6°C . 20000xg 25
0 50 min, HCELO BIEWR, A TAY TREARRA
() i AR 0 ) S B RS e R AT
—~70°C VKA, 5 2-DE 43HriH i .

1.4 2-DE &r#f

141 FERE PR SR B B0/ 15 p1 5
115 ul B FREZE (8 mol/L JRZE . 4% CHAPS.

3 mmol/L EDTA ., 0.2% Bio-Lyte"Buffer. 65 mmol/L
DTT. 0.001%IR M #)IR G, MAZIRERAIKIE T,
BENVKGECE 1457 em BY pH A 4-7 ) TPG Ji% 4 (Bio-
Rad Laboratories, J¢[E), Wi =) F#E mFEMm, £
Wk 1 h s, A 1.5 ml 2245 W8 9 48 o5 7 51 I
M, 6 1~ IPG IR 4 7E PROTEAN"i12™IEF Cell
25 R A2 HL VK[ (Bio-rad Laboratories, 3¢ 17,

AL S 1 4 H SRRy WL 2,

£2 7cmIPGRE@QH4-7)EEBEBEBKNEN
SHREER
Tab.2 The focusing procedure used of 7 cm IPG

gel(pH 4—7) on protein isoelectric system
HE s CER ]
Voltage (V) Gradient Current (LA) Time

e 50 Hold 50 14h
Rehydration
1 250 Linear 50 1 h 30 min
2 500 Rapid 50 1 h 30 min
3 4500 Linear 50 5h
4 4500 Rapid 50 25000 (V-h)
5 500 Hold 50

GRS AS , BERAIGH, IR ORI R I8
UM T 2% LRl —20°CokAR T ORAE, HEEE
i} SDS-PAGE Hi3k 434 o
1.4.2 SDS-PAGE % ik FHRBELEN IPG K
SR 2 MR A, BRI 15 min, 7EREIR L
ZHeREL, PR PR AL 6 mol/L JRE | 2%
CHAPS. 0.375 mol/L Tris-HCI (pH=8.8). 20%H 1,
SHIIA 2%H9 DTT Fl 2.5%F il 2, Bk e . P-4 I 1)
WEARAE MR BE R 12.5% 1% 3R TR s Tk i 8 Jise b A7 25 —

YK, SRAEG KT, GRS mA/ZK
1 L LB AR e e IR Sk B R BB T, 3G KA
ME 15 mA/S, HBIHIKES R 8 A S KR %
sz G250 #1744 (Anderson et al, 1991), fHH>
o B SR AR T A T AR A BR A B (R 4 F
H Marker(%ILAIZE 1 97.4 kDa, 4= IfiL 75 8 11 66.2 kDa,
XSUN A 42.7 kDa, 4-IML£0 8 31.0 kDa, 5 5 il
14.4 kDa), K Hgh AL 5B 15 pl inA %] 30 mm JE40H
I, fRHB TSR IPG I 4k —R I THLIK

1.4.3 Xy ok B # 5 H e b & ARAT AL 0] L
VKEEfd ] Powerlook 2100XL-USB(UMAX)JH##1Y
HATE, B LD TIF Mg . B &k Bt
PDQuestTM 2-D Analysis Software V8.0.1 (Bio-Rad
Laboratories, 32E)/Hr, & H s AR R A A
SN, B B ShVCEL S 2 AR AT U0 in LB
X AR S D Be A iR iy s R N T X . AW 0+
HAE 14.4-97.4 kDa Z [8], SFHL S (p)IE N 4-7, XF
H R B 25 AT LA B A R f 3 (P<0.05) i A T4
FE o 2k R AR IZ IR E R L, S A ES
LTI RIF S, DUERRBT G 5 o

144 KAEITEGET Z SRR
A= PR A R | () AT IR S o i,
Mascot F2 374415 I A 11 5T ) 224> KB ot 1 80 5 4
5 P2 v L 00 B 1 O B o e 5 AR A X 2R B XS
MZ5RA B E M (P<0.05), W 542 3.

BRI A5 00 Ik Be PMF K 90 i, o i
GPS(Applied Biosystems, 3&[E)—MASCOT(Matrix
Science, #&[E)7E NCBInr 4% H 482, Mascot 25
HH >95% B A7 7K1 2 11k 25 28 D A B 1 I o

2 #R

21 FMERZERZEANEN

BB )1 54 00 1) JHF AR 2 11 8 1) R K 9 Jie 11 i 22
PDQuest 8.0 /34T, £ pH 4-7 FE 1 JFi 3 T 14.4-97.4
kDa Y3 Bl Y 3L % 5E ) 448-470 ANEE 1 5, VERD ST
378 MR, LI SPH GalRE4h 0 T 2 1 K h
A —AEURAE A s PR B AR AE (B 1), B EE) I R4 &
PN [FE R 50 d I, BEEA 14 R ks B8
W EMEE R USRE FM PB4y f0 0 I & o X
M, $&8& SPH Mk RZE LW Hd 12 fiiEf
(P<0.05), Z3%12M 7201, 2901, 4601, 4002, 1401,
3901,0103.,0801., 0401 Fil 3 Fp&h g F1(4102, 3301,
2304), M@ N T 2 FhEH 9603 1 3802(P<0.05).

22 BEBMEARMNERIISFEEZREANETE
Xf 14 A2 R E H R E (R 2), IR



48 woooor B % 3 R %36 &
od01 2 TOTAKDa Rl 2 I AT IS % E 4% R R 1k R
; }1?3&01/23"“ 4102 . - 662kDa  Jip, SR AT EOH B, SRR 3BT A R
S =T 36 bR, Song (20 14)EL ZEUES , frDkk R I ik FY
- gt ; o T ™" . 7w OB A KRR R T RS, T A BT
-3 >~ FOUEH | 45 24%010 57 ot L BE ) 1| S8 1) — 6 AU 25 1
. ! /423; . el Tk T BE N, AR s L 1 A A T
o 2L Lo E o 31OKDe TR, SRR AGHEA BT 4 IR 5 %

N o T TR R IS R ML
AV . . . o BRI . AZWE-5-BE R S A UDP-7 25
oH4 o7 R T R T S 0 I B AR 1 3 R 6 e i
B AR 0 5% U o o AEURERSHARPZRE, BT LUEMLREER
Fig.1 The reference 2D-electrophoresis profiles of AR 3-AE R R 1) AR 20 P M R A, 3

juvenile fish liver

Hisk P 2 A5 2 S B S AL s AR o T bR
Arrows indicatied the numbers and location of the differently
expressed protein spots; molecular weight markers are shown

on the left

P HAE R W 805 5 0 240 M 2B ) 2 0 72 (G 55 045 5,
2006; F&EHREE, 2009; Novello et al, 1968; 1T5 %%,
2005; EfEASE, 19800 HAr3E, iR B, 0 5h
3L A (PR 4EE A L IR AR 8-FE 5
T X2, WLEhEEE) . 1 Fl RS S ACI IR 458 B (s 285 B 4%
BEEHIAR) . 1 FE SR E AR AERE 4 1
WIE A). 3 A A B B GE A i =
FOBERTIAR . 8 IREA a5 BNV B0y . BRE AR 2 B
). 3 Fhfe s AR R B ) (- BEAL B . A% T
WHBE IR 22 17) S A il . UTP-7 28 b8 A B R fL il 53 Y X1)
F 3 RS (PR TR 9. BRI 70,
Gkl AR =R

23 SE5RBNFEESERSW

11 FhZ 5 AR A A2k 3 T PR AL
S, HAEXUE ik A L 20 Hod, 3REE
JUARIAH(SPH) Y & #8211 BIE Hh s 5 B8 NG 3R R i . 3R
FIDERRMG 4 AL AL A LY ik . &
FIRGIR a5 BT | o BEAURE . R BB R 22 1)
SrmE . IR TCEH 9 PURTEEF 70, AR Y
HEHFEAMRB R THRE FM FRAL) @, 10 E
IR 2 PRI 8 - 2 - A, TR T A4 il 5 U A1 T 3%
B FM R4, 4 mi iR PR B ILIET 3, 4
EtEBL LI 4.

3 it

JHRE 2 3 P 1 9 i) 2 ZAR AR, 25 s IR W o

ATFERE IR B A R, f# AL 3 7] 52 (Subramanian et al,
2000). o s BEAL IS M A REAR RE I/ AL 1Y 7= g, A
1M AR DI REFEARCR BE R 4E, 2008), —SEFENHFL
S ST BoR B RV o I EEIL R LA
AP RIE, P H IR S I . 2EH T
(2012)2R FHRL i) HL UK AR 37 A RS AL B HAR SR T
WFL LSRR (/B FRTE 22 5, BRI YRR
BIEEEE, 2 50 A U B0 A P A il G 3k O
JF I ol G Ao AR sk, DA T in P o i FH AR
F 20 A 3 AR 5 B B B i = ) Ak ) A RS 2 B
Vg SR v o f ARG 1 B 1 28 9 P B R A (Liu et al,
2010). 740, o WAL REA A7 7E Hofh A Yy~ id 1, a0
P £ B i LA U2 2E LN A2 4K (Lopez-Alemany et al,
2005) &% B S5HUA 5 [ i (Kinloch et al, 2005), 1%
-SRI S ) R A Tl P LA AR A2 P 1) OB , 2 S5 LA
7= NADPH, $H2AERE & FNA B 05 7 16 2 2 R 19 S5 17
(Kruger et al, 2003; Herrmann et al, 1999), I HAEHLE
rEA AL R B2 H (Tan et al, 2009; Liang et al,
2011), UDP-#ij %5 bH A5 5 R AL Bl 20 T & s 12 i)
KW 2 — , TR Z B EE SRR B R, M o]
BUA BB S A A KT (E 85 5, 2002), FEA
TIFFT R, o 7 LA Tt T AZE B - 5B TR S T ) 42 v 1 P
B BB A B 1| 8 &y £ P U T RE AR OB R A
AR 2, (R SE R AR, AR T 2 RE it
H LU AR B Bl Al 2 2 A BTG S A, 1 UDP-4
755 P Tl TR T T 10 T 0 0 5 A &y e ik /D T )
B, AR T AR ) 2 A B Y O 1) R
J& o ESR H AT BA TC 1k 0 A Al R 0 RO fa AR 1 52
M, fHR & B B KR K BAR & TR/ E oK E Y
#1484k N fig f2 1Y 52 i (Ishihara et al, 2003), Lu %
(2012). Yamada %5 (2012)0 554675, &L RK AT REIE &< 4
PR £ 2K eE PPARo R4, AL AR
gz il Sh By LAAR 1) a1
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B2 $RE SPH(a)H FM(b) A Al i HFAE A 1A% X 1] ALk 5
Fig.2 2-D electrophoresis gel profiles of liver protein of fish fed diets SPH(a) and FM(b)

e M = =

ol BOEES

K3 R SPH(ZE)FI FM(A) I 4l f 22 S P AIE 2 AR s R0t b
Fig.3 The magnified regions showing the differently expressed protein spots detected on 2-D images in
fish fed diets SPH(left) and FM(right)

AR Al(Apo Al)JE % B s 2 1 (HDL) )
FELEME A, BT LA RBRANA b A IR R EE, R o
YRR, (RSP B (Brouillette et al,
2001), TEABIFEH, HDL RS 765 = Ik ik
1) &)y £ T e 08, 15 B I 400 e A T v 2 R
AR, RS T WG o 840 A 5 1R A
KON AEM 7L Eh Py A ki, Aoyama 45(2000) & HH,

SPH REH2 = BE A PR ] /N BN % Hh HDL /K°F, A2
KESBEEANXT HDL JE#M . Revilla 5(2009)%
B, )T e KA B BCHE R ) TR 5 0 BB A 42 5 i
W HDL 7K°F, Martin Z5(2003)0F 58 kB, 545
A, S AT BT Apo AT 3%
PEwm o AR WoR , HRE KT W A 14 fa
JFHE Apo A T HHK - THRE R GRAE R AA,



SRR ] RERS: A TR 8 (Platichthys stellatus)4l f T & 1 2% 35 149 5 11 51
0103 7201
4000 4000 15000
3000 10000
2000 2000
1100 , 5000
0 0 L= 0
SPH FM
1401 2901
6000 40000 10000
4000
20000 5000
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P4 $%E SPH Al FM fal e} ity B2 3E ) 1| 6 4y i AT U 22 S 26 11 9 e A X G
Fig.4 The comparison of the quantity of liver proteins differently expressed in fish fed diet SPH and FM
KRN 3 ATy E

Cylinder height showed the average value of triplicate

PN A S YR W NSRS & = RSP Y 2
HERCR .

HSP70 KR 1S5 ZFAFE M DIGE, WF & &
EANTE . mETEEONEBIE. fEEQMER
it 8 Ao S5 AR ) Ao A, TR ZERRRILIAR SRS O T Rk
1 FAE ] (Parsell et al, 1993; Hartl, 1996; Fink, 1999),
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Effects of Soy Peptide on Protein Expression in Liver of Juvenile
Starry Flounder (Platichthys stellatus)

SONG Zhidong', WANG Jiying'”, LI Peiyu?, QIAO Hongjin', ZHANG Limin'", HAO Tiantian®

(1. Shandong Marine Resource and Environment Research Institute, Yantai  264006;
2. Shandong Shengsuo Aquatic Feed Research Center, Yantai 265601)

Abstract

To investigate the effects of soy peptides on hepatic metabolism of juvenile starry flounder

(Platichthys stellatus), two isonitrogenous (43.98+0.14% dry weight) and iso-energetic (19.89+0.08 kJ/g
dry weight) experimental diets were formulated to contain 0% SPH (control, FM) and 24% SPH (SPH)
respectively. Two hundred and forty juvenile starry flounders (initial weight of 5.73+0.36 g) were

randomly distributed to 2 groups with three replicates per group (40 fish/replicate). Each group was fed

one diet for 50 days before collecting liver samples for analysis. The results showed that 448—470 protein

spots were detected in the gel area of pH 4—7 and Mr 14.4-97.4 kDa after 2-dimensional gel

electrophoresis. Among them, fourteen hepatic proteins showed over 2-fold difference in expression

abundance including 3 structural proteins (intermediate filament protein ONj-like, type II cytoskeletal

8-like isoform X, and B-actin) and 11 proteins involved in different metabolism. Nine metabolic proteins

and 3 structural proteins were up-regulated by at least 2-fold and other 2 metabolic proteins were
decreased by 2-fold in fish fed SPH diet compared those fed FM diet. The present results revealed that
SPH affected hepatic metabolism by enhancing synthesis of high density lipoprotein and stress protein,

promoting glycolysis metabolism for energy production while reducing synthesis of trypsin. The present

study elucidated the global metabolic response of fish liver to soy peptides using comparative proteomics

technology and provides a theoretical basis to apply the novel plant proteins in aquatic feed.
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