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x| 7 b R4 LR KA Hea% ~ ZFW
REED BRI
(L. TR R K= 2288, AT 524088; 2. | AR ZAr L R AT R E 5 B E TREEART .G, HIT 524088;
3. MRS S IR BEH VLT 5 A SEIG =, YT 524088)

WE: i g TR BT IR 45 A B A 2 K (ifabp) & & % 4. (Scatophagus argus) IR WA BI1EF, &k f BT
s h 15 Blifabpfunigene v B, WT R 51 W05 e 1 &8k 250 8 ifabp 5L R (ssifabp2afissifabp2b), I455
T 7 AR 2Ff LR A E | £ R 2E 23 53 A DA R L B ST B IS U AN 3 Rk AR A . RIS AE R,
ssifabp2aty H A il f1 2K 1fabp2a. IfabpEilfabpX 15 A —K, ssifabp2bllll 15 H A £ Z5 ¥ Ifabp2baIfabp-like 5
N—ZK. FVRMEEEB RN, ssifabp2as H AL & 1 2Ifabp2a. IfabpEIfabpX 1K FYRE M RN 78.8%—87.9%;
ssifabp2b-t5 H At A & 1 2K Ifabp2bakiIfabp-like 1 [F U5 14 9 79.5%—87.9%; ssifabp2assifabp2b) [& U 14
73.5%. RT-PCREI: TEMEMH, ssifabp2aft /NG 31K B ik, T8 8 A1 IFAE SRR IS 155, ssifabp2b AT /N
RiEbss, [EAFIE. BAT NSRS, M, ssifabp2aft B P RIE R, 725 AR T W R R
B, EHARH LA ESRIE, IR A RN BIRIE . Hssifabp2aZRiB G BN, ssifabp2bfE T FAiK

GRE ., OE. Wb REEE, A AR, SRR AR R R YL E R R
W, YUk2d)5, ssifabp2aiRis & 0 E B, ssifabp2bTC BB MR AL, YIHK7d)5, ssifabp2aRik &R T, H
ssifabp2b TG E AR AL, TR R R IE, S7dUVEM LLER, ssifabp2afissifabp2b RIS B B ET & . 1L,
Yk2d)5, ssifabp2az2is 8 T0 % 384K, Missifabp2 bW Rk & B2 5 YWk 7d)5, ssifabp2aRissifabp2bP) 3215
EYEEI & EERRG, ssifabp2afssifabp2bR I B3 T M, ME R IEH K. GREYW, TR EEHR
WEONS <Akt SR AN 71 i ssifabp2aMssifabp2b 2% FAT 255000, RIINE #Z 5 T SAkm iRy ASHHR 7.
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i (Danio rerio)[g]\ KiuFEtE(Salmo salar)[g]%//l\iﬁ
1 2 50 AT BlifabpFE K 7 51, YUK S AR RN K
i ifabpFE K315 BA 525 50 m, (HAE G f T, 1
RINE W R 45 A B 1 3 R (ifabp) 11 7 S ANAE AR B AR
AR R WARIE

Gkt (Scatophagus argus) &1 H (Perci-
formes), 4% £ £l (Scatophagidae), 4% 1 & (Scato-
phagus)) TP, HIARE MW, iz 046 T f
P F J s X, AT A5 PR B 5 S A 4030
P, 2 — AU BB T 0 4 D K 2 £
%K. HAT, SARmITE T B T A %
A R I LR R s
FIMEBE 2 AR e 00 B L b I Th e . K ek
AR A 2 A AT FOAN A AR A ME I 1) 1) — 3
P23k, AN [ ) S T i A K R S AL
EVERILL R YU B spexin' T HligfbpFE K]
LAk s ) B Tfabp 7E 4% £ Mg 7 £R 34 o
HIPE T, AR SCoa B o Bt 1 <Gkt 20 g I R 45 5
B AR (ssifabp2aMssifabp2b), V-5 & [ 5% -
£ M34% I ¥ (Semi-quantitative reverse transcription
PCR, RT-PCR)FM| 13X 2 3 PR 75 2H 23 11 70 A 1
L, SEHF 2% 5 € B PCR(Real-time fluorescence quan-
titative PCR, qPCR)AGll [ 1LHk-E R MRAL L 5, X
27 Ik [RLAE Jig A0 JHFJUE i 208 AR A, BF T 45 R AT N
R ifabpFE RIE i 107 A 0 4 A 4R A R A 3

1 MRE5RE

11 MR

ik DR e e A ZH 2R R0 SR i SR 1) 4 R L (1
K 15—19 cm; A E: 100—180 @)l H ) AR & EIT
85 L XK= iR 1737, BOMERI-E %3 B H T4
GIRIE o YLORT S FE R BT SR 1 S 56 4 4
B, TR RIGEER S R R
FEMMEFER T A AR SR AUAE: 52—60 g). AT
A &k FAMS-222 FR i J5 T oK BT 75 4121
J& SE RPN A ARAT, BE 5 % T—80 CIRIR UK FE R
17T S RNA B HE U 5 2 5% FicDNA .

1.2 A%

ERNAERIKR RER  KRHTRIzol(Invitro-
gen) I FIFEHUERNA, SL36 B AE AR R0 & Ui 1
#1225k ¥ 4T, cDNAF| F PrimeScript ' RT reagent
Kit with gDNA Eraser/% #% 3% fiff(TaKaRa) & il »

EEREMFEISH  FIAASLEEET
(1) 4k fo T I % e 2 50 P, T ie S K e fa
ifabpb R PR FHALL FE 3 =1 (P unigene Jr B, FI H 8 AF

primer premier 6.01% 15| Y% (ifabp2a-f: ctgcagag
tcgtccagttcac ifabp2a-r: cttttggctttattaaaaccc)
(ifabp2b-f: ttcttcatcgeccageccageca. ifabp2b-r: tettt
ccaaggtgcataagact) 7y il F T8 & ssifabp2aMssi-
Sabp2bFF TR GEAE B 7 5938 . PCRR B Y 4% A4
A2 94°C 30s, 57°C 30s, 72°C 60s, 334G . 43
FEMZE 12 mg/mL ) B B ke Bk, V1R B
B, B EmE I catsm) & e, a4k B 8 Be. #
[ =423 - 1 () L 43 55 pMID19-T (TaKaRa) % {4 %
Feo RS WL T ¥ Escherichia coli DH5a,
T I TR V& PCRARAS 1 PH A e B s A= T AR TRk
B HRANF. rasSmtETAY T
FE(EHE) B A IR A & . K HIDNAstarf {4 tt
Bk S At HE B ) I fabp & 5 1R 7 41 [ U5
PE. FIHMEGA6.048 A7 #HEX % (Neighbor-joining),
L 10007K, gaphb Py %, H T Ifabp Z FER 7 )
K SR RGHEACH

BARIE PAR . ik 8. .
ONE RRE. BAE. B B HRAIR A4
U e 7 I cDN AR, BLERAS ) ssifabp2a Ml
ssifabp2b 7 HI VL THRE 7 51 W% (qifabp2a-f1: cgaaact
gatcagcagaacttg. qifabp2a-rl: aaaaccctgtgaaattcaaaa
ctt)M(qifabp2b-11: catttgtggttttctegtaagtg qifabp2b-
rl: gacatggtgctecctcagtt)RT-PCR %3 1) F T 46 Il s5i-
Sabp2assifabp2bEH LR IERIL . X HRF R 514
K FE 2 BN 17381198 bp. f-actinFe KR
W2, WS EH B-actin 51 W)X (B-actinF: gagaggtt
cegttgeccagag, f-actinR: cagacagcacagtgttggegt) 9™
K145 bp.

NHERERRX G FFBEFssifabp2a5ssi-
Sfabp2bFEHFTRIEMFME T YR EHRIRE
BB A2dx R4 2dULHRA . TdX IR
Y. 7AYUVRA R SRR, B2 WA, B A
MRIRARE f . O RRAE R IR H AR R 2d AN Td I S
UYLk 2d A 7d i sE B0t RN Td)E
PR, ISR BRI s . Seif 22
2 YL IE T OV S BRAL B, 45 K € B (TR
TR EE [R)2%F% M) 8 I (R A9:00) M (T RNE T
o [ e B R A DRI T R A T e BRCBURE 52
I BORE (1 7F-10:00), F7H2 9 A4 1 4 #1582 £ A T
JIE A F T EARNA R S BN S8 % licDNA, JF
TRREFIAGN . UhB-actinERIEANZ, LG H
GEIEM F 510X 9519, R ABI 750096 &
&EPCR1{Y, SYBR Green Realtime PCR Master Mix
(TOYOBO, Japan)ififll &, F| FH qPCRATMI LI [ 5
PR 5 Sk B W AU IE R ifabp2aMifabp2 b5k
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ik . qPCRI MFEF N: 95°C T4 ¥ I min;
95°CAE 1155, 58°CIR k155, 72°C ZEAH45s T UL EE ¢
A5 T, LA0NMEIR; SR G BEAT Rl AR A 2 A .
FhrE £ 7k, B-actin. ssifabp2a’issifabp2bXt
DR ()9 48 250 43 33l 1,06+ 0.95F10.97.

AR REA SIS B R 2K, R4
qPCRIFTEHI CHE I HIME, 38 2 " Hssifabp2a
Missifabp2 b3 KA X R IE T . FTA HHE I LT
{HEpRE R (xESE) & 7~ . FIFSPSS 19.0%K {347 5
K& 7 2 BT (ANOVA), K Duncan’s% 5 L%
AT %41 2 [8]ifabp2aMifabp2 bFE R ) FRIA 75 53, 24
P<0.050F, #2H [m) BAT &M= R

2 #R

2.1 ssifabp2aSssifabp2bEE F5 534

N 4 B P IO 2 S ZE B0 PR e 1 5 K B
ifabpb 2 R AHALL B 45 = unigene Fr B, 2003k 30 v B
W75 J5, 153 2 48k fissifabp2a (GenBank & 3%
5 MH118291) 5ssifabp2b3: K (GenBank & 3% 5 :
MH396540)[fIcDNA ¥ . ssifabp2atissifabp2b
T A FE M 399 bp, HARGRAS 133N E ik
. [EVEPE E R IR, Ifabp2afliIfabp2b 5 HAth i
1 K UG 0T R 45 6 o 1 R JR I 5 5 ssfabp2aly
oA R f8 2K Ifabp2a.  IfabpakIfabpX 1) [V MK
(78.8%—87.9%), 5 H Yefa.(Xiphophorus maculatus)
IfabpX1. KKYNEF (Dicentrarchus labrax) Ifabp. %
W IR 5 (Solea senegalensis) 1fabp2afl1 gV fifi(Lates
calcarifer) Ifabp ][RIV 1% 73 71 N 78.8% 87.9%-
79.5%H185.6%; ssIfabp2b-5 H At fifi B £ 2 1fabp2bik
Ifabp-like 1] [F V8 1 N (79.5%—87.9%), 5 H
Ifabp-like. NK#H i Ifabp2. ZE A IN/R BT fabp2b A1 2R
W fifilfabp2bak Ifabp-like 73 5 N79.5% . 84.7%
87.9%A1187.1%; ssIfabp2a 5ssIfabp2b ] [E J5 14 A
73.5%. FARLERFW, sslfabp2a s HAh i a2
Ifabp2a. IfabpalIfabpX 1% A—2K, ssIfabp2bll] 5
ot 8 2K Ifabp2bBkIfabp-like 2 A —2(1& 1),
2.2 ssifabp2aSssifabp2bTE B RIFRIA

RT-PCRAMlssifabp2a’sssifabp2b1E %5 4H 4R
R FRIATE DU I e R, ssifabp2aft 3R
iR, R . REL. B TR, O AR
A IS RIE, RN B WLAE A I 2 R
15; ssifabp2 bW 1 gy 20 2R 30k B o, 78N i
i, Oy FEAE. B IR P A MEIERIE, £
o L RS R A R B Rk . TEE R
ssifabp2aft H R IE R, E5 AR ik
ZARIBETS, R HAMH P FEE Rk, w4

WA B F L, Hesifabp2aF LG IMANIFE, ssi-
Sfabp2b{E N M. SREL. O Rk g, J
T ZH A A TS Rk, B8 A Rl B R (B 2).
2.3 NIBREHRWRNEE. FFBEFssifabp2as
ssifabp2bEFE FIAHI RN

QPCRZE IR I, VLK e AR W AT I 2 52 el ssi-

Poecilia reticulata Ifabp-like
Poecilia formosa Ifabp-like
Xiphophorus maculatus 1fabp-like
Nothobranchius furzeri Ifabp-like
Oryzias melastigma Ifabp-like b
@ Scatophagus argus Ifabp2b
Lateolabrax japonicus 1fabp2b
Solea senegalensis 1fabp2b
Dicentrarchus labrax 1fabp2
Lates calcarifer 1fabp2b

Lates calcarifer Ifabp-like
Dicentrarchus labrax Ifabp

Lateolabrax japonicus Ifabp

Lates calcarifer 1fabp

@ Scatophagus argus Ifabp2a

Solea senegalensis 1fabp2a 2a

Oryzias melastigma Ifabp
Nothobranchius furzeri Ifabp

Xiphophorus maculatus 1fabpX1

Poecilia reticulata Ifabp

Sl

Poecilia formosa Ifabp

B 1 T NDVE A B e R0 L A s £ 25 1 Tfabp RS0 1L
)

Fig. 1 Phylogenetic tree of S. argus and other teleost Ifabp based
on Neighbor-Joining method using MEGAG6.0

AT K FIMEGA6. 0B 4 (SR LA E )M g, TG rh 46
AL AEARZR 1000 PRl O 28k 0 B AR 2 o & W0 ) Ifabp 22
A {EGenBank & 3 5 53 5 A f£#(Poecilia reticulata) Tfabp-
like: XP_008433909.1; 75346 (Poecilia formosa) Ifabp-like:
XP_007562596.1; A ¥t (Xiphophorus maculatus) Ifabp-like:
XP_005813454.1; UF % fa(Nothobranchius furzeri) Ifabp-like:
XP_015802465.1; F #f(Oryzias melastigma) Ifabp-like:
XP_024144067.1; 1ttfi(Lateolabrax japonicus) Ifabp2b:
APG58402.1; % N I /R85 (Solea senegalensis) Ifabp2b: ALC
78633.1; BRYNFi (Dicentrarchus labrax) Ifabp2: ATI34039.1; 2%
Wifiri(Lates calcarifer) Ifabp2b: AGL33438.1; 2eWjfifilfabp-like:
XP_018543508.1; BX Y fiFilfabp: AHK05999.1; {£fFi (Lateolabrax
Jjaponicus) Ifabp: AOW69620.1; W fiFilfabp: XP_018551190.1;
FEN /R 1fabp2a: ALC78632.1; E¥EH M (Oryzias
melastigma) Tfabp: XP_024145490.1; WiF & f.(Nothobranchius
Sfurzeri) Ifabp: XP_015799257.1; A JafalfabpX1: XP_
005807197.1; f&£ 8 (Poecilia reticulata) Tfabp: XP_008409747.1;
F5E AL (Poecilia formosa) Ifabp: XP_007551827.1

Distances are used to construct the phylogenetic tree and bootstrap
values are based on 1000 resampling replicates. The branch length
scale in terms of genetic distance is indicated above the tree
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Fig. 2 Expression of ssifabp2a and ssifabp2b at tissues in male (3) and female () S. argus by RT-PCR
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actin§N S5 H

fabp2a5ssifabp2bZE K 1Kk . FEYLH2d)E, Ih
ssifabp2a?Zik & B E PR, ssifabp2b TG 2.3 1AL
EYLHT7d)5, ssifabp2alf) 3Rk & 23 T %, {Hssi-
Sfabp2b 5% MR To W 2 7 57dYUHR A AR L,
TEEHM)G, ssifabp2atk & 2| 1E 5 /K, ssifabp2b
AR R LA (E 3. B 4). EHR)E, FTHE
Hissifabp2az2ik 0 % 35704k, issifabp2b Rk
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Fig. 3 Effects of fast feeding and refeeding on the expression of
ifabp2a in the intestine of S. argus
FREANRI R R [F] — I 18] 8- S0 20 2 A7 A 52 25 10 22 57 (P<0.05);
NG
Values with the same letters are not significantly different at the
same time (P<0.05); the same applies below
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Fig. 4 Effects of fast feeding and refeeding on the expression of
ifabp2b in the intestine of S. argus

B E S E,; EYVRTdE, HEFssifabp2afissi-
Jabp2b )35 15 8 2 T iy AR SRS, ssifabp2a
Hissifabp2b3Rik K 2 B 1EH KK 5. Bl 6).

3 g
MNCBIEHE FE A LA SCk A R B, 1R 2 f2%
WA 2R 2RI W ifabpFE A, ifabpFE N iy 44 )5 20 E B

3 S —Fh o ifabp2aMifabp2b, HNFE P IN/R 5%,
5 R ifabp Mifabp-like, WL WSS, 55 =Fh 2

N

3 [ o xthg
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o
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fif[] Time (d)
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Fig. 5 Effects of fast feeding and refeeding on the expression of
ifabp2a in the liver of S. argus
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Fig. 6 Effects of fast feeding and refeeding on the expression of
ifabp2b in the liver of S. argus
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ifabp-likeMifabpX1, 0 764 . AR TN E M
Jo 23 b v B AR B T @8k fssifabp2aflssifabp2b
FERFJcDNAJF 1] . X ssifabp2afllssifabp2bJt K] 3t
175\ 5 A A YR EE XS & B, Tfabp2aflTfabp2bt5
b A iy 21 2 T T DT PR 45 5 R 1 VR B v . AE
Pyt A H R B, ssifabp2aflH A A1 .25 1)
Ifabp2a. IfabpAllfabpX 1% N —F%, ssifabp2bFlFL
A B 12 ) T fabp2b Al Ifabp-like B —F% . A1,
ifabp2a- ifabpMifabpX1 7] fJ& T iy 4 FUUAS [ )
[ —E AL WifabpE R, Tiifabp2bMifabp-like)& T 7
—RKifabpWIIFED . MR FFHI M as R, AR
AR B2 A I IR R G S E A &N
ssifabp2a5ssifabp2b.

A AR, ifabpFEREMER . . H .
JEFHEAN LA S5 L 23 b 25 3Rk, (Rl b RIS B
w5 DA™ ML (Oncorhynchus
mykiss)[zl]iﬂﬁﬁim%EP%%@%E%%%@», 4k
T £ 17 R [P ssifabp2afissifabp2bR ik E M & .
Hifabp ) E 3 IE R W, Tfabp E 48k . i7 38 g I R 1)
AR A RE b = AR . (EAE Skt M i
Hh, ssifabp2b3R IR, Mssifabp2a3R IR 55, & K,
XA AR R DR AT A 5 < e i e £ A K R R T
et A7 K. BbAh, SEBES L. AL RS SR
JULPA o A ) B ifabp ok 55 2 T8 A — B, HEVE SR
fhssifabp2afE'E . HFAE. FEE. B. TEM. O
A b G T Gg Rk, ssifabp2b E T LMK 88, L.
IR B RS AL s ek, HAm A 205
5. (EMER R, ssifabp2afE B B AT B0
AR R L, 15 HABH L A S5 2k, ix 2 7k
BRI BRI ; Sssifabp2azistE AR, ssi-
Sabp2b{E T i, GF AL IE A B R RIS, Hoth
MM A g RIL, B RCA RN BRI &R
i R 72 S AR K B JEL R v R A . L Sh A
RAFRB R NENTRRA & A — R —HL R
%, A B REE Ifabp B R LA 3k,
TE4x kR, 162 /N H G AR ] kil 2 ifabp & R 1)
Fak, 8 HoAt 0 2 bt [ R R M ifabp 3 R FE 2 M2
Zih Rk, P S fh . Kigfh, WTEERIE L 1)
P LRI, AT AL g 2 m—2
RIS, HEMifabpFERITE 1 S h D RE AT BESE N
Iz

TEE A K, S m YUk r2dM7d)E,
W rhssifabp2a#B 5.2 T B, /£ Z ARG, ssifabp2alf]
Tk R EI S, A0 EFM T X R4 £k
2d. 7did R, ssifabp2b¥5)T0 B2 AR, B R
Ja w3 LIt fERFRE, YUk2dRT, ssifabp2a Tt .

HAAL, ssifabp2b i3 Tt &, FEYVIRKTARS, ssifabp2a
Hissifabp2b¥s) 5.3 T iy, NG 35 0 2 B 20T
HZH Ko AR R B A rh ) Lo K3 £ i A o
ifabpb3E N FIE 2B S5 ETLE FRRIES, 5&
Bt ANF), RIS, I AT T ifabpb 3 ih &35
wET . BRI 4 & & B (1fabp) £ 30 P14
PR = A FH o T J IR P e EBCR L Y 2 3
B RER TR, ifabpFE R RIS SZ 2% MR R

JSZWE, W LB N RS2 AERE L TR T
B OMEgt M B R (Xenopus laevis)
ifabp™Z AR IR =Y KGR (Salmo salar) 21
RGBS UR S . AR R
W, 7E &k ssifabp2afssifabp2 b1 1A [ FE % 2]
YUK REI . AT R, P75 R ACHH 1A N fe
PR — BRI, O R R ER 2 s &
I By P NN B R =) R AN IR EP R e
B, REWTERAE NS 5 70 1456 B s H 1 i )
Pty A G A DO 2 A B IR B0, AN E g XA
¥k ¥ A Fabps A 3 1 oA A BAE H R % &
FabpsEH ({7 s Fgi ™ >, 2% % 3E fa (i 5t
RI, KA 2 3 B 237 g 107 B e = A= 1) g Wi
TR A K AR, k= AR &, SRR P& 3] —
SEWREN 2 S8 R ifabp ik B B ERE . &
FFREA, YUR2d0, ssifabpaTc B35 281k, ssifabp2b
BT, EYVR TN, ssifabp2aRssifabp2bs) 5 2
Thim, BB S 2 RSB ALK AT
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EFFECTS OF FAST FEEDING AND RE-FEEDING ON THE EXPRESSION OF
IFABP IN SCATOPHAGUS ARGUS

LIU Jian-Ye"*®, CHEN Hua-Pu"?, JIANG Dong-Neng"*, WU Tian-Li"’, TIAN Chang-Xu">, LI Guang-Li",
ZHU Chun-Hua"’ and DENG Si-Ping"**
(1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China; 2. Guangdong Research Center on Reproductive

Control and Breeding Technology of Indigenous Valuable Fish Species, Zhanjiang 524088, China; 3. Marine Ecology and
Aquaculture Environment of Zhanjiang, Zhanjiang 524088, China)

Abstract: To elucidate the role of intestinal fatty acid binding protein (Ifabp) in the regulation of lipids metabolism,
unigenes were obtained from transcriptome of liver in spotted scat, Scatophagus argus. Two subtypes of ifabp genes
(ssifabp2a and ssifabp2b) were isolated and analyzed in the female and male S. argus, respectively. Tissue distribu-
tions and changes of ssifabp2a and ssifabp2b in fast feeding and re-feeding were also observed. Phylogenetic tree re-
sults showed that ssIfabp2a was clustered with other Ifabp2a, Ifabp or IfabpX1, while sslifabp2b was clustered with
Ifabp2b or Ifabp-like in Osteichthyes. Homology analysis revealed that the sequence identity of ssifabp2a was
78.8%—87.9% with other Osteichthyes Ifabp2a, Ifabp or IfabpX1. The sequence identity of ssifabp2b was
79.5%—87.9% with other Osteichthyes Ifabp2b or Ifabp-like. The sequence identity was 73.5% between ssifabp2a and
ssifabp2b. RT-PCR showed that ssifabp2a was the highest in intestine, and had a moderate level in kidney and liver.
And ssifabp2b was also the highest in intestine, but had a moderate level in liver, stomach and hypothalamus in male.
However, the expression of ssifabp2a was the highest in stomach, and moderate in kidney, liver and hypothalamus,
with a weak expression level in other tissues and no expression in pituitary. The ssifabp2b was expressed strongly in
hypothalamus, ovary, heart and intestine, and weakly in other tissues, but had no expression in gill of females. In the in-
testine, the expression of ssifabp2a decreased significantly, but there was no significant change of ssifabp2b after 2d of
food deprivation. The expression of ssifabp2a decreased significantly compared with the control group, but there was
no significant difference on the expression of ssifabp2b within the 7 day fasting group. The expressions of ssifabp2a
and ssifabp2b increased significantly with refeeding 3-h after the scheduled feeding time. In liver, the expression of ssi-
fabp2a was not changed, but the expression of ssifabp2b increased significantly after 2-day of food deprivation.
However, the ssifabp2a and ssifabp2b were all increased during the 7-day fasting, and decreased significantly with
refeeding 3-h after the scheduled feeding time. In summary, ssIfabp2a and ssIfabp2b are involved in the regulation of
lipids metabolism at liver and intestine in Scatophagus argus.

Key words: Scatophagus argus; Intestinal-type fatty acid binding protein; Fasting; Re-feeding; Expression



