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WE: VENT AL A BB 4 4 & & (heart-type fatty acid-binding protein, H-FABP) # % 44
54, & Fl RACE $ K 7 [% 1% £ #F 20K 77 # H-FABP #) 4 K cDNA J7 7| , 3£ 772 bp, IF #
BAE N 402 bp, 4 133 NAKBR, EMERFANEKA, B LUK 4 H-FABP X H BLH — 4
ER#EZEEARBERFEMNBMEIANEAHRBRRMALE, NI ZRAH LN E T, B UK
THEABRTEELRRREL, EREYVE ., 2K EE PCR BRI ,H-FABP 3£ [ 4 &
BEFTHFARRNGAR TR ARL, AP FREFNLLERS, ERINAFQCHE, T
H-FABP T Z45 S5l A MR, W ERRIWMIENR RN TATH, XA TR A0,
25% \50% Fn 75% ) T i & K f o oy A B R R AT AR E Y (8.31 £0.20) g By B ALK 7 4 8
Ao BRET, 28 HANEY HFABP AN KL ELF G T50% T mAM75% 4,
B525% B A REFMW 2R, B M AR E it o3 dn, w8 50K 77 8T I+ H-FABP
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o 45 2 50% DL

ERA: BAK T, CERHRESEY,; K, RAM

RESEE: QT85; S 963

NE i B2 45 & 75 1 ( fatty acid-binding protein,
FABP) & — 28> T EU/N (14 ~ 15 ku) X ENTR
ArEMO A EEEAR, B TER4aEA
RGO . FABP 7 IZAF7E T/ HESh W) F 4R H
HESh Wy i 40 s 5t b, KD RE 32 2 2 5 AL 3 R
R BRI A A T T R A8 L R A
B 5, 1972 4F  Ockner % 71 1 4% i 5 12
W BT, IR A T IR RA G HE . b
JE R E RN RS2 & BT 2 Fh AN [6] (1) FABP, Jf R
it B W1 53 B9 0 A 4 44, o AL 3E I B (liver, L-
FABP) iz %l (intestinal , I-FABP) _.0» il ( heart, H-
FABP) . Jii % ( brain, B-FABP ). 3 Jf 7l
(epidermal , E-FABP) | fig il 41 itg 7Y ( adipocyte , A-
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carpio) .55 1 24 i 4 ( Schizothorax prenanti) % /b
Bom 2 oo e B, MR AR S B 9T R W, H-
FABP SL[H 3% ik 12 5 W 5% 11 28408 a0 L g i
HHERB.

W S 7R J7 fili ( Takifugu obscurus) , J& 1 i fi
W4 ( Pisces) . fifi J& H ( Teteraodontiformes ) . fifi £}
( Tetraodontidae ) . s 77 fili J& ( Takifugu) ™', P Ji e
B, R AR, R () 28 AT S Wz YT JCAS i e iR 1z, ]
KERE T itk 2 KIL=6"2 —, AR
TN . AL, B SUR 7 il i A L KT
oAt £0.28 > FL A #1049 JEAA L3k 310 5 8078 5 B (AR
FE AP I, © 2838 BRI I, )™ B 52 i) #a {4 (g B
T H S0 R )y i DO T DA fdt B b A K 3K 7 2 I S0 R
5 6§ U T R T B D R A7 PR i B B R
HIRR MR RE J1 o PR, 5 S0 7R )y il S AR 4 A i 55
IR DT AL F R, AT L #2850 105 AT AL
BRI S % o 0 H AT M JCOC T W 80Uk T fil
P2 E F  oR B LR 4 0 T A4 iR 0

AT T R S TG BUAR T i 1) 0 7 i J TR
2E 4 H5 H (heart-type fatty acid-binding protein, H-
FABP) JE[H [ 4 ¢cDNA J3 41, f il 7 H 241 21
N SR ¢ O DN G = e AN N o 17 S e A
T H mRNA L35 1 82, S el ki 7 5 1 I 4
SEHEFRAKE , S ik — D W 5T H-FABP L[N 7E I
SUZR Tl B 195 A8 UL A B 07 DT AR LA B i
I B 16 S T A A P B Al

RN

1.1 EIH#

Y H TN T A PR K IR A IR A A
Forpr ] 2 3% 3K 5200 £ 7 B AR B i 80 g, B
B IE O DG B UE IR VLA B DT L B
X 10 P24, ARG BT - 80 TR
UKARDRAT o

I 5 S 55 FH #8001 S35 Oy 8. 31 g, 4y
B4 4L, R 3 AT AT BRIIE N TR RG]
HERR 55 ) e 95 RRORS ) faih (98 D) AT B
M ARy EOR AR R R N R R
TET R S BRI, FE VS AR 5 R 9% 1K P b B3
4 AFRARE A, S iR I AR Al L B O
25% \50% \75% , PiC il L N\ T HE & W (5% 1) .
7258 8 JE G, AT REMLE 3 R fa, B M 414
FAWR E G BT - 80 C AR VKA IR A7 -

F1 XBEAMBEAREFES (RTFERM, %)

Tab.1 Ingredients and composition of experimental diets

(air-dry basis, % ) %
(G AK T ) /%
T e JEUR diets ( soybean oil)
ingredients( g/100 g diet) A B C D
(0% ) (25% ) (50% ) (75% )
ff il fish oil 9 6.75 4.5 2.25
il soybean oil 0 2.25 4.5 6.75
[ 5 fish meal 32 32 32 32
K1 soybean meal 24 24 24 24
41 peanut meal 10 10 10 10
¥y wheat flour 10 10 10 10
fi# 1 yeast 2 2 2 2
S AL chloride choline 0.5 0.5 0.5 0.5
VC g fg vitamin C 0.5 0.5 0.5 0.5
B WERIR A" mineral premix 0.5 0.5 0.5 0.5
4 A %7 vitamin premix 2 2 2 2
Wik — %45 monocalcium phosphate 2 2 2 2
CMC CM cellulose 2 2 2 2
214 % cellulose 3 3 3 3
B attractant 2.5 2.5 2.5 2.5
EF % proximate composition
FLNE WG crude lipid 10.6811.34 10.49 11.37

39.3340.33 40.64 39.78

JK 4y ash 9.74 9.67 9.88 9.37

k4 moisture 18.6317.28 17.71 18.37

TEL ) N R R K - R A IR A R R, 2. 0 IR AW
(% FYERIREY A EF5 LR MBEICR ) CoCl, - 6H,0,0.004;
CuSO, - 5H,0,0. 750; FeSO, - 7TH,0,4. 000; MgSO, - 7H,0,
85.194; MnSO, - H,0, 0. 650; KI, 0. 067; Na,SeO,, 0. 010;
ZnSO, - TH,0,6.597 ; £F 4 £ ,2. 730

Notes: 1. Provided by Fish-Technology Co. Ltd. ( Guangzhou,

F A H crude protein

Guangdong, China) . 2. Mineral mixture ( g/100 g of premix ) : Does
not contain calcium and phosphorus CoCl, - 6H,0,0.004;CuSO, -
5H,0,0. 750; FeSO, - 7H,0, 4. 000; MgSO, - 7H,0, 85. 194;
MnSO, - H,0, 0. 650; KI, 0. 067; Na,SeO,, 0. 010; ZnSO, -
7H,0,6.597 ;cellulose,2. 730

SMARTTM RACE c¢cDNA Amplification Kit F
Advantage® 2 PCR Enzyme System JiJ |1 BD
Biosciences Clontech 74 7], Trizol, DEPC JK .
PrimeScript® 1st Strand c¢DNA Synthesis Kit,
PrimeScriptTM RT reagent Kit, TaKaRa pMD 18-T
Vector E. coli DH 5o ,SYBR® Premix Ex Tag™ 11
(Perfect Real Time) J H TaKaRa 7\ 7], TIANgel
Midi Purification Kit W 5 KA A4 LB G BRA 7,
S0 S A I A AR I B T M A AR 2 D
1.2 KB/HE

% RNA & cDNA #m# &  BUET
1945 M 2 21 $2 G RNA, I i 5% 40 0 0l ol % 31
Nanodrop 2000 F1 1. 0% ¥ B g b %E e FL ok A6 )
T4 4 RNA () 4l BF F1 58 % PF |, #% B8 PrimeScript®
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st Strand ¢cDNA Synthesis Kit i8] 45 5 5% 5% & %
cDNA, #i B i 100 ng/pl, —20 CHEFE, LLATIE
HYH RNA 54, #% I SMARTTM RACE
cDNA Amplification Kit i B 43 % 45 RACE Fi#g .

fig s i 45 &% @ AW cDNA &2k £
NCBI $ 4 /£ H 21 1€ %< J7 ol ( XM _003968832. 1) .
e % B 4 fa ( Oreochromis niloticus, XM _
003444047. 2 ) F1 &} W 4 B 1 ( Epinephelus
coioides ,EU714180. 1) H-FABP 1) ¥ H R /T %] ik
AT HEXE, A2 PR ~F X 38N 3 11 1 IF- 51 9 H-FABPF FI
H-FABPR (3 2)., PCR J% Jii fk % :2 x PCR Mix
10 pL,cDNA Kt 2 pL, b F #5314 (10 pmol/
L)4 0.8 pL,ddH,0 % & % 20 uL, PCR S ) ##
J¥ .94 CTHIAFHE 3 min;94 T 30 5,55 C 30 5,72
€ 1 min,30 PMEFF;72 CTHEAH 10 min;4 C
7. PCR "3 p= 1128 1. 2% B35 W R JC FiL Uk 43
BRI )5 , B TIANgel Midi Purification Kit [B] g |
4k, If % T pMDIS-T FAK, 5 AL B g2 25 40
il E. coli DH 5o, LB A4 (& Amp + ) ¥ 5% )5,
PRCBHPE SRR % 2 2k T AR TR ( 1ilg) ki A
BRI e o A5 3 139 bp 19834 7, AR A
T RN, I 22 BLAST 43 M 40) 26 i i€ o o0 24 iR
U7 R 25 5 #  BE R 8 43 e 4

HEAJE T3R5 /Y v a) e B, 2 il et 5T 37
RACE Firifi 9519 (£ 2) , 55—k PCR JZ B 1A %
2 x PCR Mix 12.5 uL,5" RACE-Ready cDNA &
3’ RACE-Ready cDNA 1 pL,10 x UPM 2.5 uL,
GSP1 1.5 pL,ddH,0 % % 25 pL. PCR J Jij 4%

.94 CHiIAFPE 3 min;94 € 30 5,72 C 2 min,5
AMEH ;94 T 305,70 T 30 5,72 € 2 min,5 4§
;94 € 30 5,68 C 305,72 C 2 min,25 MEE;
72 CHEfH 10 min;4 C fRFF. F:{ PCR &
ZF .2 x PCR Mix 12.5 pL,BifR 1 pL,8|4%
1.5 pL,ddH,O #MJE % 25 uL, izt PCR T i i
F£:94 C WiZE P 3 min; 94 € 30 5,68 C 30 s,
72 C 2 min,35 ME¥F ;72 CHEAf 10 min;4 TR
ff o PCR 4" 3 7= Wy iy i Ak, . v B A e 25 B 5 o
] 7 B . e 11 25 R B iR A [

BB A Wiz 8 5 o K |
Bf. 5'-RACE K Bt f1 3'-RACE H Bt #| H
DNAMAN 3 17 §f £z B v] 15 2| W% &0 7R J7 fili H-
FABP 3L[H ) cDNA 4, F DNAStar {4 1 (1)
EdiSeq 2 J3 #fE 7 JF 5 B4 32 £ ( open reading frame,
ORF) J¥ 41 ; /] NCBI [ i) BLAST 2% it 17 4
T 25 1 91 A i 25 (] 95 43 T 5 A 5 R T 0 e
SignalP 3. 0 2% ; ¥ 2 1k 43 #7 {#i f§ NetPhos 2. 0
Sever 2 ¥ ; B8 1) Wil i SCRATCH Protein
Predictor 2% 5¢ i ; F| i ClustalX 4K {4 X§ 48 i 1)
IR 7 4T Z 7 4t X, i MEGA 6. 0 %K
RSB (NT ) M RSB LKW, I
FH Bootstrap F 4 1 000 YK I 54% 70 1Y B A5 FE

B % % & % PCR # @ H-FABP # & i H
i R Hhe S 56 2 0 A5 1 165 S0 R fill B-actin A%
U JF 9B B-actin 965 1314 B-actin-RTF i
B-actin-RTR (55 2) , AR 415 A 52 56 I 45 1) 1% S0 AR 7
fili H-FABP 4K )3 41| 1% & H-FABP 96 5|4

R2 BUKRFE H-FABP ERT S RESMNEIY

Tab.2 Primers designed for cloning and expression analysis of H-FABP gene from T. obscurus

5194 7k JF31(5'—3") Fi&
primer name sequence usage
H-FABPF CTTCAAGCTGGGAGAGGA RT-PCR
H-FABPR GTTGACCTCCCTGACCAG RT-PCR
H-FABP5'GSP1 CATCCCACTTCTGTACGTGCACCATCTT 5'-RACE
H-FABP5'GSP2 CGACTTAACATTCCTGCCATCTGCGG 5'-RACE
H-FABP5'GSP3 CTGCGGTGGACTCATCAAACTCCTCTC 5'-RACE
H-FABP3'GSP1 GAGGAGTTTGATGAGTCCACCGCAGATG 3'-RACE
H-FABP3'GSP2 TCCACCGCAGATGGCAGGAATGTTA 3'-RACE
H-FABP3'GSP3 TGGTGCACGTACAGAAGTGGGATGATAA 3'-RACE

B-actin-RTF CATCTACGAGGGCTACGC
B-actin-RTR ATGTCACGCACGATTTCC
H-FABPRTF ATCTCCATAGACGGCGACAAGG
H-FABPRTR TCTGCGGTGGACTCATCAAACTC

Real-Time PCR
Real-Time PCR
Real-Time PCR
Real-Time PCR
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H-FABPRTF #1 H-FABPRTR ( % 2). # ¢ & &
PCR [ ) W & % :2 x SYBR® Premix Ex Taq( Tli
RNaseH Plus) 10 uL, FFiiF51#4 0.8 uL,ROX
reference Dye2 0.4 pL,ddH,O %2 % 20 pL, %
St it PCR X #J7: 95 T #iAE ¥ 30 s;95 €
5§60 °C 30 5,40 I~fE 3 ;95 C 15 ;60 C 60 s;
95 C 15 s, % i PCR B4 43 Hr 2R I AH XS
2899k SPSS 18.0 B AR AT ST 4 b o

2 45

2.1 BEY %K H-FABP EE R K ERF 5
S

W SR J5 fill H-FABP %:[H cDNA J¥ 41 4 K 3
772 bp, fE 71 ~ 472 {0 B AFAE— > 402 bp AYTF
OB BEAE, g A% 133 S R, R IR WA T8
ATG, & L3105 TAA, i i X # Il 2y 70 bp
iy 5B IX (1 ~ 70 bp) A1 273 bp 9 3" 1%
[X (473 ~745 bp) , 7£ 3' K i 1Y polyA B F i 19
bp LA — RS T, AATAAA, KW Fr 3k 4%
Fr B E A KR mRNA 3/ 4R RIEIX (K 1) .

1

F ] DNAStar H [t Ediseq & )7 5-#& ORF &
G I K LB S A B B SRR Y 5, R B SR
Jyfili H-FABP JE X B9 i 45 1 2 (1 354 133 A4
SRR (B 1), o A3 46 19 A i P 2 B R (K,
R) 21 PR EZ SR (D \E) ,43 D HiK & 5 R
(AILL.F W V) 33 MEPEEIER(N.C.Q.S,
T.Y), A5 F&EH 14 785.90 u, HEAHILF
Hi 5 5.447, 3 3 NetPhos 2.0 %} H-FABP 4
FETR Y 91 1) B R Ak Ao s R AT B, R B A
5 /> Ser,9 4~ Thr,9 4~ Tyr "] R i N &5 1 4 i
FRALA A5, 3 15 SMART X 2 fith 2 3 ¥E 47 76 1
S5 TR A BT, R I Z g% HE L AE 6 ~ 132 {8
AR i iz 8 A KR AR SF S R B G
SignalP 4.1 Server X iZ% % 4 4 11 F¢ ) #4715 5 ik
43 BT, 22 H-FABP 2 JL R 17 5 A AE7E N i f5 &
ik B B &) 5, i@ 13 SCRATCH Protein Predictor
Xz g i A HE AT O 5 4 A, 45 R R, H-
FABP Z SL 2 )5 9 KA — 4 F bk 2 2 5%
(Cys'™) , N L JCIE T B Bk

ATGGGGAGGC

VvDGKMVHVYQKWDD

11 GCTGGTTCACCCACTCGTCAGTCCTGTTCATTCCTCGTTTTGCTGCCGCTCACTGCAGAT
71 CCGAAGCTTTCGTCGGAACATGGAACCTCATTTCAAGCGAGAAATTCGACGACTAC
1 MAEAFV GGTWNLTISSETZ KTFDTDY
131 ATGAAGGAGCTGGGTGTGGGCATGGCTCTGCGCAAGATGGGGGGCCTGGCCAAACCAAGC
21 M XK ELGV GMALTZ RIKMGSGTLAZKPS
191 ACCATTATCTCCATAGACGGCGACAAGGTGGTACTGAAGACCTCAAGCACCTTCAAGAAC
41 T 11§ 1DGDIKVVLKTS SSTTFIKN
251 ACAGAAATCTCCTTCAAGCTGGGAGAGGAGTTTGATGAGTCCACCGCAGATGGCAGGAAT
61 T EISFKLGETETFDESTADGR RN
311 GTTAAGTCGACCATTAATATCGTAGATGGAAAGATGGTGCACGTACAGAAGTGGGATGAT
81 Vv K S TTITNI

371 AAAGAGACCACTCTGGTCAGGGAGGTCAACGACAAGAGCCTCACTCTGACACTCACACTT
101 K ETTLVREVNDI KT ST LTTLTTLTIL
431 GGAAAAGTCGTTTGCACGCGCAATTATGAAAAGGCAGA( NAACCCAACACCCAAACC
121 G K VvV C_CcTRNYEZKAE *

491 TCTGGCCAGCGCCTACCCGAGTCCGCCGATGGTCTTGACCCTACAAAGACCTCGCATCAA
551  GACAAACTGTCCATTGATTGCTGCTCATTCACTGTCATGACCACTATTGACATCGCCGTT
611  GACTGTAAAACCCCTGTTCTAATGTTTCTGTCACTGAAGAAACCCCCCCCTTCAAATTCT
671  TGGCCTTTGTATTTTTGTTTAAAGATTATGTTGTGCAAGGTGCCTCCAAACTGGAAAATA
731 AATGCATTTGTTTGTAAAAAAAAAAAAAAAAAAAAAAAAAAA

B1 MY KA H-FABP £E cDNA £ F I RN ERF 5

UG T (ATG) ML L% T (TAA) FIJTHER R , 2 RIRT RN H 5 (AATAAA) il T RIZkEm

Fig. 1

The nucleotide and predicted amino acid sequence of H-FABP in T. obscurus

The start codon( ATG) and the stop codon( TAA ) were boxed. Putative polyadenylation signals( AATAAA ) were underlined

http : // www. scxuebao. cn
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2.2 [EiFEMSES T RENREN

iz J NCBI {5 B 2 ) BLAST 2 7 X 5 80 &<
Jy fifi H-FABP 2 5512 7 5] i A7 Ol ik [] 95 23 7
R INE LR Ty il H-FABP LR [y 91| 5 4165 R 7
fili ( Takifugu rubripes, XP_003968881.1) H-FABP
AR P ) R IR Ve B, 95% , 5L B
% ( Oryzias latipes, XP_004074237.1) i Jig
s ( Fundulus heteroclitus, AAK61550. 1) 4= 3k
(Sparus aurata, AFV39808. 1) . 4k £ | W %] Z& i
( Pundamilia nyererei, XP_005728378.1) .3 &
Wi 1 ( Maylandia zebra, XP _004548078. 1) H-
FABP 23k B2 v 51 (49 AH AL 23 90 R 73% (73 %
2% 11% . 710% |

F ClustalX 4 5 £ 7R J7 fiff 55 HoAth #8.28 f) H-
FABP R LR ¥ ) #E 47 2 H LX), 45 R WK, I
QU B 4 kL e B P Ak (HM _
003444047.2) .55 0 25 i (ADA61017.1) . K
Vo FEfeE ( Salmo salar, ACI69906. 1) 2T #i& 45 J5 fii
S5 Fh ) H-FABP 20 52 )7 41 iy — B0t & ik
84% , LW 128 1) H-FABP 2 LR ¥ 51 5 9 IR <7
(K2). F MEGA 6.0 % {4 DL 4B i A1 # 2% (NJ

) Mg T H-FABP 3t [H 44 3 iR 1 oF 1L B (1A
3) >k Al Bootstrap & &2 1 000 K K %5 . 75 1% &
Gt AL AR I B0 O e e S TR R BETE H
SIHEAR TR R R, A58 ANEY
B ARt 4k 0RO R, O — 3¢, T [
Sy B B8 A0 A BT H R R TR H A2 0 S A e A
B MRS B B —

2.3 BEQUKRFtE H-FABP ERE M RIEDH

P it PCR 45 K 3R B, H-FABP Jk [H £ It
SUAR DT R LD R B B S 0 B
JIE R IR 5 10 AN Rk R R IR K
AT T2 S, AR IR R e ik e, RO L
PR, O I R 3 ekt ey, T B R L L
o JR T R 1 ek EARAK (& 4)

TE S AN [ B 9] 2 A e il 11 S 38 o, 4 g
Y1 1 AR 7 T R H-FABP LR ) #6351
T T 50 % B QA R 75 % R AR Ik A S
AL, oy R IR R 14 5 1.5 £, dms &
T 25% ZR Al LA H - H X R AR
F(E5) . bl R G E ) g 38 i, H-FABP
FEHE M F A R TR

Sparus aurata
Oreochromis niloticus
Schizothorax prenanti
Salmo salar

Takifugu rubripes
Takifugu obscurus

Sparus aurata
Oreochromis niloticus
Schizothorax prenanti
Salmo salar

Takifugu rubripes
Takifugu obscurus

Sparus aurata
Oreochromis niloticus
Schizothorax prenanti
Salmo salar

Takifugu rubripes
Takifugu obscurus

MAEAFVGTWNLKTSDKFDDYMKELGVGFATRKVGGMTKPTTLISVEGDTV
MVDVFVGTWLLKESDKFDEYMKELGVGFATRKVANLTKPTTIISVDGDTV
MADAFIGSWNLKESKNFDDYMKATIGVGFATRQVGSMTKPTTVISMEGDV L
MAEAFAGTWNLKESKNFDEYMKALGVGFATRQVGSMTKPTTIIEVAGDMV
MAEAFVGTWNLISSEKFDDYMKELGVGVALRKIGGMAKPSTIISIDGDKV
MAEAFVGTWNLISSEKFDDYMKELGVGMALRKMGGLAKPSTIISIDGDKV
k,oouck skosk sk sk skekeskelek cskekek sk ok n ) onoskskskosk, o skek
TLKTQSTIKNTEISFKLGEEFDETTADDRKVKSIVTVEDGKLVHIQRWDG
TLKTQSTIKNTELSFKLGEEFDETTADDRKVKSIVTIEDGKLVHIQRWDG
TLKTVSTFKTTEINFKLGEEFDETTADDRKVKSVVTLDGGKLVHVQKWDG
TLKTQSTFKNTEINFKLGEEFDETTADDRKVKSLITVDGGKMVHVQKWDG
VLKTSSTFKNTEISFKLGEEFDESTADGRNVKSTVNIVDGKMVHAQKWDD
VLKTSSTFKNTEISFKLGEEFDESTADGRNVKSTINIVDGKMVHVQKWDD
Lkl stk sk, stk skefelolelolokeslok stk skerskeksk 10 skekskek skeskek

KETSLVREVNGNALTLTLKLGDVVSTRLYERAE 133
KETSLVREVNGNVLLLTLKLGEVVCTRRYEKAE 133
KETTLVREVSDNSLTLTLTLGDVVSTRHYVKAE 133
KETTLVREVSGNALELTLTLGDVICTRSYIKAE 133
KETTLVREVNDKSLTLTLTLGKVVCTRHYEKAE 133
KETTLVREVNDKSLTLTLTLGKVVCTRNYEKAE 133
seksk stk sk skekok kek, sk skk ok pskek

B2 BY%FAE H-FABP S EBFI 5HM &3 H-FABP S ERF I LK

Fig.2 H-FABP amino acid sequences comparison of T. obscurus with other fishes

50
50
50
50
50
50

100
100
100
100
100
100

http : // www. scxuebao. cn



11 1]

BRI, 45 R SUR T 0 B IR DT RR 25 A 8 1 H-FABP 2N S [ 5 R 1K 40 B

1813

Sus scrofa (AEZ54788.1)

81
99 L——— Homo sapiens (NP_004093.1)
95 L Rattus norvegicus(NP_077076.1)
Gallus gallus (NP_001026060.1)
] e E— Schizothorax prenanti (ADA61017.1)
Danio rerio (NP_694493.1)
61 —— Salmo salar (AC169906.1)
98 “———— Oncorhynchus mykiss (AAB53643.1)
100 Takifugu rubripes (XP_00396881.1)
— Takifugu obscurus
91 Sparus aurata (AFV39808.1)
97 Oreochromis niloticus (XM _003444047.2)
A

0.05

B3 RiE H-FABP S ERFFIHMER NJ Rt L&
KRFRBALIEE ;2 R BT RR BAG /2 1 000 Y &2 TR a5 R
Fig.3 NJ phylogenetic tree of H-FABP amino acid sequence from

T. obscurus and other species

The scale bar under the tree represented the amino acids substitution rate ,and the bootstrap values( % ) of 1 000 replicates were listed at the

nodes
800 j
mg{g 700 - d
™2 600
FoalSh
Z 5 500
S 2 200
S5 ¢
O
t&«
100 r b
b
O.QQiﬂm..ﬂﬁ
M K G S I B H L A E
HR
tissues
B4 BELARFAEE H-FABP R«

TERIARFHENRIELE
M. LA KB R, G5 S8 L lgiE; B. ;s H. .0k
L. iFHE; A.Jgli; E. BRI
FRARF B ZERBE(P<0.05), K2 N EFAREEP >
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Molecular cloning and feature analysis of heart-type fatty acid-binding
protein H-FABP gene from obscure puffer ( Takifugu obscurus)

LIAO Yuying, YE Chaoxia, YIN Jiaqi, WU Yingxia, WANG Anli’
(Key Laboratory of Ecology and Environment Science of Guangdong Higher Education Institutes ,
Guangdong Provincial Key Laboratory for Healthy and Safe Aquaculture,College of Life Science,
South China Normal University , Guangzhou 510631, China)

Abstract. In order to understand the structure and function of heart type fatty acid binding protein H-FABP,
the full-length cDNA sequence of H-FABP gene was cloned from obscure puffer ( Takifugu obscurus) by
using SMART RACE technique. The entire H-FABP ¢cDNA was 772 bp, containing a 402 bp open reading
frame encoding a protein with 133 amino acids. Bioinformatics analysis indicated that the H-FABP gene had
a conserved domain of lipocalin family and several phosphorylation sites. Phylogenetic analysis indicated that
the H-FABP gene of Takifugu obscurus was closely related to Takifugu rubripes, followed by that of
Perciformes. Real-time PCR revealed that H-FABP gene was ubiquitously expressed in all tested tissues. The
highest expression of H-FABP was tested in the liver, followed by muscle and heart. This indicates that H-
FABP is mainly involved in fatty acid oxidation process. To evaluate the feasibility of using soybean oil as a
dietary lipid,juvenile fish were fed with four formulated diets differing in lipid composition, with soybean oil
accounting for 0,25% ,50% and 75% of total dietary lipid respectively. After feeding for 8§ weeks, the
expression of H-FABP gene in the liver of the fish oil group was significantly higher than those in 50%
soybean oil group and 75% soybean oil group( P <0.05). However, there was no significant difference( P >
0.05) between the 25% soybean oil group and the fish oil group. The expression of H-FABP gene in the
liver decreased with the increasing of the proportion of soybean oil in diets,indicating that fish oil rich in n-
3 polyunsaturated fatty acids can promote fatty acid oxidation and prevent fatty liver. Therefore,in order not
to affect the liver fat metabolism of obscure puffer,the proportion of soybean oil instead of fish oil should be
less than 50% .

Key words: Takifugu obscurus; heart-type fatty acid-binding protein; cloning; expression analysis
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