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PR RS IX., 5 D AN 2R Sy N 76 40 L P AASE 28, 5 LA MBI AR ) o OIS [TRE MG b (16, 102, 21 1F014:
D) PRPREFRGE R ZE B9 )], 1| F S ¢ )6 58 B PCRAE A M K32 BT J1 AR v g B0G 38 32 A ik PR i) Rk &

SO oN, TEVREAR L 121 A BRZH Hh, KSR 6RUL A AdipoR 1 3R IA &= W3 TR IR L v 1 6y b 341
(P<0.05), (H 5 AWM T B 2 5. RN R L 19728455 L P e AdipoR2 A0 T A 3 2 52 44 (1) 3R 08 B 3501
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PE 23 WA I — P I SR AL 4R B Rl 7, 5 C1q I TNF-a %K
e BB SRR R R A R, TN
R E A A KA IR . s, Bg
WRFRAEF) 7z, Z 50108 5 A QR 2R ORE Rt
A FE SN B R R R 5 7 i, LT
SR JR I B BRI, D v IR AR R TR A B R AR
i TR PRI T T AR T, &
SR T BE ZEELIVE IS o IR IE S AL 05 40 1 T
o R S AR T AR, IR P Y R AR A, 16
FULEAR P %o 1 7 A e

NEWE =@ IR R Z RN 3 IR, 53
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FEF R KRBT KU EE(Salmo salar)s 5 #(Oryzi-
as latipes)~ % JEf(Oreochromis niloticus)F14#E
R 5 i Takifugu rubripes)%5 F 35 1200 W T R B 25
A ) B R R, R B £ R 1 68 2R i
AdipoR 18 52 4 X AFAE [R] YA 552 5 () AdipoR 1a il
AdipoRI1bMHANEAY . B Ey £ 0 68 0 50T A B
I TR A, MR TG 3R 52 A4 Tk R 1) 3Rk B 3 52 3] 4
FORZS RIS T ZE N oh R SR R B, R
By AR 90 SN 5 2 0T IR Ik 3R 32 A4 e
A AN E B S ma, FF HOE IR AT RO LA i
AKtfE 5 K1, AT e 5 e 1 i 7 R 58 N A1 AL T
By

KRZZ 6 (Scophthalmus maximus)J& T 8 H
(Pleuronectiformes), £} (Bothidae). 1F AR &M
1S —Fh, HRHEDRLRE IR RE 1R85 . bRk
B2 S 15% I 5t 2 ) gl 1 i A, FRaxt
PIE B e A AR B semat™ . NijhofAiBult! ™ fry i
TR RSP RAR R G IR B, =
W FE R B, R334 £ 0 4 QO Ba U Tl 1) 22k R 3R ik
ICRES SRS ONAIY AY i G e X e v 1| VA AN T B
REZ AT 52 =f LRI AN TE 2 . A 70 R A
RT-PCRMRACEH AR, 5ifE KZE ¥ AdipoR 1A
AdipoR2[")cDNA %K 741, 7] iF ] FH S 2 08 &
PCRELA, TR A [A] 1]k B g LE X AdipoR1HI
AdipoR2%: KR IE W2, N FUNREE 3R S H 5244k
TERZEBERE NS AR i 2 E SR AR A5

1 MR5ERE

1.1 FBEERZ R AdipoR1FIAdipoR2EE 2K F
FIRY e pE

SCIG A & FRENAE SIS FH K 33 80 T 1L AR
T A I T R EE 8P 52 Y, A EE N215—235 g ¥
3R ARZESLH T & (1:10000, i, E b
W) BRI, AEVK BPRGE B MR LB
H. BB . dl 5=, 25 iE Tk
RNAPMg 1850 b, VR EGE IR J5 R A7 E-80°C UK
Farh, TR TR TG 3R 52 A L DR 1) v o, P 2 218
F T 3L PR 2H 2322 e R IB 4 #r o

ERZORBEFTIREE K HRNAiso
PlusTrizoli /fll(TaKaRa, H A)H& HUK 33 6 JH T &
RNA, cDNA — 4 & 5 ff F PrimeScript Reverse
Transcriptaseid | (TaKaRa, H#).

EHUNCBIf)GenBankH' A\ (Homo sapiens)~ K
B (Rattus norvegicus)~ AR JTUWE(Xenopus laevis)-
Bt 5 th(Danio rerio)~ WLEE(Oncorhynchus mykiss)-
%' et (Oreochromis mossambicus)F1 5 #(Oryzias

melastigma) & 10/ Fh IR K 2= 52 R B 1R 7 41 N
B, 8 51 P 4 CODEHOP# i AdipoR1
HIAdipoR2 [ i 3514, W3 1.

PCRY M4 1A R BARFUN25 pL, FLFE: 12.5 uLi)
2xEsTaqMsterMix (4t 50§ A ARG A R 2
), 9.5 uLAIdH,0, 1.0 uLAIcDNARAR, LA K F i
AR 51 90(10 pmol/L) %1 L. PCRY ™ ) Wi ¥ 7E
Eppendorf Mastercycler gradient PCR{X(Eppendorf,
MEEN P HEAT, BRI : 94°C A M 3min,
94°C A% M:30s, 55°CiB Kk 30s, 72°C ZEAf 1min, 30
, #J572°C 5 1 H110min.

FI1.2%35 i B e I L VK KL B PCR ™40, K I AR
I I B I DN A [ W) G (e s B 2 A=
BHEA R A "D EAT IR . & pEASY-T1# k&
(b 4 B AV BORA IR A B)) B3R, K
(TS = 4 4% Ak 28 Trans 1 -T U2 S 40 b, 5 A B
i 126 (4 7 VA A R ¥ PCRARAE &5 H A F B A B VR,
A TAY TR B A R A B BT .

ERES R mFET 1 R TSR
RZFEEAdipoR1 FAdipoR2FE K I #Z% O Fr B, F|H
PrimerS¥fF, #113'RACERIS'RACE PCRY 14 fT i
ERN. SNESIP(FE 1). 3'RACEFS'RACE
PCR¥EEAE T 75 cDNA S —BE 1K) 5 B K HI SMAR Ter
RACE ¢DNA Amplication Kiti 7l £ (Clontech, 3%
[€). RACESMEPCRY™ 418 H B K 45 510 AT
FIE AR BEKIUPM S| ¥, A EPCRY 1A 5L A A
B ANAR & R AL NUPE 4, P, 4l
AR e 35 R 0 B e
1.2 AdipoR1F AdipoR2EE £ K555+

52 A FE TR PP 51 8 O T 1) 355 A R 4t R ) 2 i R
F# 5 TR FHDNAMAN#C:, A 7E 28 51 TM-
HMMServer v. 2.0(http://www.cbs.dtu.dk/services/
TMHMM/)BEAT 2 5 R FP 51 1 5 JERE X T, 2 o
53 B ANEE HL RCTIUN R FH AE 42 3 At Compute pl/Mw
tool (http://web.expasy.org/compute pi/), BIEIR %
751 LX) R F BioEdit3 {4 H ) Sequence Align-
ment Editor, ZUFERR 7 41 1 E A # K FIMEGA
4.0 B4 ineighbor-joining /7% o
1.3 AdipoR1F1AdipoR2E FE4HAE R RIEWN

PEHUCRZE BTG . AR, BE. AL B . M.
B B Al TEZERULA 102U SRNA, HEF]
FPrimeScript RT reagent Kit with gDNA Eraser
(Takara, H4%)i7 &7 cDNAS —8E K& R, H
T REFMRNANL pg. MBS B ERF2KTF
H, M Primer5. 08 ¥ THRS 5 1k € 2519, 1645
p-actin) yNZFER, A RS IR T % B R EE R
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HLHF I mRNAKF, HIGUE R 4H 2 cDNABLR
i) 52 % 1%, AdipoR1AIAdipoR25E & 5| ¥l N 2 5k
PR 51 470 J %o R KR LR 1. PCRR MAR 22
I S A TR B2 R AZ 0 7 B0 18, 1. 2% B i W s e LUK
FSL WU - L 2R 388 7=, AR A 2% 5 P A Ik (R 7E A
AL RIBZE R
1.4 ARENEARPERELE X KZEEFALA+ AdipoR1FN
AdipoR2FIXHIF2 N

SCUE 4R AR Y% I AN EL DURAKE Sy & B
P, fAym R G IR B AR N = AR, Ak B
| A AR E IR, 5 R e S 56 k)
ot HB ZHL M AN R R 1 S Ay ke, KL 2 1 RORE A
SENNS0%M12% . HoAth 4L 5 51 7R ok R
5% 15%F128%, 18 ik 1 715 1y 75 = A8 4 4 ) RLBE
fEEL 164 1:20 2:1K114:1, 435l 6 % NDiet-
1. Diet-2. Diet-3MDiet-4. R} 5 R 1 I 1
80 H i, 2 1A KL 77 B IR A I AT, I K
OB e A, T LS VRS, B E IR0
JK B T [, P AR HL(EL-260, 111 28 B A AL
JOEHEZE NS mm BRI R, 50°C R T
JERAFT20C & FH o TRHEC 77 B B 23 o0 i L3R 2.

FRASCIGFNENAE  SRIG I OKSE6T Oy N T8
BRI —HEE R FRIE S0 K = PR K IR
R, T BE DHEZEER RO, EIER
SCIG T, FR an ERHCE B L AR IR A
F] )M E P2, SO0 G N R A . A
2405, AR EE T 1) K ZE 0 4 £ [T 3 /4 E (8.06+
0.08) glFENL o Nadl, B3N EE, HALIHH(E
ZIGHEL, 500 L)28 B fa . FRAE LI RF4E0H, 45 H
E4F07:000 T 4F-18:00 8- £ SR 190, SE6 3R] /K
IEN19£1)C, pHAT.720.1, £hFE N (25.2+41.0)%, ¥
ANXNT6.0mg/L.

S 4 REURE R, SR f AR B 24h, FEREEALEL
SRAH T HFMREG, BUILAFI RS, B
TFEAEVK LT, HZUMN1.5 mLIGRNase & 05
YRR 580 C LRAT

SERT R E 2 PCRANAN I FART A H AdipoR1
FAdipoR2E FE FiK KT R Z2 6 {1 PR A0
HEUDRNAFEHL, cDNASE —8E & 1, LA E &G
1.3, ST %% 52 B PCRX N 7F Mastercycler ep
realplex ik Y 7€ B PCRAX H 34T (Eppendorf, {2 []),
K¢ 6 4B ASYBR Green 1 (A6 5 FE A 404

£K1 KREWIEIHKETZKAdipoRIFAdipoR2 2K FFIEEMERRASENET B4
Tab.1 Primers for cloning and RT-PCR

5| #Primer J¥51lSequences (5'-3") BKIRET, (T)
1200 Fr B 50 B 51 W) Primers for partial cDNA
AdipoR1 F1 GASTGGCTRAAGGACAAYGAYT
AdipoR1 R1 AGRCCRTARCGRAAYTCCTG >
AdipoR2 F1 TGTCCAGGGTGTTCTCCAARYTNGAYT
AdipoR2 R1 TGCAGGTTGGACACGCCRTGRAARTG »
RACE PCR5|¥JPrimers for RACE PCR
3'-AdipoR1 F2 CTACCTCACCATTGTATGTGTCCTCGGC 63
3'-AdipoR1 F3 CCATGCACTTCACCATTGAGGAGGG 65
5'-AdipoR1 R2 GTAGTACAGCCAGGGCACGAAGGAGC 64
5'-AdipoR1 R3 GCATGGTTAACGTGCCCAGACAAATG 65
3'-AdipoR2 F2 GATGGGTTGGCTGCTGCTGATGG 63
3’-AdipoR2 F3 TTCCCTGGCAAGTGTGACATCTGGTTC 64
5'-AdipoR2 R2 CCCACAAACACTCCTGCTCTGACTCCTC 62
5'-AdipoR2 R3 GCGGCCAGTCCCAGTATACACACCAC 63
UPM Long-ACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT
Short-CTAATACGACTACTATAGGGC
NUP AAGCAGTGGTATCAACGCAGAGT
SE F=PCR 5| #JPrimers for real-time quantitative PCR
Q-AdipoR1 F TATATCACTGGTGCTGGTCTGTATG 59
Q-AdipoR1 R AGGTTGGAAACGCCGTAGAAG
Q-AdipoR2 F GTACAGAGGAGTCAGAGCAGGAG 59
Q-AdipoR2 R TAGAGCGTCGCCATCAGCAG
B-actin F TAGGTGATGAAGCCCAGAGC 58
B-actin R CTGGGTCATCTTCTCCCTGT
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MBI AR A RBAERAEE: UltraSYBR
Mixture 12.5 pL, cDNA 3 pL (50 ng/uL), £ i3
¥)(10 pmol/L) % 1 pnLAIdH,0 7.5 pL. N FEF N
95°C 10minJ&, 40 MG 1I95°C 10s, 60°C 10s, LA I
72°C 20s. J M5 JE AT AR M 4 93 e 95°C
15s, 60°C 15s, ZRJ5 F15minTH iR 395 °C 41
1550 HEPEB-actin AN SR, H [FZEFI P S 244
(1) 58 B 51 WDy 38 08 — B Ho el 1, JE IR B AR X
FIE AT 2 i,
1.5 Sitoth

K SPSS17.0%F S 56 $ ¥ i3t 47 B PR 3R 7 2245
BT, 2% 7 B3 (P<0.05)i, F Tukeyf it £ &
FeAs o

2 4R

2.1 AdipoR1FAdipoR2EE &K FH 9
KW AdipoRIZERJT 54K 1514 bp, L+

TFIBUE S HE(ORF) 1125 bp, 5'-dE4R A% X (5'-UTR)

120 bp, 3"-AE4i %X (3'-UTR) 254 bp. GenBank/¥

H%5 HKF201648. ORFMEE121 bpF 51249 bp
5 H 3754 S LR A R I T AR 2 1, T 1 i
N42.25 kD, % L oM 5,62, 3 I 7E 2L T g I T
A3 i R IR ZE BT AdipoR 1 B A — /MR 7 [ HLy
145 F38(F°-F°™) . 4NCBI blastx H b} K 35 6
AdipoR15 HAWHFHES A RIEME, 45 R ER5 A
. P, KPGEEd:, L ER b, AL, ¥
A RN B[R IR 5 3N 80% - 81% 92%- 93%.
92%- 97%F194% . 45H 2 FEHESIYIAdipoR1E
B 75 2 B S5 R AT LUE H, AdipoR11EGHE
YRR . RGBS R, K
ZEMFAdipoR 15 % Efa. L0684 i, FBEATK T
PSRN — 3, HESCRFE N100%, i FL.ah i
KEARA—aE5WIMEILR RN —L, BRI
FFE5100% (B 1).

KEEBLAdipoR2Z TR T 5114211940 bp, L35
5'-UTR 356 bp, 3'-UTR 444 bp, ORFM 55357 bp %
591497 bp, w5380 5K, GenBank/T 515
KP204852, Tl AdipoR2%E 44+ & ~42.66 kD,

Fz2 LWEREHREFER
Tab. 2 Ingredients and compositions of the experimental diets (%)
Ji el Ingredient Diet-1 Diet-2 Diet-3 Diet-4
[ 4716 White fish meal 36.00 36.00 36.00 36.00
Ji% 25 -] Casein 21.20 21.20 21.20 21.20
HA ik Gelatin 5.30 5.30 5.30 5.30
IFERRMSodium alginate 1.00 1.00 1.00 1.00
HAE Dextrin 0.00 5.00 15.00 28.00
an A 4EE=MCC 20.50 17.50 11.50 3.50
RE gﬁfﬂﬁ;"ybean 2.00 2.00 2.00 2.00
fi1 i Fish oil 11.00 9.00 5.00 0.00
& Attractant’ 0.60 0.60 0.60 0.60
%% Mineral premix” 1.50 1.50 1.50 1.50
% 4 Vitamin premix’ 0.80 0.80 0.80 0.80
LA FEE M Ethoxyquine 0.10 0.10 0.10 0.10
B FE 5 57 M Analyzed nutrients compositions (dry matter basis)
A i #E Carbohydrate (%) 1.91 5.78 16.27 28.14
14K 1 Crude protein (%) 50.22 49.47 50.43 50.08
HLAE W Crude lipid (%) 12.36 11.78 7.35 2.39
X EGross energy (kJ/g) 20.37 20.64 20.00 19.02

VE:a WIS AR H &R E =133, b. £ 4E(mg/kglikh): 4EEFA. 32 mg; 4E2EKBI1. 25 mg; 4E4: £ B2. 45 mg; 4

4 EB6. 20 mg; 4EEEB12. 10 mg; 4E4 2K C. 2000 mg; 44 EKD. 5 mg; 4E4 KE. 240 mg; 44 KK, 10 mg; MR, 200 mg; 32 FR4S.
60 mg; 4EMIE. 60 mg; WLEL. 800 mg; 2. 20 mg; Wit £F 4 3. 4292.54 mg; ¢. 4 (mg/kgik}): CuS0,-5H,0, 10 mg; MnSO,-H,0, 45 mg;
FeSO,-H,0, 80 mg; ZnSO,-H,0, 50 mg; Na,SeO;, 20 mg; Ca(105),, 60 mg; MgS0,-7H,0, 1200 mg; CoCl,-6H,0 (1%), 50 mg; 3k £14:
18485 mg

Note: a. Attractant composition:taurine: glycine:betaine=1:3:3; b. Vitamin premix (mg/kg diet): Vitamin A, 32 mg; Vitamin B1, 25 mg;
Vitamin B2, 45 mg; Vitamin B6, 20 mg; Vitamin B12, 10 mg; Vitamin C, 2000 mg; Vitamin D, 5 mg; Vitamin E, 240 mg; Vitamin K,
10 mg; Nicotinic acid, 200 mg; Calcium pantothenate, 60 mg; Biotin, 60 mg; Inositol, 800 mg; Folic acid, 20 mg; Microcrystalline cellulose,
4292.54 mg; c. Mineral premix (mg/kg diet): CuSO,4-5H,0, 10 mg; MnSO,4-H,0, 45 mg; FeSO,-H,0, 80 mg; ZnSO,-H,0, 50 mg; Na,SeOs,
20 mg; Ca(I103),, 60 mg; MgS0O,-7H,0, 1200 mg; CoCl,-6H,0 (1%), 50 mg; Zeolite Powder, 18485 mg
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48’_" Human

100 | Goat
Chicken Aves

Frog Amphibian

Mammals

1007 Japanese medaka
- Atlantic salmon

= 42 [.)-L]ﬂ\\_:f fisha | Teleosts
Puffer fish b
49 r Tilapia

100" Turbot

0.2

Bl 1 ORZEST S HARYI R IR 3R Z A AdipoR | 2R /75 R 4t
HEAL 3 b
Fig. 1 Phylogenetic analysis of adiponectin receptor AdipoR1

A R RN B R CR R, B R ERE 91000/ EE
HI#: . GenBank/F %1543 524 A(NP_057083.2). = (NP_
001272659.1). 3% (NP_001026198.1). IE(AAH80374.1). K7
FEfE (NP_001133596.1) £ % /7 fifia (XP_003973528.1).
ZIHE 7R )7 tilib (XP_003973529.1). % AE(XP_003441547.1)
FHHE(XP_004069161.1)

Numbers at nodes indicate the bootstrap value (%) that obtained
from 1000 replicates. GenBank Accession No.: Human (NP _
057083.2); Goat (NP_001272659.1); Chicken (NP_001026198.1);
Frog (AAH80374.1); Atlantic salmon (NP_001133596.1); Puffer-
fish a (XP_003973528.1); Pufferfish b (XP_003973529.1); Tilapia
(XP_003441547.1); Japanese medaka (XP_004069161.1)

SEHLATONS. 73 T I TE 2R Dh eI TN AR AT 2 AT 2 R
KZE 6T AdipoR 1 A —/MA:~F [ HIyIISS # 3 (F' -
F*"). ZNCBI blastx H 3} K25 6F AdipoR2 5 H A
HESH R RIR T, 25 53 BoR, K3E 6T AdipoR2Z HE R
AN AR, e, PRt 46
IR 7 il A 8 1 R 2 R T8% T4% - 93%-
92%- 89%H187%, % MrEHEShY) AdipoR2Z FL L /7
5112 B L 45 B % B, AdipoR27E HMEBH A b I 15
SEUEAEE R . IR R G R B, K AT
AdipoR2 5 T N — 3, WAL S
N—3Z(El2).

T IR P A A A TIOI 45 HH K SE BT AdipoR 1
FIAdipoR2#RFAT 7/~ W 5 (185 X, Se 4 47y
SN LE ST AR 7Y . AdipoR 1 FTAdipoR2% %
PR 7 50 AT LAy AR o AR IONEG X . PR
Nt X HLy TNLDX 355 (G A 71 1% PSR i 30) R C i [X o
2.2 KZEETAdipoR1FAdipoR24AAE T 3RiA

AdipoR11E T 104N U 5 Rk, Hdfe
HEAVEE R RIA R 2, HOCHE . AT %,
AdipoR21Efp A Ik rh R IE B e, HUCHEE, B
Fiea 15 22 (& 3).

2.3 A [E1AFHEBS Eb %t X 2= &F AL P9 A0 BT B
AdipoR1F1 AdipoR2E A 33X HI 2
TRRLRE AR Lo 2 b BR AL IR P AdipoR1 R

I8 AR TR IR ALCHE AR LE 9 16)(P<0.05), (H
FoAl P 4H T 2 22 5 (P>0.05) (8] 4A). Tl RbpEfg b
AT WLA F AdipoR2 A TE 12 2 F2 W (P>0.05,
Kl 4B). Rk NE EEAR AT AT R AdipoR 1 R AdipoR2
IZRIE I TE B I (P>0.05, B 4C. 4D)
3 g

5 AL AR, K2 B IR R R
AdipoR1FIAdipoR2IE Y, AL $5 N uify 45 44 45§
HIy £S5 A8 C i 45 K 45 .- Hy IS5 K 3 A0 HE S
Pyeb R ~F VEAR 1, 7T BE RS R IBC 3R 32 A4 TR s Ik 4 +h
100 Human
L— Mouse|
Duck Aves
Puffer fish
Japanese medaka
Tilapia Teleosts

Zebrafish
Turbot

Mammals

K2 RZEST 5 LAY IR IR 3R 52 AR 2 E L R e 91 R g AL
viil

Fig. 2 Phylogenetic analysis of adiponectin receptor AdipoR2
BT AACRI BT RN B RS, BRER K A1000X EE
ik . GenBank/¥515 4 54 AZK(NP_078827.2). /I
(AAI54263.1). H5(EOB08163.1). ZLfEZR J5fili(XP_003972858.1)-
F4Efa(XP_003445015.1). FH#{(XP_004083071.1). BI
(AAI54263.1)
Numbers at nodes indicate the bootstrap value (%) that obtained
from 1000 replicates. GenBank Accession No.: Human (NP_
078827.2); Mouse (AAI54263.1); Duck (EOB08163.1); Pufferfish
(XP_003972858.1); Tilapia (XP_003445015.1); Japanese medaka
(XP_004083071.1); Zebrafish (AAI54263.1)

L 1 2 3 4 5 6 7 & 9 10N

bp
146

AR2 144

[-AC 189

B3 KZEELARIEE R 52K AdipoR1(AR1)FIAdipoR2(AR2)4H
LI FRIE T

Fig. 3 The expression of turbot adipnectin receptor AdipoR1
(AR1) and AdipoR2 (AR2) in multiple tissues

L. T EREE: 1R 2. ;3. 68 4. B 5. ;6. T, 7. & 8. i,
9. W4l TE 2E; 10. LA, N. BIEXTR . SR p-actin (B-AC)
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Each bar represents the mean +SEM of three replicates. Significant difference among the diets are indicated by different letters (£<0.05)
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MOLECULAR CLONING OF ADIPONECTIN RECEPTORS IN TURBOT
SCOPHTHALMUS MAXIMUS AND ITS EXPRESSION RESPONSE
TO DIETARY RATIOS OF CARBOHYDRATE TO LIPID

HAN Dong-Dong', MIAO Shu-Yan">, NIE Qin', MIAO Hui-Jun', WEI Ze-Hong', ZHANG Wen-Bing' and
MAI Kang-Sen]

(1. The Key Laboratory of Aquaculture Nutrition and Feeds, Ministry of Agriculture, Ocean University of China, Qingdao 266003,
China; 2. College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China)

Abstract: The present study cloned the full-length cDNA sequences of adiponectin receptors (AdipoR1, AdipoR2) in
turbot. The cDNA sequence of AdipoR1 was 1125 bp, encoding 375 amino acids. The deduced amino acid sequence of
AdipoR1 was conserved with the vertebrate’s AdipoR1, such as human (80%) and tilapia (97%). The cDNA sequence
of AdipoR2 was 1940 bp, encoding 380 amino acids. The amino acid sequence of AdipoR2 was 78% identical to hu-
man and 92% to tilapia. Like invertebrates, both AdipoR1 and AdipoR2 had 7 transmembrane domains, and the N-ter-
minal of the optimal topological structure was inside cells. Turbot adiponectin receptors were widely expressed in all
detected tissues. The highest mRNA level of AdipoR1 was found in gill and kidney. The high level of AdipoR2 was
found in gill, stomach, intestine, kidney and pyloric caeca. A 9-week feeding trial using diets with different ratios of
carbohydrate to lipid (1:6, 1:2,2:1 and 14:1) indicated that 1:2 dietary carbohydrate-to-lipid ratio but not other two di-
ets significantly decreased the expression of AdipoR1 (P<0.05) in turbot muscle. All 3 diets had no significant effect on
the AdipoR2 expression in muscle and the expressions of AdipoR1 and AdipoR?2 in liver (P>0.05). These results sug-
gest that the dietary carbohydrate-to-lipid ratios may influence the function of adiponectin through changing the adipon-
ectin receptors expression in muscle.

Key words: Turbot; Adiponectin; Adiponectin receptor; Carbohydrate-to-lipid ratio; Gene expression



