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(HDL) , Apo-C-1
> (Lecithin-
cholesterol acyltransferase, LCAT)P ¢,
(Lipoprotein lipase, LPL) "
R , Apo-C-I
5.8 , Apo-C-1
Apo-C-1 R GenBank
(Danio rerio, XR 045030.4) fift (Hemibarbus
mylodon, FJ170109.1) fifi  (Gobiocypris rarus)?!
(Epinephelus coioides)!"" ,
Apo-C-1
[10]. [11] .
; Nynca Apo-C-1 (Rainbow trout)
191 i)
Apo-C-1 , Cd
Apo-C-1 s
Apo-C-1  IMF
(Cyprinus carpio) , R
b 10 b
(Cyprinus
carpio var. jian) (2
(Cyprinus carpio var. wuyuanensis)
2
[13]
s R Apo-C-1s
s Apo-C-1s
Apo-C-1
1
1.1
2012 4
2013 3 27 35,

(400.09+85.65) g; 26, (361.8+
68.3)¢g
1.2
(
)(20—50) g, -20C s
-80°C s RNA 6
-80C
1.3
s 75°C  20h, ,105C
3h >
s ( ,IKAAIl )
105C 3h lg
, ANKOM XTI15i
:GC-2010;Shimadzu, Kyoto, Japan; : VF-23ms,
Varian, USA, R : 30 mx0.25 mmx0.25 pm;
(FID) 45 mL/min,
500 mL/min, s 60 mL/min,
45 mL/min 120°C 3min, 10°C/min
190°C, 2°C/min 2207C, 15min;
250°C, SIGMA
1.4 RNA DNA
RNA E.Z.N.A."™HP Total RNA Kit (OMEGA)
, RNA
(Eppendorf) , A2601280 1.9—2.0, RNA
1 pg/ul 80T ; DNA - ,
A 2601280 1.8
1.5 CcApo-C-Is
NCBI Nucleotide
Apo-C-I (XR_045030.4),
Apo-C-1 R
cDNA ApoCI-TF  ApoCI-TR,
2,
, cDNA s
Apo-C-1 s CcApo-C-Is
DNA s
s 1
2 ug RNA , M-MLV
( , TaKaRa), PolyT s 20 pL
RT , cDNA R 2 uL RT
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Tab. 1 Primers used in isolation of CcApo-C-Is gene
Sequence (5'—3)
Primer Annealing temperature (C) Target fragment
ApoC I-TF GCAGGAGGTCTTGATAGGTCAGAG
55.5 cDNA
ApoC I-TR GCACCAGTTGGCACAACAGG
ApoCla-E1F GTGGTGTTAACACACTACGTCAGCTCA 58.5
ApoCla 1 2
ApoCla-E3R ACCTGGGTCTGGAATTGGGCA 60
ApoCla-E2F  AGCCGTGCTGATGCTTGTG 58
ApoCla 3
ApoCla-E4R AGGATTCAGACAGCGTCTGCTTC 56.5
ApoCIb-E2R GCTGCAGCCAGGTACAGTTTCATC 58 ApoC I-TF  CcApo-C-Ib 1
ApoCIb-E2F GATGAAACTGTACCTGGCTGCAGC 58 ApoC I-TR  CcApo-C-Ib 2 3
ApoC Is-DF CAACCCAATTCTCTYGAGGACTGC
60 Apo-C-Is
ApoC Is-DR TCCTGGGCCTCTGTGTGTACAGC
EFI-DF TCCCACCGACAAGCCCCTC
60 (AF485331)
EF1-DR GAAGCCAACGTTGTCACCAGGAG
s (PCR) , PCR 0.5pg RNA s M-MLV(
Tag ( ) , ApoC I-TF , TaKaRa) RT PCR 20 uL,
ApoC I-TR CcApo-C-Is PCR 94°C cDNA 2 uL, 0.8 puL (10 pmol/L), SYBR® Pemix
2min; 94°C 30s, (55—65)°C 40s, 72°C Ex Tag™1I( , TaKaRa) , TaKaRa TP800
Imin, 30 ; 72°C 8min, 4°C s PCR RT-PCR
T., , 95°C 30s; 95C 55, 60C 20s, 35 s
ApoC-Is DNA ApoC Ia -E1F/E3R Winner 4,
ApoC Ia -E2F/EAR  ApoC I-TF /ApoC Ib -E2R  ApoC Ib- 2a Cedpo-C-Is ,
E2F/ ApoC I-TR , DNA EF-1 (elongation factorl)
100 pg, PCR 1% 1.8
( ) DNA SPSS 18.0 T
pMDI18-T ( TaKaRa) (Independent-samples T test), (P<0.05),
(E. coli) DH5a LB Amp+ (P<0.01), *
: , EcoR1  Hindlll , (Mean+SEM)
2
1.6
DNA star (ORF) 2.1
, SignalP4.0 (http://www.cbs.dtu.dk/ 1 ’
SerVices/SignalP/) , Clustal W [(40009:|:8565) g] [(35575i6397) g]
Apo-C-I , Mega5.0 (P<0.05) ;
NJ (P<0.01),
1.7 RT-PCR  Cedpo-C-Is (P<0.05)(  2) 19
CcApo-C-Is cDNA , ( 2), > (SFA)S (Ci6:0)
, , (Cis0) ; (UFA)13
R ApoCls-DF (MUFA) (Cig1),
1, ApoClIs-DR 2 3 , (PUFA) (Ci8:2n-6) (C20:4n-6)
DNA , PCR, CcApo-C-Is (Cao0:5n-3, EPA) (Ca2:4n:3)
(C22:6n»3s DHA)
Cig 20% 12 , 20% 12 > SFA 26.99%,
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(25.62%)(P<0.01), >MUFA(19.97%) IMF DHA R IMF

(28.20%)(P<0.01), > PUFA R (48.94%) (Cis.1) (R?=0.60), (P<0.01) (
(43.38%)(P<0.01) 1A); DHA  Cyg (R*=0.73),
(HUFA) , DHA EPA (13.16%) (P<0.01)( 1B) R
(8.26%)(P<0.01), >n-3PUFA/ Cig.1 , DHA ; ,
>n-6PUFA 0.50 0.35, (P<0.01) Cig.1 , DHA
2.2 (Cis.1) IMF DHA(C3;:6n-3) 2.3 CcApo-C-Is
Cis:1 CcApo-C-Is ,

F2 EEE, FEAEMNAKS . HENSEREHREHR(TEHEHRER)

Tab. 2 Contents of water, crude fat and fatty acid profiles in muscle of jian carp and red purse carp (Mean+SE)

Group Levene’s test for equality of variances P ( )
Muscle Index F P P (2-tailed)
Jian carp (%) Red purse carp (%) F value P value
Water 80.66+0.94" 79.85+0.96° 0.011 0.916 0.011
Crude fat 2.28+0.66" 3.56+1.29° 6.806 0.012 0.000
Ciso 0.67+0.13 0.69+0.10 2.250 0.141 0.503
Ciso 0.52+0.15* 0.34+0.12° 1.479 0.231 0.000
Ciso 18.67£1.10 18.47+0.85 1.191 0.282 0.516
Ciso 6.88+0.67" 5.85+0.81° 0.927 0.341 0.000
Cao:0 0.26+0.08 0.26+0.07 0.095 0.759 0.881
>'SFA 26.99+1.40° 25.62+1.10° 0.596 0.445 0.001
Cisa 2.11+0.56* 1.48+0.45° 0.738 0.395 0.000
Cie:1 1.44+0.43 1.57+0.25 3.578 0.066 0.222
Cis: 15.13+3.08° 23.40+4.19° 2.775 0.104 0.000
Cao:1 1.08+0.18" 1.38+0.31° 9.674 0.003 0.000
Cy 0.22+0.11* 0.36+0.08° 0.283 0.598 0.000
>MUFA 19.97+£3.10° 28.20+3.98° 2.679 0.110 0.000
Cis:2n-6 20.51+2.45° 25.16£2.10° 0.504 0.482 0.000
Cis:3n3 0.98+0.24" 1.32+0.32° 3.132 0.084 0.000
Ca0:2n-6 1.17+0.14° 0.95+0.20° 2.416 0.128 0.000
Ca0:3n3 2.15+0.32°% 1.60+0.35° 0.010 0.922 0.000
Ca0:4n-6 6.92+1.47° 4.62+1.41° 0.000 0.992 0.000
Ca0:5n-3 2.00+0.58" 1.3240.53° 0.241 0.626 0.000
Crns6 4.05+2.01° 1.47+£1.71° 1.265 0.267 0.000
Cri5n3 1.22+0.23* 0.82+.26" 0.656 0.423 0.000
Cri6n3 11.16+2.09* 6.94+1.94° 0.141 0.710 0.000
> PUFA 48.94+1.88° 43.38+2.70° 3.850 0.057 0.000
> DHA+EPA 13.16+2.58° 8.26+2.30° 0.086 0.771 0.000
>n-3PUFA 16.29+2.62% 11.18+2.39° 0.107 0.745 0.000
>n-6PUFA 32.65+0.44 32.20+0.36 4.267 0.045 0.431
>n-3/yn-6PUFA 0.50+0.10° 0.35+0.08" 0.871 5.452 0.000
1% ; > SFA ; > MUFA ; YPUFA
; YUFA ; yn-3/3yn-6PUFA  n-3 n-6

(P<0.01)
Note: The content of each fatty acid expressed as % of total fatty acids (X£SD). Y'SFA is total saturated fatty acids (SFA); Y MUFA is
total mono-unsaturated fatty acids (MUFA); > PUFA is total polyunsaturated fatty acids (PUFA); >n-3/3n-6PUFA is the ratio of total n-3
polyunsaturated fatty acids and total n-6 polyunsaturated fatty acids. Different superscript letters indicate significant differences (P<0.01)
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Fig. 1 Relation of Oleic acid (Cys.1) with content of intramuscular
fat (A) and DHA (B)

1636 1576 bp, CcApo-C-Ia (GenBank

KJ011130) CcApo-C-1Ib (GenBank
KJO11131), , ,
3 4 , (ATG)
2, (TAA) 4,
) (ORF) ,
255 bp, 90%, 84
90% CcApo-C-Is Apo-C-I cDNA (XR_045030.4)
80% s 86% 89%,
, CcApo-C-Is 20
s 64 )
7.6 kD, (PD 4.61 5.08,
CcApo-C-Is fiy i
89%—92%, (Oreochromis niloti-
cus) (Sparus aurata) (Salmo
salar) 70% ,
(Xenopus laevis) (Mus musculus)  (Homo

sapiens) , 50%—60%
Apo-C-1,
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Fig. 2 Phylogenetic tree of Apo-C-I

NJ ApoC I : i)
(Gobiocypris rarus, AFW04082.1), fiff (Hemibarbus mylodon,
ACI15894.1), (Danio rerio, LOC570373), (Salmo
salar, NP_001026950.1), (Sparus aurata, AAT45249.1),

(Oreochromis niloticus, XP_003450541.1),  flf (Oryzias
latipes, XP_004078302.1), (Xiphophorus maculates, XP_
005799475.1), (Xenopus laevis, ADD51575.1),
(Alligator sinensis, XP_006038594.1),
sis, XP_003230683.1), (Homo sapiens, AAA 51762.1),
(Oryctolagus cuniculus, NP_001153753.1),
XP_005370367.1), (Mus musculus, NP_031495.1)

Amino acid sequences of ApoC I using in the phylogenetic tree: Go-
biocypris rarus (AFW04082.1), Hemibarbus mylodon (ACI15894.1),
Danio rerio (LOC570373), Salmo salar (NP_001026950.1), Sparus
aurata (AAT45249.1), Oreochromis niloticus (XP_003450541.1),
Oryzias  latipes  (XP_004078302.1), Xiphophorus  maculates
(XP_005799475.1), Xenopus laevis (ADD51575.1), Alligator sinensis
(XP_006038594.1), Anolis carolinensis (XP_003230683.1), Homo
sapiens (AAAS51762.1), Oryctolagus cuniculus (NP_001153753.1),
Microtus  ochrogaster (XP_005370367.1), Mus musculus (NP_
031495.1)

(Anolis carolinen-

(Microtus ochrogaster,

2.4 CcApo-C-Is mRNA
CcApo-C-Is
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Fig. 3 Tissues expression pattern of CcApo-C-Is mRNA liver with IMF Cs.;

2.5 CcApo-C-Is
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Apo-C-Is 43.38%, P<0.01), (17, 18]
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= 3500 - == il C. carpio var. jian MUFA > PUFA
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Fig. 4 Expression levels of Apo-C-Is in liver and muscle of C.
carpio var. jian and C. carpio var. wuyuanensis » Cisa >
Cis; DHA (R*=0.73),
3 [22]
3.1 ,
IMF , Cisi, » Ciga , DHA
[15, 16] s
IMF
, 3.56% 2.28% (P<0.05), Cis1 DHA
i IMF , DHA EPA
i i , n-3/n-6PUFA (0.50£0.10) (0.35+
’ ( 0.08) , ,
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3.2 CcApo-C-Is
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