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Cloning and analyzing exon 4, 5 and 6 of lipoprotein lipase gene in goose
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Abstract Exon 4 tointron 6 sequence of lipoproteinlipase (LR.) gene was cloned to determine genome characteristics
in goose. The total DNA from goose serum was extracted. Two pairs o primers, P and Q, were designed to amplify
the LAL gene exon 4 to intron 6 which were then cloned and sequenced. The results showed that the LAL gene exon 4
tointron 6 were 3404 bp. Blasting the sequence homology among chicken, human, pig, mouse, cattle and cat showed
that the DNA homology between goose and chicken was 91.9 % which was the highest between goose and other
species. The homology between goose and mammal (human, sheep, cattle and pig) was 74 to 77 %. Also the hy-
drophilicity, average charge, surface probability and condon usage of amino acides coded by LA gene exon 4 to exon
6 in goose were analysed.
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gagcagttca actaccctct —caacaatgtc cacttgetgg ggtacagtct  gggtgctcac
getgetggga ttgctgggag cotgaccaay  aagaaggtga acagaattac  tgggctggat
cctgetggtc  ccacctttga  gtgtgctgat  gocctcacac  gectctcocc  ggatgacgct
gacttcgtgg atgtcctaca cacctacacc  cgeggetctc  cggatcgcag  catcggceatt
cagaageccy taggacacat cgatatttac  cctaacgggg  gaggcttcca  gecgggcetge
aacttgggag aagctctacg cctgattget gaasmaggct ttgcagatgt  ggatcagetg
gtgaaatgct ctcacgaacy atccatccac  ctcttcatcg  actccctect  ctacgaagaa
aagcccagca  tggectaccyg  ctgcaacacy  aaggaggect  ttgagaaggg  getctgectc
agctgecgea  agaaccgetg  caacaactty  ggttacaagg tcaacagagt  gagaacasag
agasacacca aaatgtacct gaagacccgt gotcagatgc  cctacaaag
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Table 1 Homology comparison of exon 4 to 6 in L PL genes between goose and 10 other gecies

bp

-2 ()00

1)

%

91.9 77.1 76.8 76.6 76.3 75.6 75.4 74.9 74.6
8.7 27.7 28.2 28.5 29.0 30.3 30.5 31.1 31.7

74.4
31.8
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Table 2 Compostion of amino acids coded by exon 4 to 6 of L PL gene
| % ! %
Ala A 14 7.14 Pro P 10 5.10
Cys C 7 3.57 an Q 5 2.55
A D 11 5.61 Arg R 13 6. 63
du E 9 4.59 Ser S 10 5.10
Phe F 7 3.57 Thr T 10 5.10
ay G 17 8.67 Trp W 0 0
His H 6 3.06 lle | 9 4.59
va \% 9 4.59 Tyr Y 9 4.59
Lys K 15 7.65 53 27.04
Leu L 20 10. 20 59 30.10
Met M 3 1.53 70 35.71
Asn N 12 6.12 20 10.20
28 14. 29
( 3) , CUG,Ser AGC,vd GUG,Thr ACC
JAla )
GCU ,Arg CQC,His CAC Leu CUC+ 10 4
3 LA 4 6
Table 3 Codon usage frequencies of exon4 to 6 of L PL genesin goose
Ala CGCA 0.286 dy GGA 0.760 Pro CCA 0.000 v GUA 0.444 Thr  ACA 0.800
GCC 0.857 GGC 1.176 CCC 1.600 GUC 1.333 ACC 2.400
GCG 0.000 GGG 1.412 CCG 1.200 QUG 2.222 ACG 0.400
GCU  2.857 GGU 0.706 CCU 1.200 GUU 0.000 ACU  0.400
Arg ACGA 1.846 Leu CUA 0.600 Ser AGC 2.400 Asn AAC 1.833 an  CAA  0.000
AGG 0.000 CUC 2.400 ACU 0.600 AAU 0.167 CAG 2.000
CGA 0.462 CuUG 2.100 UCA 0.000 A GAC 0.545 Au GAA 1111
C&C 3.231 Cuu 0.000 UucC 1.800 GAU 1.455 GAG 0.889
CGG 0.000 UUA  0.000 UCG 0.000 [ Cys UGC 1.714 AUA  0.000
CGU 0.462 UUG 0.900 UCU 1.200 UGQU 0.286 lle AUC 1.333
His CAC 2.000 Lys AAA 0.553 Phe UUC 1.143 Tyr  UAC 2.000 AUU 1.667
CAU 0.000 AAG 1.467 Uuu 0.857 UAU 0.000
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Table 4 Correation of codon usage of exon 4 to 6 in L PL genes between goose and other ecies

0.839 0. 649 0.579 0. 506 0. 487 0. 475 0.441 0.359 0.273 0. 144

4 , 2.4 LA 4 6
, ( )
( 0. 360) , 4 6 LPL 117
0.440 0.510, 312 , 4 ( 2):
0.580 0.650, 145 148 187 190 255 257
0.839, 293 299, 1.62 4.29 2.06
3.01 2.75 4.46 3.03 6.01,
is_ 137 137 1w 137 167 17 18 197 207 217 27 27 247 257 267 217 o1 29 ao | oEmORk
0 B oK
-4.5
1
0 o, iy 5
Sl
6
. e - "‘L‘w,; - e S e ‘va - lodh® o s &
2 LA 117 312
Fg.2 Hydrophilicity , average charge, and surface probability of amino acid resdue 117 - 312 of L PL in goose
0.4 0.60.0 0.2 -0.2 0.4 0.6, 157-160 187-196
, LA , , LP
25l 6 LPL
292 299 ,
3 LpL [16]
1) LPL 35kb 3) , “ "
, 10 9 , 4 ,
6 [17]
(671 4 6 : 4 6
LP )
) L PL 4 6 DNA 0.839, ,
, 91.9%, L P
4% 77% ,
cDNA (61 %) (1]
4 6 LPL )

[1] Wang C S, Hartsuck J ,McConathy W J. Sructure and
2) 4 6 LA functiona properties of lipoprotein lipase[J]. Biochimica
117 312, 5 LPL et Biophysca Acta, 1992, 1123(1) :1-17



5 : LPL

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

James R M, Swott A |, Dipak P R. Lipoprotein lipase:
gructure, function, regulation, and role in dissase [J].
Journa of Molecular Medicine, 2002, 80(12) :753-769

) ) , .6 LA
PCR-RFL P [J]. ,2004 , 8(1) :152-
154

. LA PCR-RALP

[J]. (
) ,2005 ,33(3) :510
lakuninaN |, Shestakova M V , Voron' ko O E, et d.
Polymorphic gene markersof lipid metabolism are asci-
ated with diabetic nephropathy in patients with type 1 di-
abetes mdlitus[J]. Cenetika, 2005, 41(7) :931-937
SaeraVila A, Cdduch-Gner J A, Gdmez Requeni P, et
a. Molecular characterization of gilthead sea bream
(Sparusaurata) lipoprotein lipase. Transcriptiond regula
tion by season and nutritiond condition in skeletd musde
and fat storage tissues[J]. Comparative Biochemistry and
Phydology- Part B: Biochemistry & Molecular Biology ,
2005, 142(2) : 224-232
Oka K, Tkdcevic G T, Nakano T, et d. Sructure and
polymorphic magp of human lipoprotein lipase gene[J].
Biochimica et Biophysca Acta, 1990, 1049(1) :21-26
Cooper DA ,Lu SC, Viswanath R, at d. The sructure
and complete nudeotide sequence of the avian lipoprotein
lipaze gene[J]. Biochimica et Biophydca Acta, 1992,
1129 (2) : 166-171
[M].(C 2 ).
,1999

456 15
[10] : : [M].( 3
). : ,2002
[11] KyteJ ,Doolittle R F. A dmple method for diglaying

[12]

[13]

[14]

[15]

[16]

[17]

the hydropathic character of a protein[J]. Journa of
Molecular Biology , 1982, 157(1) : 105132

Emini E A, HughesJ, Perlow D,et d. Induction of
hepatitis a virus neutralizing antibody by a virus gecific
synthetic peptide[J]. Journa of Virology, 1985, 55
(3) : 836-839

Enerback S, Gmble J M. Lipoprotein lipase gene ex-
presson: physdologica regulators at the transcriptiond
and posttranscriptiona level[J]. Biochimica et Biophys-
caActa, 1993, 1169(2) : 107-125

Raionnier A, EtienneJ, Arnault F, at d. Comparion
of the cDNA and amino acid sequences of lipoproten li-
pasin eght pecies[J]. Comparative Biochemistry and
Physology- Part B : Biochemistry & Molecular Biology ,
1995, 111(3) : 385398

KlausA D, HeenL D, Slvia S F. Human Hepatic and
Lipoprotein Lipase: The Loop Covering the Cataytic
dte Mediates Lipase Substrate Soecificity[J]. Journa of
Biologica Chemistry, 1995, 270(43) : 25396-25401
Lookene A, Nidsen M S, QiemannJ, at d. Contribu-
tion of the carboxy-termina domain of lipoprotein lipase
to interaction with heparin and lipoproteins[J]. Bio-
chemicd and Biophydcd Research Communications,
2000, 271(1) :1521

Kimura M. The neutra theory of molecular evolution
[M]. Cambridge:Cambridge Universty Press, 1983



