
doi:10.1111/j.1365-2052.2004.01222.x

Assignment of the acyl-CoA synthetase long-
chain family member 4 (ACSL4) gene to porcine
chromosome X

A. Mercade, A. Sanchez and J. M. Folch
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Source/description: Acyl-CoA synthetase long-chain family

member 4 (ACSL4) is an essential enzyme in fatty acid meta-

bolism. It converts free long-chain fatty acids into fatty acyl-

CoA esters, which are key intermediates in the synthesis of

complex lipids.1 ACSL4 catalyses the formation of these fatty

acyl-CoAs by a two-step process that starts with the addition of

an AMP at the carboxyl group of the fatty acid. Subsequently,

this AMP is released by the incorporation of the CoA group.2 In

humans, an alternative splicing of this gene generates two

transcript variants. One of them encodes for a protein that

contains an additional 41 amino acid-long N-terminal peptide

that introduces a hydrophobic domain in the molecule. This

may change the intracellular localization of ACSL4 or its fatty

acid specificity.3

Primer sequences:
FACL4F11:5¢-AAC TCT GTT CAA GAT AGG GTA TGA

TTA CAA-3¢
FACL4R1:5¢-AAT TGG GCA GCA GAA GCA GAC-3¢
FACL4RHF:5¢-AAT CAT TTA TTT CCC CCC CCT T-3¢

Nucleotide sequence: Pig genomic DNA was isolated from blood

samples and purified by phenol–chloroform extraction. One set

of primers corresponding to exons 10 (FACL4F11) and

11 (FACL4R1) were designed by aligning the human (GenBank

accession no. NM_004458), mouse (accession no.

NM_207625) and rat (accession no. NM_053623) ACSL4

nucleotide sequences. The polymerase chain reaction (PCR)

was performed in a 25 ll final volume containing 1.5 mM

MgCl2, 200 lM dNTPs, 0.3 lM of each primer, 50 ng of

genomic DNA and 1.3 U Expand High Fidelity PCR (Roche,

Barcelona, Spain). Thermocycling was carried out under the

following conditions: initial denaturation (95 �C for 3 min) was

followed by 10 cycles (95 �C for 30 s, 58 �C for 1 min, and

72 �C for 2.5 min) and by 25 cycles (95 �C for 30 s, 58 �C for

1 min and 72 �C for 2.5 min) increasing the extension step by

20 s in each cycle and a final extension (72 �C for 10 min). The

amplified product was completely sequenced in both directions

using the BigDyeTM Terminator v3.1 Ready Reaction Cycle

Sequencing Kit in an ABI PRISM 3100 Avant sequencer

(Applied Biosystems, Foster City, CA, USA). We obtained an

815-bp sequence (GenBank accession no. AY787774) encom-

passing 17 bp of the 3¢ end of exon 10, intron 10, and 53 bp of

the 5¢ end of exon 11 of the porcine ACSL4 gene.

Radiation hybrid mapping: Radiation hybrid mapping was per-

formed with the INRA-University of Minnesota porcine

radiation hybrid panel (ImpRH).4 A pig-specific primer

(FACL4RHF) was designed from the previously described

nucleotide sequence. FACL4R1 and FACL4RHF primers were

used to amplify a fragment of 151 bp. The PCR mixture

included 25 ng of genomic DNA, 1.5 mM MgCl2, 0.5 lM of

each primer, 0.2 mM dNTPs, and 0.6 U Taq DNA polymerase

(Invitrogen SA, Barcelona, Spain) in a final 25 ll reaction.

The cycling profile was 95 �C for 3 min, 35 cycles of 95 �C for

1 min, 60 �C for 1 min, 72 �C for 2.5 min, and a final

extension time of 7 min at 72 �C. Analysis of the data with

the ImpRH mapping tool5 demonstrated that the ACSL4 gene

is linked to the Sw1426 microsatellite (53 cR, LOD 8.19) on

porcine chromosome X. Comparative mapping between pig

and human revealed that the assignment of pig ACSL4 gene is

consistent with the position of ACSL4 to human chromosome

Xq22.3.6 The ACSL4 gene is located at approximately 5 cM of

a QTL for intramuscular fat detected in an Iberian · Landrace

F2 intercross7 between Sw2476 and Sw1608 markers. This

result, jointly with the involvement of the ACSL4 in lipid

metabolism, suggests that ACSL4 is a positional candidate

gene for this QTL.
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Source/description: A phage library was constructed by inser-

tion of size-selected (220–1000 bp) pig genomic DNA,

restricted with MboI, into dephosphorylated BamHI digested

M13mp18. The library was screened with 32 P-labelled (CA)16
and (GT)16 probes. Positive clones were sequenced with an
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automated DNA sequencer (ABI 3100, Foster City, CA, USA).

All sequences were queried against each other as well as

previously mapped clones.1–6 Polymerase chain reaction

(PCR) primers were designed interactively with Primer v.3

(Whitehead Institute for Biomedical Research, http://www.

genome.wi.mit.edu/cgi-bin/primer/primer3_www.cgi) and primer

pairs were typed on the porcine IMpRH panel.7,8 Mapping

data have been placed in the INRA RH mapping database

(http://imprh.toulouse.inra.fr/). Map distances and two-point

LOD scores were derived from the INRA RH website. The

position of markers for which the two-point LOD score was <6

should be considered preliminary.

PCR conditions: Oligonucleotide primer-pairs for each locus

(Table 1) were optimized for PCR amplification by testing over

a range of annealing temperatures against porcine and

hamster genomic DNA to ensure porcine-specific amplifica-

tion. PCR reactions (15 ll total volume) included 25 ng RH

DNA, 1.5 mM MgCl2, 2.5 pmol of each primer, 100 lM dNTP,

and 0.35 U HotStarTaq polymerase (Qiagen, Valencia, CA,

USA). Amplifications were performed on a MJ Research ther-

mal cycler under the following reaction conditions: 15 min at

94 �C; 30 cycles of 30 s at 94 �C, 30 s at annealing tem-

perature, 30 s at 72 �C; and a final extension of 5 min at

72 �C.
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Overview: Several divergent traits are reported to be associated

with single nucleotide polymorphisms (SNP) in the leptin gene,

including marbling,1,2 fatness including backfat thickness,1,2T
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