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Oxidation/ esterification/ acylation Signal transduction
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Long-chain acyl-CoA at the center stage of lipid metabolism
(Neess et al, 2015, Progress in Lipid Research)
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Long-chain acyl-CoA (LCACoAs) K Z
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Long-chain fatty acids (LCFAs) ——de novo synthesis, dietary
sources, or degradation of TAG, PL, and Chol.

LC FAs+CoASH LCACOAS LCFAs+CoASH
Long-chain acyl-CoA synthetases acyl-CoA thioesterase
Rk AeBtiEEEA S PiE REErimEs AT ERES

(Neess et al, 2015, Progress in Lipid Research)
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[ACSS. ACSM. ACSL. ACSVL ( FATP ) ] ( Jiaetal. 2007 ; Lopes-

Marques et al. 2013 ) ,
BALE .

Fatty acid+ATP — Fatty acyl - AMP+PPi

Fatty acyl - AMP+CoA — Fatty acyl - CoA+AMP



—. ACSLs};z HIEE

N

X

1. ACSsHHIRS

2. ACSs Th R

JOA

3. ACSLYF 7l £z 3

\Jan

4. ACSLsH ZR 7340 J W40 ) fr

5. ACSLs JE V) m i1

bh)




| 1. ACSsHIRFX

Motif |

TSGITG.PR

ATP-binding domain
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Four hydrophobic residues
Watkins et al., 2007, J Lipid Res
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activate FA of less than 4 carbong

activate FA of 4 to 12 carbons

—l
activate FA of 12 to 22 carbons \

activate FA of 14 to 26 carbons

activate FA of 18 to 26 carbons
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Soupene et al., 2008, Exp Biol Med
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Table 1 Evidence for partitioning from loss-of-function studies

Gene Tissue FA partidoning information Phenotype
Aesl] KO Liver-specific Decreased FA incorporation into | None
TAG and oxidation
Adipose-specific Decreased FA oxidation Increased adipose mass;
defective thermogenesis
Multi-tissue- heart Decreased FA oxidation None
Heart-specific Decreased FA oxidation None
Macrophage- Altered 20:4 metabolism and Protects macrophages against
specific PGE; production diabetes-mediated
inflammation
Endothelial No information None
cell-specific
Aesi3 KD Rat hepatocytes Glycerolipid synthesis on lipid —
droplets?
Regulation of transcription
factors
Acsl4 KD Cultured cells, Altered eicosanoid metabolism Human X-linked mental

various

retardaton




2. ACSRIL/IHE (4E)

I

Acsl5 KD Primary hepatocytes | Decreased FA incorporation into | Decreased lipid droplet
glycerolipids and cholesterol formation
esters
Acsls KO Total KO No information None
Acslé KD Neuroblastoma cells | 22:6w3 metabolism? Inhibited neurite outgrowth
Fatpl/Acsvi4 KO | Skeletal muscle, Decreased FA oxidation Defective thermogenesis
BAT, L6E9 cells
Retina Decreased FA oxidation? Accelerated retinal aging
Fatp2/Acsvll KO | Total KO Decreased oxidation of 24:0? None
Fatp3/Acsvl3 KD | Glioma No information Decreased
anchorage-dependent growth
Fatp4/Acsvls KO Human mutation Decreased type II diester wax in Ichthyosis prematurity
the sebum syndrome
Keratinocytes Decreased long-chain ceramides Postnatal restrictve skin
Fatp5/Acsvlé KO Gallbladder bile Decreased conjugated bile acids Low weight gain on a high-fat
diet
Fatp6/Acsvi2 — No information —
AcsBgl KD Neuro2a cells Decreased B-oxidation —
AcsBgl KO Various tssues Increased amounts of some None

long-chain FAs

AcsBg?

No information
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Table 1. The Mammalian ACSLs?
Gene Characteristics
Altsrristive Spliced transcript variant
elements Isoforms Length (aa) Human Mouse Rat
Y-exon 698 vi DQO083029
ACSLT  F.Y-exon F-exon 698/699° v2 NM_001995.2 NM_007981.3 NM_012820.1
no F,Y-exon 672 v3 DQ083028
ACSL3 5'-UTRs 720 vl NM _004457.3 vl NM_028817.2 NM 057107 1
720 v2 NM_203372.1 v2 NM_001033606.1 - '
ACSL4 5'-UTRs / AUG2 670 vl NM_004458.1 v3 NM_001033600.1
AUGs 670 v2 NM 019477.3 NM 053623.1
AUGT g & v2 NM_022977.1 vl NM_207625.2
ACSL5 5'-UTRs / AUG1 739 vl NM_016234.3
AUGs AUG2 683 v2 NM 203379.1
| B O i
AUG1 / Y-exon 122 vl NM _015256.2 v2 NM_001033597.1 EF490998°
5'-UTRs / AUG1 / F-exon 722 v2 NM 001009185.1 vi NM 144823.4
AUGS / AUG2 / Y-exon 697 v4 NM _001033599.1 vi NM_130739.1
ACSL6 B5%0N8./ AUG2 / F-exon 697 v3 NM _001033598.1 v2 AY625254.1
E Vit AUG2 / no F,Y-exon 622 v3 BC047453.1
’ AUG? / AF-exon . v4 DQO083030

AUG2 /Ex.8 / F-exon 12 v5 DQO083031

W

Soupene et al., 2008, Exp Biol Med
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Figl. Representation of the spliced events affecting the fatty acid
Gate domains.
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Soupene et al. BMC Biochemistry 2010, 11:18
http://www.biomedcentral.com/1471-2091/11/18

Activity of the acyl-CoA synthetase ACSL6
isoforms: role of the fatty acid Gate-domains
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Figure 7 Proposed evolutionary history and duplication timing of the Acs/ gene family in vertebrates. Questions marks indicates
unknown data, and exclamation signals gene loss. ( Lopes-Marques et al. 2013, BMC )
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mRNA Abundance (ACSL:[-actin)
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Subcellular Localization (Detection by Antibody and by MS)

ACSL1

ACSL3

ACSL4

ACSL5
ACSL6

Plasma and mitochondria membrane, ER,
Lipid droplet

Lipid droplet, ER

Lipid droplet, peroxisome and microsomal
membranes

Plasma and mitochondria membrane

Plasma membrane

(Soupene & Kuypers 2008, Exp. Biol. Med)
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mqes-cm SFA/MUFA
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C20:4n6. €20:5n3  ACSL4
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ACSL
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(Lopes-Marques et al. 2013; Fujino et al. 1996; Kang et al. 1997; Marszalek et al. 2005)
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