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Abstract

AIM: To investigate whether human acyl-CoA synthe-
tase 5 (ACSL5) is sensitive to the ACSL inhibitor triacsin C.

METHODS: The ACSL isoforms ACSL1 and ACSL5 from
rat as well as human ACSL5 were cloned and recombi-
nantly expressed as 6xHis-tagged enzymes. Ni**-affinity
purified recombinant enzymes were assayed at pH 7.5
or pH 9.5 in the presence or absence of triacsin C. In
addition, ACSL5 transfected CaCo2 cells and intestinal
human mucosa were monitored. ACSL5 expression in
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cellular systems was verified using Western blot and im-
munofluorescence. The ACSL assay mix included TrisHCI
(pH 7.4), ATP, CoA, EDTA, DTT, MgClz, [9,10-H] palmitic
acid, and triton X-100. The 200 ulL reaction was initiat-
ed with the addition of solubilized, purified recombinant
proteins or cellular lysates. Reactions were terminated
after 10, 30 or 60 min of incubation with Doles medium.

RESULTS: Expression of soluble recombinant ACSL pro-
teins was found after incubation with isopropyl beta-
D-1-thiogalactopyranoside and after ultracentrifugation
these were further purified to near homogeneity with
Ni**-affinity chromatography. Triacsin C selectively and
strongly inhibited recombinant human ACSL5 protein at
pH 7.5 and pH 9.5, as well as recombinant rat ACSL1
(sensitive control), but not recombinant rat ACSL5
(insensitive control). The IC50 for human ACSL5 was
about 10 umol/L. The inhibitory triacsin C effect was
similar for different incubation times (10, 30 and 60
min) and was not modified by the N- or C-terminal
location of the 6xHis-tag. In order to evaluate ACSL5
sensitivity to triacsin C in a cellular environment, stable
human ACSL5 CaCo2 transfectants and mechanically
dissected normal human intestinal mucosa with high
physiological expression of ACSL5 were analyzed. In
both models, ACSL5 peak activity was found at pH 7.5
and pH 9.5, corresponding to the properties of recom-
binant human ACSL5 protein. In the presence of triac-
sin C (25 pumol/L), total ACSL activity was dramatically
diminished in human ACSL5 transfectants as well as in
ACSL5-rich human intestinal mucosa.

CONCLUSION: The data strongly indicate that human
ACSLS5 is sensitive to triacsin C and does not compen-
sate for other triacsin C-sensitive ACSL isoforms.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Acyl-CoA derivatives play a fundamental role in the lipid
metabolism of eukaryotic cells including enterocytes.
Several biological processes are influenced by acyl-CoA
thioesters (acyl-CoAs), ranging from intermediary and
mitochondrial metabolism to nuclear gene transcrip-
tion", The formation of long-chain acyl-CoA deriva-
tives is catalyzed by acyl-CoA synthetases (ACSLs; E.C.
6.2.1.3.), which convert long-chain fatty acids (IFAs) into
acyl-CoAs™. In humans and rodents, five ACSL isoforms
have been identified so far, differing in their substrate
preferences, enzyme kinetics, cellular and organelle lo-
cations, as well as their expression”. Human ACSLS5 is
strongly expressed by enterocytes of the small and large
intestine, and is suggested as a modifier of enterocytic
maturation and cell death™. Impaired ACSL5 expression
and synthesis has been found in colorectal carcinogen-
esis”. The diversity of ACSL proteins is of functional in-
terest because recent studies suggest that ACSL proteins
may play a role in channelling fatty acids toward diverse
and complex ligid functions with high relevance for cel-
lular behaviour™”.

Triacsin C [1-hydroxy-3-(E,E,E-2".4’7’-undecatrie-
nylidine) triazene|, an alkenyl-N-hydroxytriazene fungal
metabolite, has been reported to be a potent competitive
inhibitor of acyl-CoA synthetase acrjvitym. The inhibi-
tory capacity of triacsin C depends on the N-hydroxy-
triazene moiety of the molecule. In different cellular
systems, consequences of ACSL inhibition by triacsin C
were found, including a dramatic reduction in cholesterol
as well as triglyceride synthesis with non-transition of
macrophages to foam cells or enhanced eicosanoid re-
lease in leucocytesm’]zj. In endothelial cells, arachidonoyl-
CoA synthesis was considerably inhibited by triacsin c,
Interference of triacsin C with cellular proliferation via
inhibition of hu-ACSLs has been found*'”. It has been
speculated that the plethora of triacsin C effects results
from differences in the triacsin C susceptibility of ACSL
isoforms. In accordance with this hypothesis, it has been
demonstrated that triacsin C inhibits recombinant rat
ACSL1 (r-ACSL1), rat ACSL3 (r-ACSL3), and rat ACSL4
(r-ACSL4), but not ACSL5 (1-ACSL5) enzyme activity
and may therefore, be useful for discriminating amongst
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ACSL functions"*"", The activity of recently described
rat ACSLO6 subtypes (r-ACSL6_v1 and r-ACSL6_v2) was
not affected by triacsin C at concentrations as high as 50
umol/L"", However, ACSL6 is not essentially expressed
in intestinal tissues and enterocytes are widely negative
for ACSLO6 species.

The aim of the present study was to characterize the
effect of triacsin C on human ACSL5 protein . vitro and
in the intestinal cellular environment. Our findings show
that human ACSLS5 is, unlike rat ACSL5, sensitive to tri-
acsin C.

MATERIALS AND METHODS

Materials

The rat anti-human ACSL5 antibody KD7 was prepared
as previously described”. Additional antibodies and
substances were anti-beta-actin (Sigma, Deisenhofen,
Germany), anti-histidine antibodies (Roche, Mannheim,
Germany), HRP-conjugated secondary antibodies (Santa
Cruz Biotechnology, Heidelberg, Germany; Dianova,
Hamburg, Germany), enhanced chemiluminescence
(PIERCE, Rockfort, United States), rainbow protein stan-
dard (Amersham Bioscience, United Kingdom), PVDF
Immobilon-P membrane (Millipore, Bedford, United
States), MitoTracker RedCMXRos (Molecular probes,
Eugen, United States), and DAPI (Vysis Inc., Downer’
s Grove, United States). The alkenyl-N-hydroxytriazene
fungal metabolite triacsin C (Biomol, Hamburg, Ger-
many) and other materials were obtained from commer-
cial sources. Standard cloning techniques were used for
cloning hu-ACSL5 sequences (GeneBank accession no.
AB033899) into the pENTRY vector of the GATEWAY
cloning system (Invitrogen Life Technologies, Katlsruhe,
Germany). Cytomegalovirus expression constructs were
synthesized by recombination into the pcDNA_DEST40
vector. CaCo2 cell lines, stably transfected with hu-AC-
SL5 in pcDNA_DEST40 or empty pcDNA_DESTA40,
were cultured under appropriate culture conditions. In
one approach, T5 promoter expression constructs with
N-terminal fusion of hu-ACSL5 sequences to 6xHis-tag
and factor Xa protease recognition sites were synthesized
by recombination into the pQE-30Xa vector (Qiagen,
Hilden, Germany). In a second approach, sequences of
r-ACSL1 (EST clone IMAGp99800814978Q) in pEx-
press-1) and r-ACSL5 (LM.A.G.E. full length cDNA
clone IRBPp993B014D in pExpress-1), both delivered
from RZPD Berlin, Germany, as well as the hu-ACSL5
sequence were cloned into pET22b(+) (Merck, Darm-
stadt, Germany) in Escherichia coli (E. coli) without a pelB
leader sequence for cytosolic expression of C-terminal
6xHis-tagged proteins. Specimens of human normal
intestinal mucosa (7 = 10) were mechanically dissected
from surgical resections and used fresh or immediately
frozen in liquid nitrogen and stored at -80 ‘C. The use of
human tissues for study purposes was approved by each
patient and by the local ethics committee at the Univer-
sity Hospital of the RWTH Aachen (EK019/06).
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Cloning and recombinant expression of acyl-CoA syn-
thetase species

For cloning of hu-ACSL5 into appropriate vectors, se-
quences were generated from human intestine by long
distance RT-PCR using the following set of primers:
5-GGGGACAAGTTTGTACAAAAAAGCAG-
GCTCTACCATGCTTTTTATCTTTAACTTTTT-
GTTTTCCCCACTTCC-3’ (sense) and 5-GGGGAC-
CACTTTGTACAAGAAAGCTGGGTCATCCTGGAT-
GTGCTCATACAGGCTGT-3’ (antisense). Sequences of
r-ACSL1 and r-ACSL5 were amplified for recombinant ex-
pression cloning, Correctness of all ACSL target sequences
(accession nos.: AB033899, AM262166, NM_012820,
NM_053607) were controlled by full length sequencing,
Recombinant expression of different ACSL proteins in
E. coli M15 or E. coli BL.21 was induced with 1 mmol/L
isopropyl beta-D-1-thiogalactopyranoside (IPTG) in LB
medium when an ODsowo of 0.6-0.9 was reached. In E.
coli M15, formation of inclusion bodies was highly di-
minished by an incubation petiod of 45 min at 20 ‘C. An
incubation period of 24 h at 16 'C was used for r-ACSL1
and r-ACSL5 expression in E. co/i BL21, wheteas 6 h at
28 C was optimal for expressing hu-ACSL5 in E. co/i
BL21. Expression of soluble ACSL proteins was verified
by Western or Dot blotting of ultracentrifuged fractions
and anti-ACSL5 or anti-His antibody probes. In control
experiments, bacteria transformed with the empty vector
were used.

Protein purification

Samples of IPTG-treated bacteria were sonicated in ice-
cooled buffer (buffer A) containing 20 mmol/L Tris-
HCI (pH 7.5), 1 mmol/L EDTA, 1% triton X-100, and
0.1% sodium cholate, and further processed by ultracen-
trifugation. The resulting supernatants were applied to
a Ni -affinity column (5 mL HisTrap HP; Amersham
Pharmacia GE Healthcare, Freiburg, Germany). Elution
was performed at a flow rate of 1 mL/min at 20 'C; a
linear gradient from buffer A to A/B (50:50, buffer B:
buffer A + 500 mmol/L imidazole); 10 min with A/B
(50:50); a linear gradient from A/B (50:50) to solvent B;
finally with buffer B. Purification of ACSL proteins was
controlled by SDS gel electrophoresis with subsequent
silver staining, Western blotting, and ACSL activity assays
of the purified proteins. ACSL proteins were purified to
near homogeneity, migrating as single bands. The Lowry
procedure was used for measurement of total protein,
and bacteria transformed with the empty vector was used
as a negative control.

Acyl-CoA synthetase activity assay

ACSL activity assays were performed as previously de-
scribed”. The standard ACSL assay mix contained 150
mmol/L TrisHCl (pH 7.4), 40 mmol/L ATP, 1.2 mmol/
L. CoA, 2 mmol/L. EDTA, 2 mmol/L. DTT, 0.1 mol/L
MgClz, 0.5 umol/L [9,10—3H] palmitic acid, and 0.2% tri-
ton X-100. The 200 pL reaction was initiated by adding
solubilized purified recombinant hu- or r-ACSL proteins
(ca. 0.1-2.0 pg) or cellular lysates in 0.1% sodium deoxy-
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cholate and 1% triton X-100 in 20 mmol/L Tris (pH 7.4).
Reactions wete terminated after 10, 30 or 60 min incuba-
tion with Doles medium. After phase separation, the wa-
tery phase was washed twice with palmitic acid-enriched
n-heptane. Radioactivity was measured using Ultima
Gold cocktail in a Tri-Carb liquid scintillation (2900TR)
counter equipped with QuantaSmart software (PerkinEl-
mer, Rodgau, Germany). The studies were repeated three
times, and virtually identical results were obtained from
each experiment. Enzyme activity was always demon-
strated in percent of the related peak activity. Error bars
are SEM.

Western blotting analysis

Cellular proteins were separated by one-dimensional SDS-
PAGE and transferred to a PVDF Immobilon-P mem-
brane. Immunodetection was performed with primary
antibodies [mAB KD7, specific for ACSL5 (undiluted);
anti-beta-actin (1:1000)], probed with HRP-conjugated
secondary antibodies (1:10 000) and developed with en-
hanced chemiluminescence as suggested by the provider.
Rainbow protein standard was used for molecular weight
estimation.

Immunofiuorescence

Cells were incubated with anti-histidine antibodies, spe-
cific for His-tagged proteins, followed by Cy2-labeled
anti-mouse antibodies. For negative controls, the primary
antibody was replaced by normal serum. MitoTracker
RedCMXRos was used as a mitochondrial marker follow-
ing the manufacturer’s recommendations. Cells were in-
cubated with 25 nmol/L MitoTracker for 15 min, washed,
fixed (methanol at -20 C for 5 min, followed by acetone
at 4 C for 2 min), and permeabilized with 0.2% Triton
X-100. After incubation of primary and secondary an-
tibodies, DAPI was applied for nuclear staining, Images
were visualized using a confocal laser microscope (Nicon,
Dissseldorf, Germany).

RESULTS

Expression and purification of recombinant hu-acyl-CoA
synthetase 5 proteins

Expression of soluble recombinant hu-ACSL5 protein
in E. coli M15 was found after incubation with IPTG for
45 min at 20 ‘C. Soluble activity in supernatants after ul-
tracentrifugation (about 10% of total ACSL activity) was
further purified to near homogeneity using Ni%—afﬁnity
chromatography. The specific activity of recombinant hu-
ACSL5 proteins from different preparations were in the
range of 1.08-2.31 nmol/min per mg and independent
of the epitope and its location at the N- or C-terminus

(Figure 1).

Triacsin C strongly inhibits recombinant hu-acyl-CoA
synthetase 5, but not r-acyl-CoA synthetase 5 activity
Since hu-ACSL5 displayed activity peaks at pH 7.5
and pH 9.5", conditions favouring maximal enzyme ac-

16]

tivity were chosen when the inhibitory effects of triacsin
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Figure 1 Sensitivity of recombinant acyl-CoA synthetase 5 proteins to tri-
acsin C. Enzyme activity of Ni2+-affinity purified recombinant r-ACSL1, r-ACSL5,
hu-ACSL5 C-terminal 6xHis-tagged enzyme, and hu-ACSL5 N-terminal 6xHis-
tagged enzyme were assayed at pH 7.5 (white symbols) and pH 9.5 (black
symbols) in the presence and absence of triacsin C as described in the methods
section. ACSL5: Acyl-CoA synthetase 5.

C to ACSL proteins were tested. To test the effects of
triacsin C on purified rat and human ACSL proteins in
simultaneous reactions, the triacsin C substance dissolved
in DMSO (2.5% of final assay reaction) was directly
added to the reaction mixture (0-50 pmol/L) following
the procedures by Kim ez al". Triacsin C selectively and
strongly inhibited recombinant human ACSL5 protein
(pH 7.5 and pH 9.5), as well as recombinant r-ACSL1
(sensitive control), but not recombinant r-ACSL5 (in-
sensitive control) in a dose dependent manner (Figure
1). The IC50 for human ACSL5 proteins was about 10
umol/L, and the inhibitory triacsin C effect was similar
for different incubation times (10, 30 and 60 min) and
was not modified by the N- or C-terminal location of the
6xHis-tag.

Triacsin C inhibits human acyl-CoA synthetase 5 activity
in human intestine cellular systems

In order to further characterize the inhibitory potency of
triacsin C on hu-ACSLS5 protein in a cellular environment,
stable hu-ACSLS5 transfectants in CaCo2 cells (ATCC No.
HTB-37) were used as previously published”. Transgenic
and endogenous hu-ACSL5 protein expressions were
controlled with Western blotting and indirect immuno-
fluorescence (Figure 2). The shift between both ACSL5
proteins in Western blotting is due to the 6xHis-tag and
a linker sequence, which result in a higher molecular
weight of the transgenic ACSL5 protein (Figure 2A).
N-terminal 6xHis-tagged hu-ACSL5 proteins are strongly
co-localized with mitochondria. Some extramitochon-
drial signalling is found, including ER/tibosomes (Figure
2B). Monitoring of ACSL-activity in stable hu-ACSL5
N-terminal 6xHis-tagged transfectants and controls (wild
type CaCo2 cells and CaCo2 transfectants with the empty
vector) was performed between pH 5 and pH 10 (Figure
2C). In stable hu-ACSL5 CaCo2 transfectants, peak activ-
ity was found at pH 7.5 and pH 9.5, corresponding to
the properties of recombinant hu-ACSL5 protein. This
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bimodal curve of ACSL activity was not observed in con-
trol cells, where the main ACSL activity was detectable at
pH 7. The data further indicate that the bimodal distribu-
tion of ACSL activity was mainly due to hu-ACSL5 activ-
ity in the CaCo?2 cellular environment.

In the presence of triacsin C (25 pmol/L), total ACSL
activity was dramatically diminished in hu-ACSL5 trans-
fectants as well as in controls. Importantly, the bimodal
curve of ACSL activity with peak values at pH 7.5 and
pH 9.5, due to hu-ACSL5 transgenic over-expression,
was essentially smoothed in the presence of triacsin C
(Figure 2C).

Next, mechanically dissected normal human intesti-
nal mucosa with high ACSL5 expression (Figure 3A) was
monitored for ACSL activity in the pH range of 5 to 10
(Figure 3B). Strong ACSL activity was found at pH 7, pH 8,
and pH 9.5, partly reflecting the characteristic bimodal ac-
tivity of human ACSL5 proteins. In the presence of triac-
sin C (25 pmol/L), ACSL activity was dramatically inhibit-
ed; the pH 9.5 peak was especially diminished (Figure 3B).
The resulting smooth curve paralleled the findings with
triacsin C treated purified hu-ACSL5 recombinant pro-
teins and stable hu-ACSL5 transfected CaCo2 cells.

DISCUSSION

A considerable amount of data indicates that long chain
fatty acids are essential in intestinal physiology and patho-
physiology. In the modifier concept of intestinal carci-
nogenesis, the activity of intestinal long chain fatty acids
is suggested as an important cell cycle modifier”. The
function of ACSL mediated metabolic channelling of
fatty acids in the regulation of intestinal cell behaviour
includes the lipidation of proteins and translation of long
chain fatty acid modifiers in several signalling cascades
and receptor structures' . Specific inhibitors of enzyme
activity are well established and powerful tools for deter-
mining enzymatic functions in cellular and non-cellular
systems. Both sensitivity and specificity of inhibitors are
essential prerequisites for a stringent functional analysis
of target enzymes. Several molecular mechanisms in en-
zyme inhibition have been characterized so far, including
covalent and non-covalent binding of substrate-like or
non-substrate compounds. Competitive binding with the
substitution of a characteristic substrate frequently un-
derlies non-covalent enzyme inhibition. Competitive in-
hibition is the mechanism behind the triacsin C-mediated
biochemical effects on ACSL isoforms!™**",

The overwhelming number of studies concerning
triacsin C mediated effects on ACSL molecules have
been performed in rat models. There is convincing ex-

perimental data demonstrating the triacsin C sensitivity
of rat ACSL isoforms 1, 3, 4 and 6, but insensitivity of
the rat isoform 5"*'", However, many ACSL isoforms
have splice variants, most of which have not been tested
and characterized for triacsin C sensitivity. In addition,
species-related differences of ACSL protein sensitivity
to triacsin C have not been systematically examined up-
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Figure 2 Human acyl-CoA synthetase 5 is triacsin C sensitive in CaCo2
cells. A: CaCo2 cells were stably transfected with the full-length ACSL5 express-
ing pcDNA_DEST40 plasmid or empty control vector. Expression of N-terminal
6xHis-tagged hu-ACSLS5 protein in CaCo2 was analyzed by Western blot using
anti-ACSL5 and anti-His antibodies; B: Indirect immunofluorescence of N-terminal
6xHis-tagged hu-ACSL5 proteins, mitochondria, and nuclei in CaCo2 cells
shows the mitochondrial localization of recombinant ACSL5 proteins. Original
magnification x 400; C: Analysis of ACSL activity (pH 5-10) in hu-ACSL5 CaCo2
transfectants and controls (pcDNA_DEST40 CaCo2 transfectants and CaCo2
wild type) in the presence (white symbols) or absence (black symbols) of 25
umol/L triacsin C. ACSL5: Acyl-CoA synthetase 5.
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Figure 3 Acyl-CoA synthetase 5 related acyl-CoA synthetase activity is
sensitive to triacsin C in human small intestinal mucosa. A: Human small
intestinal mucosa after indirect immunofluorescence with anti-ACSL5 antibodies;
B: Analysis of ACSL activity in human intestinal mucosa in the presence or ab-
sence of 25 pmol/L triacsin C. Triacsin C strongly inhibits ACSL activity in human
intestinal mucosa. ACSL5: Acyl-CoA synthetase 5.

to-now. The present study was, therefore, designed to
systematically analyze triacsin C effects on human ACSL5
proteins, which are predominantly found in enterocytes
of the human small intestinal mucosa.

In order to analyze the biochemical behaviour of hu-
ACSLS5, we cloned the respective sequences from an in-
testinal or plasmid cDNA resource, expressed the 6xHis-
tagged recombinant proteins, and further purified the
enzymes to near homogeneity using Ni*-affinity chro-
matography. As demonstrated by digestion experiments
and the subsequent analysis of ACSL-activity, the N- or
C-terminal 6xHis-tag did not alter the enzymatic activity
of ACSLS5 at 30 'C or 37 C in a broad range of pH val-
ues (pH 5-10). Monitoring ACSL-activity of recombinant
hu-ACSL5 protein revealed triacsin C-sensitivity with
an IC50 about 10 umol/ L. In this experimental setting,
insensitivity of recombinant +-ACSL5 and sensitivity of
recombinant r-ACSL1 was found, identical to previously
described data by Kim ez a/'.

Additional experiments ruled out the possibility that
triacsin C-sensitivity of purified recombinant hu-ACSL5
protein could be a result of the absence of a cellular envi-
ronment. Stable hu-ACSL5 transfectants and stable con-
trols were established from CaCo2 cells, and in another
set of experiments, human intestinal mucosa was investi-
gated. The ACSL activity of cellular systems and tissues
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was monitored at different pH values in the presence or
absence of triacsin C (25 pmol/L), and similar results to
those with recombinant proteins were seen. Especially
at pH 9.5, a pH value highly characteristic for hu-ACSL5
activitylél, ACSL activity was significantly decreased in cul-
tured cells as well as intestinal mucosa. The background
ACSL activity was probably due to enzymes other than
ACSLS5, including triacsin C insensitive ACSL splice
forms, ACSL isoforms, and fatty acid binding proteins.
In conclusion, we demonstrate experimental evidence
that hu-ACSLS5 is triacsin C sensitive as a purified recom-
binant protein, in hu-ACSL5 over-expressing epithelial
cell lines, and in human small intestinal mucosa, a tissue
with high ACSL5 expression levels. These findings imply
that human ACSL5 is not able to compensate for triacsin
C-inhibited ACSL isoforms, and triacsin C cannot be used
to differentiate functions of different ACSL enzymes in
human cells or tissues.

The insensitivity of human ACSL5 to triacsin C has
been postulated by the observation that recombinant rat
ACSL5 was not inhibited by this fungal metabolite!'”. This
has been addressed in several studies ™. In all of these
studies, triacsin C was preferentially used to incubate cul-
tured cells in a concentration cleatly below the 1C50M A2
of approximately 10 pmol/L, and the substance was not
directly added to the acyl-CoA activity assay mixture. In
our study triacsin C was always used as a competitive inhib-
itor. Identical to the experimental approach of Kim ez al™®,
triacsin C was directly added to the acyl-CoA activity assay
mixture.

We hypothesize that the divergent triacsin C effects
on ACSL activity are species-related and determined by
human and rat ACSL5 protein sequences. A sequence
analysis of the proteins revealed that these were only 81%
identical, and that discrepancies existed in exon 20 splic-
ing as well as in the organization and length of functional
domains, like the ATP-binding domain or the FA activa-
tion domain (NCBI data base: http//www.nlm.nih.gov/
nlmhome.html). Species-related differences in ACSL5
activity are further suggested by expression experiments.
Over-expression of r-ACSL5 in a rat cellular environ-
ment increases fatty acid incorporation into diacylglycerol
and triacylglycerol but does not affect fatty acids used for
beta-oxidation™, whereas +-ACSL5 in a human cellular
environment increases palmitate oxidation™.

In the present study, sensitivity of human ACSL5 pro-
tein to triacsin C was demonstrated using purified recom-
binant protein, CaCo2 cells, and human intestinal mucosa.
The divergent inhibitory effect of triacsin C with sensitiv-
ity of hu-ACSL5 and insensitivity of rat-ACSL5 is most
likely species-related. Our findings indicate that human
ACSLS5 does not compensate for other triacsin C sensitive
ACSL isoforms.
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Background

Strong expression of acyl-CoA synthetase 5 (ACSL5) is found in surface lining
epithelia of the large and small intestine. ACSL5 enzyme activity is probably
related to enterocytic maturation and intestinal carcinogenesis. Triacsin C is an
inhibitor of several ACSL isoforms and is used to differentiate amongst ACSL
functions. In rat, ACSL5 is insensitive to triacsin C.

Research frontiers

Analysis of human ACSL5 in vitro as well as in a cellular environment revealed
sensitivity to the inhibitor triacsin C, which is in contrast to rat ACSL5. The data
indicate that a species-related difference in triacsin C inhibition of ACSL5 exists,
and human ACSL5 does not compensate for other triacsin C-sensitive human
ACSL isoforms.

Innovations and breakthroughs

In previous triacsin C related studies of ACSL activity, cultured cells were prefer-
entially incubated with triacsin C in a concentration clearly below the 1C50™ %%
of approximately 10 umol/L. Moreover, triacsin C was not used as a competitive
inhibitor. In particular, species-related differences of ACSL protein sensitivity to
triacsin C have not been systematically addressed up to now.

Applications

The recent finding that human ACSL5 is sensitive to the inhibitor triacsin C
should be considered in related experiments. In human tissues, the differentia-
tion of ACSL activities and the characterization of ACSL5 function with triacsin
C are limited. The current finding suggests that human ACSL5 does not com-
pensate for other triacsin C-sensitive ACSL isoforms.

Terminology

Acyl-CoA synthetase 5 is an enzyme that catalyzes formation of long-chain
acyl-CoA derivatives and belongs to the family of acyl-CoA synthetases (ACSLs;
E.C. 6.2.1.3.). Five ACSL isoforms differing in their enzyme kinetics, substrate
preferences, and cellular expression have been identified so far in humans and
rodents. Triacsin C [1-hydroxy-3-(EE,E-2',4',7’-undecatrienylidine) triazene], an
alkenyl-N-hydroxytriazene fungal metabolite, has been reported to be a potent
competitive inhibitor of acyl-CoA synthetase activity.

Peer review

Kaemmerer et al showed that human intestinal ACSL5 is sensitive to triacsin C
using purified recombinant protein, CaCo2 cells, and human intestinal mucosa.
The experimental design is good and interpretation of results was conducted
appropriately.
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