Mol Cell Biochem (2013) 377:197-205
DOI 10.1007/s11010-013-1585-y

Apolipoprotein A-I Helsinki promotes intracellular acyl-CoA
cholesterol acyltransferase (ACAT) protein accumulation

Juan D. Toledo - Horacio A. Garda - Laura V. Cabaleiro - Angela Cuellar -
Magali Pellon-Maison - Maria R. Gonzalez-Baro - Marina C. Gonzalez

Received: 19 October 2012/ Accepted: 30 January 2013 /Published online: 3 March 2013

© Springer Science+Business Media New York 2013

Abstract Reverse cholesterol transport is a process of
high antiatherogenic relevance in which apolipoprotein Al
(apoA-]) plays an important role. The interaction of apoA-I
with peripheral cells produces through mechanisms that are
still poorly understood the mobilization of intracellular
cholesterol depots toward plasma membrane. In macro-
phages, these mechanisms seem to be related to the mod-
ulation of the activity of acyl-CoA cholesterol
acyltransferase (ACAT), the enzyme responsible for the
intracellular cholesterol ester biosynthesis that is stored in
lipid droplets. The activation of ACAT and the accumu-
lation of lipid droplets play a key role in the transformation
of macrophages into foam cells, leading to the formation of
atheroma or atherosclerotic plaque. ApoA-I Helsinki (or
AK107) is a natural apoA-I variant with a lysine deletion in
the central protein region, carriers of which have increased
atherosclerosis risk. We herein show that treatment of
cultured RAW macrophages or CHOKI1 cells with AK107,
but not with wild-type apoA-I or a variant containing a
similar deletion at the C-terminal region (AK226), lead to a
marked increase (more than 10 times) in the intracellular
ACAT]1 protein level as detected by western blot analysis.
However, we could only detect a slight increase in
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cholesteryl ester produced by AK107 mainly when Chol
loading was supplied by low-density lipoprotein (LDL).
Although a similar choline-phospholipid efflux is evoked
by these apoA-I variants, the change in phosphatidylcho-
line/sphyngomyelin distribution produced by wild-type
apoA-I is not observed with either AK107 or AK226.

Keywords Acyl-CoA cholesterol acyl transferase -
Cholesterol efflux - Phospholipid efflux - Murine
macrophages

Introduction

Acyl-CoA cholesterol acyltransferase (ACAT) is the
enzyme responsible for the intracellular cholesterol ester
biosynthesis that is stored in lipid depots. Cholesterol
mobilization and efflux compete with its esterification by
ACAT and accumulation in lipid droplets, a key event in
the transformation of macrophages in foam cells of ath-
erosclerotic lesions. Apolipoprotein A-I (apoA-I) is the
major protein of high density lipoproteins (HDL), and it
plays a key role in reverse cholesterol transport, a process
of high antiatherogenic relevance. Interaction of apoA-I
with specific sites at the cell membrane triggers different
signaling pathways, some of them resulting in mobilization
of intracellular cholesterol toward cell membrane, making
it available for the release toward HDL [1-6].

ApoA-I is mainly composed of type A amphipathic o-
helical repeats; two of them show a particular type Y
charge distribution, one at the center and the other at the
C-end, which have been proposed to play a key role in the
apoA-I-mediated cell lipid efflux [7, 8]. Variants of apoA-I
occur naturally. Some of them seem to exert a greater
antiatherogenic effect than that of normal variants, as

@ Springer



198

Mol Cell Biochem (2013) 377:197-205

R173C or apoAl-Milano [9]. Others have an increased risk
of atherosclerosis for their carriers. Among them, there is a
lysine deletion variant, AK107 (Helsinki), present in 0.1 %
of the population [10]. It was found to be related to low
levels of HDL-cholesterol, deficiency of LpAl (lipoprotein
with apoA-I but no apoA-II) and LpAl: AIl (lipoprotein
with both apoA-I and apoA-II) [11], hypertriglyceridemia,
altered postprandial response, [3] and increased amyloi-
dogenicity [12, 13], though the mechanisms triggering
these symptoms are still poorly known. AK107 is catabo-
lized faster than the wild-type apoA-I [14, 15], and con-
troversial results have been reported dealing with its
capacity to activate LCAT [11, 12]. This mutant generates
reconstituted discoidal HDL that cannot be remodeled by
LDL [16]. Also, it has a lower capacity to bind to HDL and
produce micellization of DMPC vesicles [17]. We have
previously reported that in CHOKI1 cells, AK107 evokes a
normal cholesterol efflux but it is unable to mobilize
intracellular cholesterol depots as wild-type apoA-I does
[18]. Deletion of K 107 would alter the helix registry of the
central apoA-I domain, which was postulated to play a key
role in the interaction of this protein and HDL complexes
with membranes [8]. In the present work, we report a
remarkable increase in ACAT level protein and different
responses related to cellular lipid mobilization of RAW
macrophages to AK107, in comparison with wild-type
apoA-I and a second mutant (AK226) with a lysine deletion
at the C-terminal region, which was also postulated to play
a key role in the interaction of apoA-I with lipids [19].

Materials and methods
Cell culture

About 5 x 10° RAW 264.7 cells were seeded on 6-well
plates and incubated until confluence (1 day) with 2 ml of
Dulbecco’s Modified Eagle Medium (DMEM) supple-
mented with penicillin/streptomycin (100 units/ml) and
10 % FBS at 37 °C in a 5 % CO, atmosphere.

Construction of recombinant wild-type apoA-I
and variants of apoA-I (AK107-AK226)

The cDNAs of wild-type apoA-I and AK107 in the
expression vector pET30 were kindly donated by A. Jonas,
University of Illinois. They were modified by site-directed
mutagenesis to introduce a Glu2Asp mutation to create a
formic acid labil Asp-Pro peptide bond between residues 2
and 3, which permits specific chemical cleavage of the
N-terminal His-Tag fusion peptide as described by Ryan
et al. [20]. The Strategene Quick Change kit was used and
primers were: forward: 5-GGCAGCAAGATGATCCCCC
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CCAGAGCCCC-3'and reverse: 5-GGGGCTCTGGGGG
GGATCATCTTGCTGCC-3'.

For the construction of AK226, the modified cDNA for
wild-type apoA-I was used as template and the primers
were: forward: 5'-GCTGGAGAGCTTCGTCAGCTTCC
TGAGC-3' and reverse: 5-GCTCAGGAAGCTGAC GAA
GCTCTCCAGC-3'.

The poly-His-tagged fusion proteins were purified by
metal affinity chromatography and 45 % formic acid was
used to cleave the His-tag.

Purification of low-density lipoprotein (LDL)

LDL was isolated from human plasma in floating gradient
by sequential ultracentrifugation in the presence of EDTA
(1.019-1.063 g/ml) and by conventional chromatographic
procedures. This preparation was dialyzed in Tris/HCl
buffer pH 7.40 1 mM EDTA for 24 h. The resulting solu-
tion was adjusted to a protein concentration of 2—4 mg/ml,
and bubbled under nitrogen or argon [21].

MTT assay

To compare mitochondrial functioning in cholesterol-loa-
ded and unloaded cells, 2.5 x 10° RAW cells were incu-
bated in 24 well plates for 24 h to confluence. Cells were
incubated with increasing doses of Chol (20, 30, 40, 50,
and 60 pg/ml) in 10 % FBS DMEM for 24 h at 37 °C. The
medium was removed and MTT (3-[4, 5-dimethylthiazol-
2-yl]-2, 5-diphenyl tetrazolium bromide, 0.5 mg/ml) added
and incubated 1 h at 37 °C. The MTT was removed and
washed three times with PBS and then dimethyl sulfoxide
was added to solubilize MTT formazan crystals. We have
monitored the increase of optical density at 560 nm with
background subtraction of 640 nm (unmetabolized MTT)
using a Multimode Detector, DTX 880, Beckman-Coulter
multiplate reader.

Cholesterol efflux

To measure Chol efflux, RAW 264.7 cells were labeled with
50 pg/ml Chol in 1 % fatty acid-free BSA-DMEM con-
taining 0.05 pCi/ml 14[C] cholesterol (Perkin Elmer) for
24 h. Control cells were incubated with Chol-free media.
Alternatively, cells were loaded with LDL (50 pg/ml Chol).
Cells were then washed twice with PBS and allowed to
equilibrate in culture medium containing 1 mg/ml BSA with
0.5 mM of 8-bromoadenosine-3-5-cyclic monophosphate
(Br-cAMP) [22]. After 8-h equilibration, cells were washed
and incubated for 12 h in DMEM at increasing doses of
apoA-I (0, 10, 15, 20, 25 and 30 pg/ml) maintaining the
stimulus of Br-cAMP. In other efflux experiments, cells were
treated in the presence or absence of 30 pg/ml apoA-I and the
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different mutant variants (AK107 and AK226). Background
efflux was determined in control cells incubated with serum-
free medium. Efflux media were collected and centrifuged to
remove any detached cells and counted for 4c, Then, cells
were scraped and solvent extracted for lipid analysis. Cel-
lular lipids were extracted by the method of Bligh and Dyer
[23]. Cholesterol efflux was calculated as the percentage of
radioactivity in the medium relative to total radioactivity in
cells plus medium.

Evaluation of cellular-free and esterified cholesterol
and triacylglycerol content

Different Chol-loading conditions were used (0 and 50 pg/ml
Chol in culture medium and LDL added in a quantity equiv-
alent to 50 pg/ml Chol) to evaluate ACAT activity.

After the analysis of cholesterol removal with or without
Br-cAMP, sterol species of cellular monolayers were ana-
lyzed by thin layer chromatography (TLC) on silica gel G
plates developed in hexane: ethyl ether: acetic acid (80:20:1,
v:v:v). Lipid spots corresponding to cholesteryl esters (CE)
and non-esterified cholesterol were identified by staining
with I, vapor and co-migration with authentic standards.
Then, the radioactivity in each lipid fraction was determined
by Phosphor-Image using an ImageQuant TL (Storm) sys-
tem. Also, we quantified the lipid mass using the reactive
CuSO, (10 %) in orthophosphoric acid [24, 25].

Efflux of choline-containing phospholipids

Cells were treated with medium containing BSA (2 mg/ml),
unlabeled cholesterol (50 pg/ml), and '*[C]-phosphoryl-
choline (0.5 pCi/ml) for 24 h. Cells were rinsed three times
with PBS and equilibrated in appropriate culture medium
(DMEM containing 0.5 mM Br-cAMP) for 8 h. Then, cells
were treated with DMEM containing 30 pg/ml of lipid-free
apoA-I, AK107, and AK226 for 18 h. Phospholipid efflux
was calculated as the percentage of radioactivity in the
medium relative to total radioactivity in cells plus medium.

Analysis of intracellular phosphatidylcholine
and sphingomyelin

After the analysis of PL removal, polar lipid species of cell
monolayers were separated by TLC on silica gel G plates
developed in chloroform: methanol: acetic acid: water (50:
37.5: 3.5: 2, v:viviv). Lipid spots corresponding to phos-
phatidylcholine (PC) and sphingomyelin (SM) were iden-
tified by staining with I, vapor and co-migration with
authentic standards. Then, the radioactivity in each lipid
fraction was determined by Phosphor-Image using an
ImageQuant TL (Storm) system.

ACAT1 protein level

Aliquots of the cellular monolayers were used for analyz-
ing ACATI protein level. After separation of the cellular
proteins by SDS-PAGE, immunoblotting was performed
with a specific anti-ACAT]1 primary antibody (Santa Cruz
Biotechnology, Inc., dilution 1:200), HRP-conjugated sec-
ondary antibody (Thermo-Pierce, 1:1,000) and ECL detection.

Quantitative real-time PCR

RNA was extracted from samples using Trizol reagent
(Invitrogen). Total RNA (1 pg) from samples was used for
generating cDNA using the iScript cDNA synthesis kit
(Bio-Rad). Equal amounts of cDNA (derived from 200 ng
of total RNA) were amplified in triplicate with IQ Sybr
Green Super Mix (Bio-Rad) using the Stratagene MX3000
apparatus. A no-template control and a no-reverse ampli-
fication control were included. Primers were designed to
amplify the region between 44 and 226 of the open reading
frame from mouse Soat! (forward primer: AGCAAGA
TGAAGCCCAGAAA included in exon 2 and reverse
ATGCGGACTTTTCAATGAGG included in exon 4). The
thermal profile was 50 °C for 10 min, 95 °C for 5 min, and
40 cycles of 95 °C for 30 s, 60 °C for 1 min and 72 °C for
30 s. Fold changes in gene expression were determined
using the ACt method with normalization to -actin
expression.

Other analytical methods

The mRNA levels were measured by quantitative real-time
PCR using the Stratagene MX3000 apparatus.

Quantitative measurement of protein was performed by
the method of Lowry et al. [26]. Student’s ¢ test was used
for comparing pooled data.

Results

Mitochondrial activity of RAW cells was not impaired
by cholesterol loading

Considering that the experiments performed in this article
implied cells Chol loading, we have tested the possible
toxicity of Chol loading by employing MTT assay.

MTT assay, designed to evaluate mitochondrial metab-
olism and indirectly cell viability, showed no statistically
significant differences between control cells and the ones
loaded with cholesterol at our working doses and experi-
mental time frame (24 h) (Fig. 1a, b). RAW cells have a
metabolism adapted to store large amounts of neutral lipids
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in comparison with other cell lines such as CHO, and they
can resist high cholesterol doses (up to 60 pg/ml).

The three variants of apoA-I promote comparable
cholesterol efflux in RAW cells

The efficiency to promote radiolabeled cholesterol removal
from RAW cells was compared for AK107, AK226, and
wild-type apoA-I. Results indicate that at 30 pg/ml apoA-I,
AK107, and AK226 were as active as the wild-type form to
remove cholesterol from RAW cells treated with Br-cAMP
(Fig. 2), indicating that both mutated forms of apoA-I were
functional.

Evaluation of cellular-free and esterified cholesterol
and triacylglycerol (TG) mass

To evaluate the effect of Chol loading and the different
supply of Chol to cells (Chol-free or Chol-LDL) on cellular
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Fig. 3 Analysis of cellular-free and esterified cholesterol radioactiv-
ity in RAW cells treated with Br-cAMP, under different cholesterol-
loading conditions. Bars represent the mean value of 3 independent
experiments and the error bars represents SE

Chol esterification mediated by ACAT, we have measured
cholesteryl ester/cholesterol (CE/Chol) ratio.

In RAW cells, cholesterol loading remarkably enhances
CE/Chol radioactivity ratio (Fig. 3). The treatment with
LDL (50 pg/ml Chol) produced a lower increment of this
ratio than the treatment with 50 pg/ml of albumin-vehic-
ulized cholesterol (Fig. 3).

The increment of CE/Chol values in Chol-loaded mac-
rophages with respect to unloaded cells was more than
tenfold in cells treated with Br-cAMP and sixfold in
untreated cells. The higher values of CE/Chol radioactivity
ratio in Br-cAMP-untreated RAW cells evidence a larger
amount of Chol available to be esterified. We could not
evidence any change in CE/Chol radioactivity by apoA-I
and their variants with respect to control (Fig. 3) in mac-
rophages treated with Br-cAMP. However, in RAW cells
without Br-cAMP treatment and loaded with free Chol or
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LDL, we have observed that CE/Chol radioactivity ratio
enhances only after treatment with AK107 (Fig. 4).

As shown in Fig. 5, cholesterol loading of macrophages
results in a decreased TG/PL mass ratio. We have also
observed that only the treatment with apoA-I diminishes
TG/PL mass ratio in cells that have not been Chol-loaded.
However, in cells loaded with free Chol or LDL, TG/PL
mass ratio is not affected by the treatment with apoA-I or
its variants (Fig. 5).

Choline-containing phospholipid efflux and analysis
of phospholipids remaining in cell monolayers

To determine the efficiency of promoting phospholipid
efflux of apoA-I and its mutant forms, we labeled Chol-
loaded RAW cells with '“C- phosphorylcholine, incubated
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Fig. 6 Analysis of choline-phospholipid removal by apoA-I variants
(***P < 0.01). Bars represent the mean value of 3 independent
experiments and the error bars represents SE

Table 1 Influence of apoA-I variants on the distribution of radioac-
tive choline between SM and PC fractions (***P < 0.01, *P < 0.05)

14C_PC/SM ratio

Control ApoA-1 AK107 AK226

6.14 £ 0.47 3.61 £ 0.65% 6.18 £ 0.29 6.02 £ 0.66

Bars represent the mean value of 3 independent experiments and the
error bars represents SE

them with or without 30 pg/ml apoA-I and quantified the
radioactivity in the culture medium. Efflux of choline-
phospholipids after 18-h incubation was similar for apoA-I,
AK107, and AK226 but significantly higher than for no-
protein controls (Fig. 6). By analyzing the lipid extract of
RAW cell monolayers, we detected radioactivity mostly in
PC and scarcely in SM. After 18-h incubation, PC/SM ratio
significantly diminished compared to control when cells
were treated with apoA-I, but not with the mutants AK107
or AK226 (Table 1). Consistently, previous results with
apoA-I and different types of rHDL [27] showed that after
18-h treatment PC/SM radioactivity ratio significantly
decreased. We now show that deletion of the lysine residue
in position 107 or K226 results in the loss of this capacity.

AK107 treatment results in cellular accumulation
of ACATI protein

As we have mentioned above the enzyme ACAT is very
important in the formation of CE depots in atherosclerotic
lesions. Considering the proatherogenic apoA-I Helsinski
profile, we have evaluated the effect of this natural mutant
apoA-I on ACAT enzyme level.

The influence of apoA-I and both lysine deletion
mutants on the cellular level of ACATI protein was mea-
sured by immunoblotting. In RAW cells under different
cholesterol-loading conditions (0, 10 and 50 pg/ml of
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Fig. 7 Effect of the treatment

with apoA-I variants on the A
expression level of ACATI.

a RAW cells were loaded with
free Chol or LDL-Chol (50 pg/ml)
and further stimulated with
apoA-I, AK107 and AK226;
bRAW cells were loaded with 0 or
10 pg/ml and further stimulated
with apoA-I, AK107, and AK226;
¢ CHOKI1 cells loaded with 50 pg/
ml Chol were treated with apoA-I
variants, only the treatment with B
AK107 produce increment

expression of ACAT1. Bars

represent the mean value of 3

independent experiments and the

error bars represents SE
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Fig. 8 SOAT 1 (or ACAT1) mRNA expression. RAW cells were
loaded with free Chol (50 pg/ml) and further stimulated with apoA-I,
AK107, and AK226. Bars represent the mean value of 3 independent
experiments and the error bars represents SE

albumin-vehiculized cholesterol and 50 pg/ml of LDL-
vehiculized cholesterol), a remarkable increase of the cel-
lular ACAT]1 protein level was produced by the treatment
with the mutant AK107, but not with AK226 or wild-type
apoA-I during 12 h. (Fig. 7a, b). Also in CHOKI and
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THP1 cells (not shown) loaded with 50 pg/ml Chol, only
the treatment with AK107 increments ACAT]1 protein level
(Fig. 7c) indicating that this fact is not exclusive for
murine macrophages.

We have also evaluated the ACAT1 mRNA level by the
real-time PCR technique. We were not able to see any
significant change in the amount of ACAT1 mRNA when
the cells were treated with apoA-I and their lysine deletion

variants with respect to control (Fig. 8).

Discussion

Macrophages play key roles in atherosclerosis. Cholesterol
loading transforms them in foam cells, which can accu-
mulate in the arterial wall but may also respond to specific
acceptors for cholesterol transport to liver. A key event for
the transformation of macrophages in foam cells is the
activation of ACATI leading to an increased uptake of
modified LDL, accumulation of cholesteryl esters, and
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decreased cholesterol efflux to HDL [28]. It is shown in
this work that the treatment of murine macrophages with
AK107 produces an increment of more than ten folds in the
ACATTI cellular level detected by western-blotting with a
specific antibody. This effect is specific for the variant with
the lysine deletion at the central region, since it is not
produced by the lysine deletion at the C-terminus (AK226)
or the wild-type apoA-I; and this effect could have path-
ophysiological relevance and be related to the increased
atherogenic risk observed in patients carrying the AK107
mutation. The importance of apoA-I Helsinki (AK107)
mutation is because patients have decreased serum HDL
Chol, LpA-I, and LpA-I:A-II levels, reduced cholesteryl
ester transfer protein activity (CETP) which may be asso-
ciated with premature coronary heart disease.

ACATI1 protein accumulation evoked by AKI107 in
RAW cells is independent of cholesterol-loading condi-
tions. In spite of the increase in ACATI protein level
produced by the treatment of RAW cells with AK107 and
Br-cAMP, we could not prove an increase in CE/Chol
radioactivity ratio. Moreover, we have quantified Chol and
CE mass in Raw cells loaded with free Chol or LDL. We
measured an increment in CE/Chol mass ratio produced by
AK107 only in macrophages pre-loaded with LDL(not
shown) RAW Chol loading and further stimulation with
cAMP analog (Br-cAMP) stimulate ABCAI transporter
and Chol efflux. Therefore, cholesterol mobilization and
efflux compete with its esterification by ACAT and accu-
mulation in lipid droplets. Another possibility that could
explain our results is a possible concurrent overexpression
of cholesteryl ester hydrolases when the cells are treated
with Br-cAMP. Related to this, Brown and Col [29]
demonstrated that stored cytoplasmic cholesteryl esters in
macrophages are constantly undergoing a cycle of hydro-
lysis and re-esterification.

However, in macrophages not treated with Br-cAMP,
we were able to see an increase in CE/Chol radioactivity
ratio only in cells stimulated with AK107 with respect to
control. This effect was produced only in cells loaded with
either free cholesterol or LDL. This result could be
explained because cholesterol efflux is higher in Br-cAMP
treated-RAW cells than in the untreated ones. Thus, cho-
lesterol availability for esterification is increased and we
could see the differential effect produced by AK107. It is
important to note that the increment in ACAT] level is not
comparable in magnitude to the increase in CE/Chol
radioactivity ratio.

The increment of ACAT1 produced by AK107 does not
seem to be specific for macrophages, since it has been also
observed in CHOKI cells. We have previously described
[18] that treatment of CHOKI1 cells with AK107 results in a
higher CE/Chol radioactivity ratio compared with the
treatment with wild-type apoA-I. This fact, however,

cannot be totally attributed to the increased cellular level of
ACAT]I protein in AK107-treated cells, since its CE/Chol
radioactivity ratio is similar to that found in non-apolipo-
protein-treated control cells which have a normal level of
ACAT] protein. We must highlight that RAW and CHOK1
cells behave differently considering intracellular CE
accumulation and the response to apoA-I [27]. As herein
shown, RAW cells can accumulate large amounts of CE in
response to external cholesterol loading without any
observable impairment in cell viability or mitochondrial
functioning.

Among the possibilities that could explain the difference
between the magnitude in the increment in ACAT1 level
and the increase in CE/Chol radioactivity ratio, we can
mention: (a) the accumulation of an inactive form of
ACAT]1 or (b) its accumulation at an unfavorable cellular
compartment with reduced accessibility to the exogenously
added cholesterol.

We have also shown here that ACAT1 protein accu-
mulation is not accompanied by an enhanced mRNA level,
suggesting that it is due to an increased translation rate or
to a decreased protein degradation rate. Regarding this fact,
it was reported that the HDL-2 fraction inhibits ACAT
activity in murine macrophage cultures, but it increases
their synthesis and turnover rates without modifying the
total amount of the enzyme [30]. Moreover, HDL-2 pro-
motes ACAT translocation from perinuclear compartments
of the endoplasmic reticulum toward vesicular structures in
the cellular periphery near plasma membrane. Experi-
mental data support that ACAT inhibition by HDL-2 would
be the consequence of the translocation to an inactive
cellular compartment, and authors propose that HDL-2
behaves as an initiating factor in a signal transduction
pathway leading to intracellular ACAT translocation and
inactivation. It is very likely that the reported action of
HDL-2 is due to its major apolipoprotein, apoA-I. If so, the
deletion of lysine at position 107 could result in an altered
signaling pathway/s leading to the ACATI1 protein accu-
mulation observed in this work. Other studies [31, 32] are
also indicative that distribution of ACAT1 between active
and inactive compartments plays a role in the enzyme
activation in response to cholesterol loading and macro-
phage transformation into foam cells.

Another observation made in this work concerns the
differential effects of wild-type apoA-I and lysine deletion
mutants on the cellular triacylglycerol and choline-
phospholipid distribution. Although all the apoA-I variants
were similarly active in promoting PC efflux, only wild-type
apoA-I was able to decrease the cellular PC/SM ratio. Also,
only the wild-type variant decreases the TG/PL mass ratio in
cells not loaded with cholesterol. These actions of apoA-I
are lost in both tested mutants (AK107 and AK226) indi-
cating that both lysine residues are essentials. The effect

@ Springer



204

Mol Cell Biochem (2013) 377:197-205

of apoA-I on the cellular TG/PL ratio is not observed in
cholesterol-loaded macrophages. Probably, TG/PL mass
ratio decreases to replenish PL removal from cellular TG
generated by specific intracellular lipid traffic, which would
be promoted mainly by apoA-I. At high cholesterol loading,
both Chol efflux and Chol esterification are stimulated, this
latter could be done with fatty acids originated by TG
hydrolysis, but at the same time also PL efflux are promoted
by apoA-I. Therefore, TG/PL mass ratio is barely modified.
In cells loaded with LDL, the lipoprotein also supplies fatty
acids and extra lipids besides Chol, which could explain a
tendency to increase TG/PL mass ratio, considering that
apoA-I and both mutants are active to promote Chol and PL
efflux.

In summary, we have demonstrated that though lysine
deletion at position 107 or 226 does not affect the ability of
apoA-I to stimulate Chol and PL efflux, both deletions
affect the ability of apoA-I to redistribute cellular TG and
choline-phospholipids. The lysine deletion at 107 position
(apoA-I Helsinki) produces a remarkable accumulation of
ACAT-1 protein which is related to an increment in CE/
Chol only in macrophages non-treated with Br-cAMP.
More studies will be necessary to understand the relation-
ship of these results with the increased atherogenic risk of
AK107 holder patients.
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