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human HDL2b (39); peak 2 at 9.5-11 nm corresponding
to HDL2a; peak 3 at 8.0-8.5 nm corresponding to HDL3a;
peak 4 at 7.4-7.8 nm corresponding to HDL3b/3c; and
peak 5 at 7 nm corresponding to lipid free/poor apoAl
(also called pre3 HDL). The major HDL subspecies were
found in peaks 2 and 3, and analysis of band density re-
vealed only minor differences between the profiles of male
HDL samples from human apoAl and 4WF transgenic
mice (Fig. 3A). To assess protein composition, the isolated
HDL was analyzed by SDS-PAGE. ApoAl represented
~65% and 62% of the total HDL protein on the gel in hu-
man apoAl and 4WF HDL, respectively (Fig. 3B). ApoA4
represented 2-3% of the total HDL protein, and the band
corresponding to apoA2 and apoC’s represented ~30% of
the total HDL protein in the human apoAl and 4WF trans-
genic HDL.

We then performed a lipid composition analysis on the
isolated HDL and found that there did not appear to be
any meaningful differences in free cholesterol, cholesteryl
esters, total cholesterol, or phospholipid, all normalized
to HDL protein, between the samples from human apoAl

Fig. 3. HDL profile and protein composition. Non-
denaturing gradient gel electrophoresis (A; male
samples) and SDS-PAGE (B; female samples) were
performed on human apoAl and 4WF transgenic
HDL isolated by sequential gradient ultracentrifuga-
tion. HDL samples were run at 10 pg of total HDL
protein per lane, stained with Coomassie blue, and
scanned by densitometry.

and 4WF transgenic mice (supplementary Table 1). In
HDL from both transgenic lines and genders the total
cholesterol represented ~31-35% of the total lipids pres-
ent on HDL particles, and phospholipids represented
~59-65% of the total lipids levels. We did not have suffi-
cient sample to quantify HDL TGs in male samples; how-
ever, we found similar TG levels in human apoAl and 4WF
HDL isolated from female mice (representing 1.6% and
1.3% of the total lipids, respectively).

Human apoAl and HDL-C turnover

We performed a human apoAl turnover study in co-
horts of human apoAl and 4WF transgenic mice using
*H,0 labeling as previously described (25). As seen above
in Fig. 2, males in this study had consistently higher hu-
man apoAl levels compared with females, which we repli-
cated in our turnover cohort (P < 0.01 and P < 0.001 for
human apoAl and 4WF transgenic mice, respectively, af-
ter Bonferroni correction; Table 1). Among the human
apoAl transgenics, this was associated with a 60% increase
in PR (P< 0.01), and a 27% increase in FCR (P < 0.05).

TABLE 1. Plasma levels and kinetics of human apoAl in human apoAl and 4WF male and female
transgenic mice (n = 4)

ApoAl ApoAl 4WF 4WF
Male (1) Female (2) Male (3) Female (4) P, 1versus2 P, 3versus4 P, 1versus3 P, 2versus4
ApoAl levels 4389 +15.4 351.4+16.6 436.5 +23.3 329.5+23.6 <0.01 <0.001 NS NS
(mg/dl)
ApoAl PR 1213+ 037 7.62+0.2 1029+1.65 6.28+0.87 <0.01 <0.01 NS NS
(mg/kg/h)
ApoAl FCR 6.14+£0.03 4.83+0.32 5.24+0.8 4.22 +£0.30  <0.05 NS NS NS
(%/h)
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Similarly, among the 4WF transgenics, this was associated
with a 64% increase in PR (P< 0.01) and a nonsignificant
24% increase in FCR. Thus, the major reason for higher
human apoAl levels in male versus female transgenic mice
is the increase in apoAl PR. Within each gender, we com-
pared human apoAl turnover in the wild-type and 4WF
transgenics. In males, the wild-type human apoAl versus
the 4WF transgenics had nonsignificant 18% and 17% in-
creases in apoAl PR and FCR, respectively. In females, the
human apoAl versus the 4WF transgenics had marginal
21% and 14% increases in apoAl PR and FCR, respec-
tively. Thus, there were only small effects of the 4WF
apoAl isoform on apoAl turnover.

HDL-C turnover was only performed in the female hu-
man apoAl and 4WF transgenics. Unlike the cohort in
Fig. 1, where HDL-C trended 7% lower in the human
apoAl versus 4WF transgenic females, in this cohort of fe-
males, selected for matched human apoAl levels, HDL-C
was 38% higher in the human apoAl versus the 4WF trans-
genics (P=0.021, Table 2). This increased HDL-C was as-
sociated with 30% higher HDL-C PR (P = 0.046), without
any significant effect on HDL-C FCR (Table 2). Thus,
HDL-C levels were found to be significantly different be-
tween the two transgenic lines in females due to altered
PR, despite the fact that the mice were matched for hu-
man apoAl levels (Table 1).

RCT in human apoAl and 4WF transgenic mice

RCT was assessed in ~“6-month male human apoAl and
4WF transgenic mice matched for human apoAl levels (n =
5 per group, the same mice shown in Fig. 1) by subcutane-
ous injection of [BH]cholesterol-labeled foam cells and fol-
lowing the cholesterol efflux and radioactivity into the
plasma, liver, and feces at 72 h postinjection. The 4WF
transgenic hosts had ~31% less [3H]cholester01 transfer to
the plasma when compared with the human apoAl trans-
genic hosts (Fig. 4A, P = 0.006), which is larger than the
23% difference in HDL-C levels between the two transgenic
lines. Despite the large difference in RCT to the plasma
compartment, RCT of [SH]Cholesterol to the liver and feces
was not different between the human apoAl and 4WF trans-
genic lines (liver RCT = 6.97 + 0.6% and 7.10 + 0.62%, and
fecal RCT = 21.7 + 2.1% and 20.7 + 1.9% in human apoAl
and 4WF transgenics, respectively; Fig. 4B, C).

Ex vivo evaluation of plasma efflux capacity from apoAl
and 4WF transgenics

To further examine the functional properties of the hu-
man apoAl and 4WF apoAl isoforms produced in vivo, we
tested the ability of plasma from apoAl and 4WF transgenic

TABLE 2. Plasma levels and kinetics of HDL-C in human apoAl
and 4WF female transgenic mice (n = 4)

HDL-C
Levels, mg/dl FCR, %h PR, mg/kg/h
WT apoAlTg o 111.3+7.3 1.56 £ 0.2 0.78 + 0.08
4WF apoAlTg e 80.8 1.5 1.65+0.2 0.60 + 0.07
P 0.021 0.626 0.046

mice with matched human apoAl levels to promote cho-
lesterol efflux from either [14C]cholester01—loaded wild-
type BMDMs or RAW264.7 macrophages. Our prior study
demonstrated that cholesterol efflux increased linearly
with mouse plasma concentrations up to 0.5% (30); thus,
we used 0.4% (v/v) in our efflux studies (40). The plasma
from human apoAl and 4WF transgenic mice similarly in-
creased cholesterol efflux from BMDMs by 2.9- and 3.2-
fold, respectively, compared with no plasma control (Fig.
A, P < 0.001). In cholesterol-loaded RAW264.7 macro-
phages, transgenic plasma significantly increased [HC]
cholesterol ABCAl-independent and total efflux when
compared with no plasma control (Fig. 5B). Total choles-
terol efflux from these cells was similar in presence of
plasma from human apoAl versus 4WF transgenic mice
(17.2 + 1.7% vs. 17.7 + 1.2%, respectively; Fig. 5B). How-
ever, we found that ABCAl-independent efflux was slightly
higher in presence of plasma from human apoAl trans-
genics versus 4WF transgenic mice (7.7 + 0.6% and 7.0 +
0.2%, respectively, P< 0.05; Fig. 5B). Plasma from the hu-
man apoAl and 4WF strains had efficient and similar
ABCA1l-dependent acceptor activity (9.2 + 2.0% vs. 10.7 =
1.2%, respectively; Fig. 5B). Overall, our data indicate that
plasma from 4WF transgenic mice had similar total choles-
terol efflux capacity compared with plasma from apoAl
transgenic mice.

Ex vivo evaluation of native and oxidized apoAl and
4WF HDL ability to efflux cholesterol from RAW 264.7
macrophages

Previous in vitro studies have shown that purified re-
combinant 4WF apoAl maintains its activity as an ABCA1-
dependent cholesterol acceptor upon oxidation by the
MPO/H,0,/Cl  system, while the wild-type isoform be-
comes dysfunctional under the same conditions (21). We
hypothesized that oxidized HDL from 4WF transgenic
mice would maintain its cholesterol acceptor activity bet-
ter than oxidized human apoAl HDL. To test our hypoth-
esis, we isolated HDL from male human apoAl and 4WF
transgenic mice with matched plasma apoAl levels via ul-
tracentrifugation. A portion of the HDL isolated from
both strains was oxidized by MPO/H,0,/Cl  system (10 mol
of HyOy/mol of apoAl), and modified and unmodified
HDL at 50 pg human apoAl per ml was used as a choles-
terol acceptor incubated with [SH]ChOICS[CI”Ol labeled
RAW264.7 cells. The ABCAl-independent cholesterol ac-
ceptor activity of HDL obtained from human apoAl trans-
genic mice was significantly lower (reduced by 27%) after
oxidation (Fig. 6A). The HDL obtained from 4WF trans-
genic mice had slightly less ABCAl-independent choles-
terol acceptor activity (17% lower) compared with HDL
from apoAl transgenics, but its ABCAl-independent
cholesterol acceptor activity was not impaired upon oxida-
tion (Fig. 6A). ABCAl-dependent cholesterol efflux is
higher in magnitude and, as expected, appeared to be more
sensitive to MPO oxidation than the ABCAl-independent
cholesterol efflux. Unmodified 4WF HDL had 12% lower
cholesterol ABCAl-dependent acceptor activity than un-
modified apoAl HDL (9.2 +0.2% vs. 10.5 + 0.6%, respectively,
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Fig. 4. RCT in human apoAl and 4WF transgenic mice with matched levels of human plasma apoAl. RCT
to plasma (A), liver (B), and cumulative feces (C) 72 h post [f;H]labeled foam cell injection into human
apoAl and 4WF male transgenic mice hosts. Data are presented as mean = SD (n = 5 per group). Values
represent % of the injected [*H]cholesterol counts. Pvalue shown for significant differences by unpaired

-test.

P<0.05; Fig. 6B); however, MPO oxidized apoAl HDL lost
all of its ABCAl-dependent cholesterol acceptor activity
(not significant vs. no plasma control; P < 0.001 vs. un-
modified apoAl HDL), while MPO oxidized 4WF HDL
still maintained half of its cholesterol acceptor activity (P<
0.001 vs. oxidized human apoAl HDL; Fig. 6B). Similar
results were observed for total cholesterol acceptor activity
(Fig. 6C), with oxidized HDL from 4WF mice having 1.8-
fold higher total acceptor activity than oxidized HDL from
human apoAl mice (P< 0.001 by ANOVA posttest).

Native and oxidized apoAl and 4WF HDL binding and
uptake by primary mouse hepatocytes

To assess the ability of unmodified and MPO-modified
HDL from human apoAl and 4WF transgenic mice to in-
teract with SR-BI, we performed Dil-labeled HDL uptake
and binding assays using freshly isolated primary hepato-
cytes from wild-type C57BL/6 mice, which take up HDL
primarily via SR-BI (36). We isolated HDL from female hu-
man apoAl and 4WF transgenic mice via ultracentrifuga-
tion and a portion of each was oxidized by the MPO/
H,0,/Cl system (10 mol of HyOy/mol of apoAl). We ob-
served that MPO oxidation of HDL from human apoAl
transgenic mice significantly impaired its binding by ~47%
(P<0.01 by ANOVA; Fig. 7A). The unmodified HDL from
4WF transgenic mice had equivalent binding to hepato-
cytes compared with unmodified HDL from human apoAl
transgenic mice. However, oxidized 4WF HDL still main-
tained all of its hepatocyte binding activity compared with
its unmodified form (Fig. 7A). The uptake of HDL from
apoAl transgenic mice was 23% higher than the uptake of
HDL from 4WF transgenic mice (P< 0.01 by ANOVA; Fig.
7B). However, upon MPO oxidation, the uptake of apoAl
transgenic HDL was markedly impaired (reduced by
~60%; P< 0.001 by ANOVA), while the uptake of oxidized
HDL from 4WF transgenic was only reduced by ~26% (P<
0.05 by ANOVA). Thus, the 4WF HDL was more resistant
to MPO oxidation in regard to its ability to be bound and
taken up by hepatocytes, presumably via SR-BI.
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In vivo MPO-dependent modification of wild-type
human apoAl

We tested whether human apoAl is modified in vivo by
MPO by injecting human apoAl protein subcutaneously
and zymosan intraperitoneally in C57BL/6 wild-type and
mouse MPO-deficient mice. We previously demonstrated
that zymosan induces an acute inflammatory response in
mice, which reduces RCT (40). Three days later, we as-
sayed the mouse plasma for human apoAl containing the
MPO-specific oxTrp72 modification using a newly devel-
oped sensitive and specific ELISA assay (30). There was no
detectable oxTrp72-apoAl in MPO-deficient mice lacking
the MPO gene, whereas in MPO-expressing mice there
was 4.24 + 0.07 ug of oxTrp72 per mg of total plasma hu-
man apoAl. The findings provided further evidence that
plasma wild-type human apoAl can be oxidized by MPO
in vivo.
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Fig. 5. Ex vivo evaluation of apoAl and 4WF plasma cholesterol
acceptor activity. A: Plasma cholesterol acceptor activity from wild-
type mouse BMDMs. B: Plasma cholesterol acceptor activity from
RAW264.7 cells in the absence or presence of 8Br-cAMP treatment
to distinguish ABCAl-independent, total, and ABCAl-dependent
(by subtraction of independent from total) cholesterol efflux. For
both panels, no plasma control is shown in black bars; 0.4% (v/v)
plasma from human apoAl (blue bars) or 4WF (green bars) male
transgenic mice with matched human apoAl levels was used as cho-
lesterol acceptor. Data are presented as mean + SD (n = 5 per
group; each sample run in triplicate). Different numbers above
bars show P values <0.001 (A) or Pvalues of <0.05 (B) by ANOVA
with Newman-Keuls posttest.
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DISCUSSION

Functional properties of HDL are considered to play a
major role in determining its protective effects against car-
diovascular disease. Several studies have demonstrated
that HDL isolated from subjects with CAD is dysfunctional,
becomes proinflammatory, and loses its cholesterol ac-
ceptor activity (13-17). MPO-dependent apoAl oxidation
has been identified as one mechanism for transforming
normal HDL into dysfunctional HDL (17, 41). Different
studies have identified specific residues in human apoAl
that are targeted and modified by MPO under oxidative
conditions. Peng et al. (21) found that replacing all four
Trp residues with phenylalanine, creating the 4WF vari-
ant, led to a fully functional apoAl that is highly resistant
to MPO-mediated oxidation as determined by its choles-
terol acceptor activity. Thus, the 4WF isoform of apoAl
may have a therapeutic potential to promote RCT in indi-
viduals who are exposed to oxidative conditions and have
high levels of dysfunctional HDL. Human atheroma is
highly oxidative and contains abundant MPO; therefore,
the 4WF oxidantresistant variant of human apoAl may be
superior in preventing plaque formation or promoting
RCT and atherosclerosis regression. In this study, we ex-
panded on the previous work by comparing the oxidant-
resistant 4WF variant with its human apoAl wild-type
isoform made in vivo in mouse models. We generated a
new line of transgenic mice carrying the 4WF variant of
human apoA1l protein on C57BL/6 background. By breed-
ing the 4WF transgenic mice to homozygosity, we obtained
mice with plasma human apoAl levels that matched those
found in mice heterozygous for the wild-type isoform of
human apoAl.

We found that gender had a significant effect on the
plasma levels of human apoAl in both lines of transgenic
mice, with male mice having significantly higher levels
than female mice (~1.6-fold). It is well known that there is
a significant gender effect on apoAl and HDL-C levels in
humans with females having higher plasma apoAl and
HDL-C than males (42, 43). Schaefer et al. (42) reported
that this gender effect was due to a higher apoAl PR in
females versus males. Although postmenopausal estrogen
therapy in women is associated with increased HDL-C lev-
els due to increased apoAl PR (44), physiological estrogen

et

«s“«i*

Cc
207 ABCA1-Independent 207 ABCA1-Dependent 20-fotal czholesterol Efflux Fig. 6. Plasma HDL-C acceptor activity in the ab-

sence or presence of ex vivo MPO-mediated oxida-
tion. ABCAI- 1ndependent (A), ABCAl-dependent
(B), and total (C) [ H cholesterol effluxed from
RAW 264.7 cells in the presence of either MPO buffer
control, native (filled bars) or MPO-oxidized (open
bars) HDL isolated from apoAl (blue) or 4WF (green)
transgenic mice. HDL containing human apoAl or
the 4WF isoform, isolated form male mice, was added
at a final concentration of 50 pg of apoAl/ml of me-
dia. Data are presented as mean + SD (each condition
run in triplicate). Different numbers above bars show
Pvalues <0.001 (A) or <0.05 (B, C), by ANOVA with
Newman-Keuls posttest.

does not play a major role in regulating HDL-C, as HDL
stays relatively constant in human females during puberty
and menopause (45). Instead, testosterone appears to be
the major sex hormone in humans that physiologically
regulates HDL-C levels. Boys and girls before puberty have
similar HDL-C levels, which drops in males during puberty
(45, 46). In addition, blockage of endogenous testoster-
one in males increases HDL-C levels (46, 47). From these
human HDL-C data, we infer that testosterone lowers
apoAl PR in humans. Thus, the effect of sex on human
apoAl levels appears to be in the opposite directions in
humans versus transgenic mice. In our study, we observed
that the human apoAl PR was significantly higher in male
apoAl transgenic mice compared with females. By com-
bining our finding with the prior studies, we can only spec-
ulate that the sex effect on human apoAl levels in
transgenic mice is probably due to a sex hormone effect
on human apoAl PR.
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Fig. 7. HDL uptake and binding by primary mouse hepatocytes.
Binding at 4°C (A) and uptake at 37°C (B) of Dil-labeled HDL by
primary mouse hepatocytes normalized to cellular protein. Native
(filled bars) and oxidized (open bars) Dil-labeled HDL from
apoAl (blue) or 4WF (green) transgenic mice was added at a final
concentration of 25 pg of apoAl/ml of media. Data are presented
as mean * SD (each condition run in quadruplicates). Different
numbers above bars show Pvalues <0.05 by ANOVA with Newman-
Keuls posttest.
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We observed that, despite being matched for plasma hu-
man apoAl levels, 4WF transgenic mice usually had lower
plasma HDL-C levels than the human apoAl transgenic
mice in two different cohorts (a trend for males in the first
cohort; significant for females in the second cohort, males
not studied). HDL from both human apoAl and 4WF
transgenic mice was polydisperse on native gel electropho-
resis, similar to human HDL, and in contrast to mouse
HDL, which has one major species (37). We did not ob-
serve much difference in the HDL subspecies between the
two transgenic lines. In addition, we did not observe mean-
ingful differences in HDL protein or lipid composition
between these two strains. Circulating levels of HDL-C are
determined by its degradation and PRs (39). Based on our
HDL turnover study performed only in females, the dif-
ference in HDL-C levels between the 4WF and human
apoAl transgenic mice can be attributed to a significantly
lower PR in the 4WF strain, with no significant effect on
FCR. Thus, 4WF apoAl appears to be less efficient in gen-
erating new HDL-C than human apoAl for reasons that
we do not understand. Thus, we cannot easily explain why
at matched human apoAl levels there is a trend for de-
creased HDL-C in the 4WF transgenic line, which reaches
significance in some, but not all of our paired cohorts. It is
possible that our apoAl immunoassay slightly overesti-
mates the level of 4WF apoAl versus human apoAl, al-
though we used recombinant 4WF and human apoAl
spiked into mouse lipoprotein-deficient plasma to cali-
brate our assay. Our RCT data in these mice are consistent
with the difference in plasma HDL-C, in that RCT to the
plasma was significantly lower in 4WF transgenic mice.
However, the overall or global extent of RCT to the liver
and fecal compartments was very similar in both strains.

Thus, RCT to the plasma compartment does not appear
to be rate limiting for the eventual excretion of macro-
phage foam cell-derived cholesterol. Although different
mouse genetic background may alter the response to
apoAl transgenes (48), both our 4WF and the human
apoAl transgenic model previously made by Rubin’s labo-
ratory (11) are on the C57BL/6] background. It is possi-
ble that subtle genetic variation between these C57BL/6]
strains could account for the observed differences in RCT
between these transgenic strains, but we think it is much
more likely that the RCT effect is inherent to these two
human apoAl isoforms.

Despite strong epidemiological data showing an inverse
correlation between HDL-C levels and CAD risk, it is now
apparent that increasing HDL-C pharmacologically or ge-
netically may not be associated with less CAD (39). Thus,
it is the functions of HDL, rather than HDL-C levels, that
may protect against atherosclerosis. These functions include
RCT, anti-inflammatory, antiapoptotic, antithrombotic,
and endothelial repair activities. Recently, apoB-depleted
serum cholesterol acceptor activity was found to be an in-
dependent predictor of CAD status in a case-control study
(14). Although our group confirmed this result for preva-
lent CAD, we found a paradoxical result in that higher
apoB-depleted serum cholesterol acceptor activity was as-
sociated with higher incident CAD in a longitudinal study

662 Journal of Lipid Research Volume 56, 2015

(15). To test the function of the 4WF isoform to facilitate
cholesterol efflux from macrophages and act as a cho-
lesterol acceptor, we performed ex vivo cholesterol ef-
flux assays in the presence of plasma from the 4WF and
human apoAl transgenic mice with matched human
apoAl levels. Plasma from 4WF transgenic mice had simi-
lar activity as the plasma from human apoAl transgenic
mice in facilitating cholesterol efflux from bone marrow-
derived and RAW264.7 macrophages. This supports
the previous study by Peng et al. (21), which reported
that the 4WF and wild-type recombinant human apoAl
isoforms have equivalent cellular cholesterol acceptor
activity.

Taken together, the data from our study demonstrated
that despite differences in plasma HDL-C levels, 4WF
transgenic mice, compared with human apoAl transgenic
mice, retain similar levels of RCT to the liver and feces, as
well as similar plasma activity to accept cholesterol and fa-
cilitate ex vivo cholesterol efflux from macrophages under
normal conditions. In vitro studies using lipid-free apoAl
found that the 4WF isoform versus wild-type human
apoAl, while still susceptible to MPO mediated cross-linking,
was highly resistant to MPO-mediated loss of its choles-
terol acceptor activity (21). We tested the susceptibility of
HDL from 4WF and human apoAl transgenic mice to
MPO oxidation and found that ABCAl-dependent choles-
terol acceptor activity was almost completely lost in apoAl
transgenic HDL, while oxidized 4WF HDL retained ~50%
of its ABCAl-dependent cholesterol acceptor activity. 4WF
HDL had a modest 17% reduction in ABCAl-independent
cholesterol acceptor activity, which we attribute to a small
reduction in HDL-C in samples with matched apoAl lev-
els. We did not directly test the effect of 4WF transgenic
HDL on ABCGIl-mediated cholesterol efflux. However,
because ABCGl-mediated efflux is one of the pathways in-
volved in ABCAl-independent efflux, we can assume that
4WF HDL has at most a small effect on ABCGl-mediated
cholesterol efflux. Why was the 4WF HDL only 50% pro-
tected from the MPO-mediated loss of its ABCAl-dependent
cholesterol acceptor activity, while 4WF recombinant
apoAl protein was almost completely protected from this
MPO-mediated loss of activity? First, 4WF transgenic HDL
contains ~10% mouse apoAl, which due to its conserved
Trp residues is expected to be susceptible to MPO-mediated
loss of function. Second, 4WF HDL contains lipids that
may also be oxidized by MPO leading to the formation of
lipid peroxides that may create other types of apoAl
modification associated with loss of cholesterol acceptor
activity.

Recently, Huang et al. (30) described that the MPO-
mediated oxidation of human apoAl Trp72 is the single
most important modification resulting in the loss of its
cholesterol acceptor activity. Furthermore, it was found
that ~20% of human apoA1l recovered from aortic plaques
is modified by oxidation at Trp72. In addition, it was dem-
onstrated that oxidized Trp72-apoAl recovered from
human atheroma has impaired ABCAl-dependent HDL
biogenesis activity with cultured cells and in vivo after
injection into apoAl-deficient mice (30).
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Previously, Wu et al. (49) demonstrated that MPO oxi-
dation of reconstituted HDL (rHDL) impaired its ability
to activate LCAT. Recently, DiDonato et al. (50, 51), made
recombinant human apoAl with the specific substitution
of Tyr166 by nitro-tyrosine, incorporated by the use of an
orthogonal nitro-tyrosine tRNA synthase. rHDL made with
nitro-Tyr166 apoAl was markedly impaired in its ability to
activate LCAT compared with wild-type apoAl (50, 51).
Our HDL compositional analysis demonstrated that hu-
man apoAl and 4WF transgenic HDL have similar choles-
teryl esters to total cholesterol ratios; thus, we do not think
that 4WF apoAl has impaired ability to activate LCAT.
However, we suspect that MPO will equally impair LCAT
activation of these two HDL isoforms, as both species re-
tain the MPO-sensitive Tyr166 residue.

In conclusion, we have I) generated and characterized
a new line of transgenic mice carrying the 4WF isoform of
human apoAl protein; 2) demonstrated that the 4WF
transgenic mice retain similar levels of RCT to the liver
and feces as human apoAl transgenics; 3) established that
4WF plasma has a similar ability to accept cholesterol and
facilitate ex vivo cholesterol efflux from macrophages as
human apoAl transgenic plasma; and 4) found that the
4WF transgenic HDL is superior to human apoAl trans-
genic HDL in retaining its cholesterol acceptor activity af-
ter ex vivo MPO-mediated oxidation, providing further
proof that apoAl Trp residues play a major role in apoAl
dysfunction. Further studies are needed to test the superi-
ority of 4WF isoform compared with wild-type human
apoAl in delaying atherosclerosis progression and pro-
moting lesion regression Al
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