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Abstract

AIM: To investigate the role of [breast and ovarian can-
cer susceptibility 1 (BRCA1)-associated RING domain 1
(BARD1)]/BRCA1 E3-ubiquitin ligase complex in govern-
ing the stability of mutant liver X receptor-o. (LXR-a)
protein in coronary heart disease (CHD) subjects.

METHODS: The expression analysis of various genes
was carried out by quantitative real time polymerase
chain reaction and western blotting within blood mono-
nuclear cells of human CHD subjects at various stages
of coronary occlusion and their corresponding normal
healthy counterparts. Immunoprecipitation experiments
were performed to establish protein interactions be-
tween LXR-o. and BARDL1. Peripheral blood mononucle-
ar cells were cultured and exposed to Vitamin Ds and
Cisplatin to validate the degradation of mutant LXR-a
protein in CHD subjects by BARD1/BRCA1 complex.

RESULTS: The expression of mutant LXR-a. protein in
CHD subjects was found to decrease gradually with the
severity of coronary occlusion exhibiting a strong nega-
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tive correlation, r = -0.975 at P < 0.001. Further, the
expression of BARD1 and BRCA1 also increased with
the disease severity, # = 0.895 and 0.873 respectively
(P < 0.001). Immunoprecipitation studies established
that BARD1/BRCA1 complex degrades mutant LXR-a via
ubiquitination. The absence of functional LXR-a. protein
resulted in increased expression of inflammatory cyto-
kines such as interleukin (IL)-6, IL-8 and interferon-y
and decreased expression of ABCA1 (ATP-binding cas-
sette Al) (r = 0.932, 0.949, 0.918 and -0.902 with
respect to Gensini score; P < 0.001). Additionally, cell
culture experiments proved that Vitamin Ds could pre-
vent the degradation of mutant LXR-a and restore its
functional activity to some extent.

CONCLUSION: Mutant LXR-a protein in CHD subjects
is degraded by BARD1/BRCA1 complex and Vitamin Ds
can rescue and restore its function.

© 2013 Baishideng. All rights reserved.
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Core tip: The present study proposes that the stability
of mutant liver X receptor-a. (LXR-a)) protein in blood
mononuclear cells of human coronary heart disease
(CHD) subjects is governed by its ubiquitination depen-
dent degradation by [breast and ovarian cancer suscep-
tibility 1 (BRCA1)-associated RING domainl (BARD1)]/
BRCA1 E3 ubiquitin ligase complex. Additionally, BARD1/
BRCA1 expression shows an increasing trend with re-
spect to severity of coronary occlusion. This degradation
is rescued to some extent by the ability of Vitamin D3
to bind mutant LXR-a. protein thus providing warranted
evidence that dietary supplementation of Vitamin Ds in
such subjects may be exploited therapeutically.
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INTRODUCTION

Liver X receptor-a (LXR-q) is a ligand activated tran-
scription factor that plays a pivotal athero-protective role
by regulating genes involved in lipid metabolism and re-
verse cholesterol transport [e.g., ATP-binding cassette Al
(ABCA1), ABCGI, Apolipoprotein E] and by inhibiting
nuclear factor kappa-B mediated inflammatory responses
and proliferation of vascular smooth muscle cells"™. Sev-
eral 7n vitro and in vivo studies in animal models of athero-
sclerosis have shown that LXR-q, agonists can attenuate
lesion progression and also lead to regression of an al-
ready established plaque[&w. The observation that statins
as well as vitamin C, both have an inherent ability to up-
regulate LXR-a"” further undetline its importance. Find-
ings from our laboratory have demonstrated that both
normolipidemic and hyperlipidemic human coronary
heart disease (CHD) subjects have significantly higher
expression of blood cellular LXR-q, as compared to the
corresponding controls"”. This is in sharp contrast with
the observed protective role of LXR-a. Paradoxically
there is an increased expression of LXR-a with the cor-
responding increase in severity of coronary occlusion!"”
Further work has partly resolved this paradox by reveal-
ing three critical mutations in its ligand binding domain
involving Asp324, Pro327 and Arg328 which compro-
mises its ability to interact and get activated by its natural
ligandsm. But to fully understand this apparent paradox
it is imperative to explore the stability and expression of this
mutant LXR-q, protein. Recently Kim ¢ a * have shown
that ligand free LXR-q interacts with an E3 ubiquitin
ligase heterodimer complex of breast and ovarian cancer
susceptibility 1 (BRCA1) and BRCA1l-associated RING
domain 1 (BARD1), and is subsequently degraded. Since
mutant LXR-qa in CHD patients is also unable to bind
to its ligand, the present study was addressed to explore
the role of BARD1/BRCAT1 (breast and ovarian cancer
susceptibility 1) complex in governing the stability of
mutant LXR-a in these subjects.

MATERIALS AND METHODS

Subject selection

Freshly diagnosed male subjects (# = 40) with confirmed
coronary heart disease (diagnosed for the first time upon
coronary angiography) and control subjects (# = 10, age
and gender matched with angiographically proven not-
mal coronary arteries) were selected for the study from
the outpatient clinic of Department of Cardiology, Post-
graduate Institute of Medical Education and Research,
Chandigarh, with their prior informed consent. Females,
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diabetics, individuals suffering from cardiomyopathies,
any infectious disease, systemic illness, serious organ dis-
ease, serious psychiatric illness, chronic alcohol abuse and
anti-convulsant therapy were excluded from this study.
Further, subjects taking any drug namely lipid lowering
drugs or antthypertensive or anti-diabetic drugs (which
could intetfere with the study) wete also excluded from
the study. The study was approved by institute’s ethical
committee and conforms to the principles outlined in the
declaration of Helsinki"”. The laboratory variables of
the patients are given in Table 1. The severity of coro-
nary occlusion in CHD patients was measured by Gen-

120]

sini Score™" and the subjects were categorized into five

groups as described in Table 2.

Gene expression analysis and immunoprecipitation
Peripheral blood mononuclear cells (PBMCs) were
isolated from 5 mL of heparinized blood using Ficoll-
Hypaque density gradient method”. RNA was isolated
using standard guanidinium thiocynate method™. The
extracted RNA was reverse transcribed using Revert Aid™
first strand synthe 2.3). B-actin (Sigma Aldrich) was taken
as an invariant control for both transcriptional and trans-
lational expression studies.

Immunoprecipitation and western blotting

The cells were lysed with non-denaturing lysis buffer |
20 mmol/L Tris HCI (pH = 8), 137 mmol/L NaCl, 10%
glycerol, 1% Triton X-100 and 2 mmol/L EDTA (Ethylene
Diamine Tetraacetic Acid)] containing protease inhibitor
cocktail (Sigma Aldrich). For immunoprecipitation, equal
amounts of total cell extracts from CHD subjects (GS =
10-20) and healthy controls were incubated with LXR-a
antibody, and the immunoprecipitated complexes were col-
lected using protein-G sepharose beads (Sigma Aldrich).
Further, pellets were washed 3 times with 1 mL non-
denaturing lysis buffer, protein eluted in sample buffer
(0.125 mol/L Tris, 2%SDS, 5% 2-mercaptoethanol) and
subjected to western blotting. For direct western blotting,
protein extracts were electrophoresed by SDS-PAGE (
125 mL/L, Sodium dodecyl sulphate-poly-acrylamide gel
electrophoresis), transferred to nitrocellulose membranes
and probed using specific antibodies against LXR-q,
BARD1, BRCA1 and B-actin. B-actin was used as an invari-
ant control. Each band on the immunoblot was scanned
densitometrically using Scion Image Analysis software. The
results were expressed as intensity ratio of target protein to
B-actin protein taken as arbitrary unit (AU).

Cell culture experiments

PBMCs from healthy subjects and CHD subjects were
seeded in RPMI 1640 medium containing 10% FCS at 37 °C
in 5%COz2 atmosphere and exposed to Vitamin D3 (
1 umol/L) ot Cisplatin (30 umol/L) for 36 h. After the incu-
bation petiod, cells were harvested and processed for RNA
and protein isolation by employing standard methods ",
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Table 1 Laboratory variables of subjects employed in the

study
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Table 3 Primers sequences employed for transcriptional
expression analysis of various genes

Control CHD subjects P value
(n =10) (n = 40)

Age (yr) 51+8 53 +4 NS
Sex M M NA
TC (mg/dL) 179.5+4.7 182.0+3.6 NS
TG (mg/dL) 156.2+ 6.3 167.1+8.7 NS
HDL-C (mg/dL) 498+1.3 426 £3.9 NS
LDL-C (mg/dL) 93.24 +5.67 102.0+5.3 NS
Serum CRP (mg/dL) 0.63 +0.32 110+ 0.51 NS
Serum 25 (OH) Vitamin 16+23 73+32 S
Ds (ng/mL)

CHD: Coronary heart disease; TC: Total cholesterol; TG: Triglyceride;
HDL-C: High-density lipoprotein cholesterol; LDL-C: Low-density lipo-
protein cholesterol; M: Male; NS: Not significant; NA: Not applicable; S:
Significant; CRP: C-reactive protein.

Table 2 Subject groups formed on the basis of severity of

coronary occlusion as measured by gensini score

Group Gensini score No. of subjects

Control 0 10

Group I 1-10 10

Group II 11-20 10

Group Il 21-30 10

Group IV >30 10
Statistical analysis

Statistical analyses were performed by SPSS Windows ver-
sion 19. Correlation between severity of CHD and expres-
sion of various genes was evaluated by Spearman rank-
correlation coefficient, P value < 0.01 taken as statistically
significant. Data were presented as mean * SD. Statistical
comparisons between multiple groups were made by
ANOVA (One way Analysis of Variance). P value < 0.05
was considered statistically significant.

RESULTS

As reported earlier!”, we observed similar pattern of 3 criti-
cal mutations in the ligand binding domain and increased
transcriptional expression of LXR-a with respect to increas-
ing coronary occlusion (data not shown) in all subjects em-
ployed in this study. In contrast, LXR-a protein expression
was found to decrease with increasing severity of coronary
occlusion and exhibited a strong negative correlation with
gensini score (Figure 1A and B). Correspondingly, the ex-
pression of ubiquitin ligase heterodimer BARD1/BRCAL1
increased with respect to increasing severity of coronary
atherosclerosis (Figures 1C and 2E), showing a strong posi-
tive correlation with gensini score (Figure 3A and B). Con-
sequently, the expression of inflimmatory genes such as
interleukin (IL)-6, IL-8 and interferon (IFN)-y was found to
increase and ABCA1, a direct target of LXR-a responsible
for cholesterol efflux, decreased with increasing severity of
disease (Figures 1D and 3C-F). Our previous studies have
proved that Vitamin Ds can bind to mutant LXR-a ligand
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No. Gene Primer pair

1 ABCA1 Forward: 5'-ACCTCGGGCACCGCCTACAT-3’
Reverse: 5'-CGAAGGCCCGCCTGTTTCGT-3

2 BARD1 Forward: 5-GCCAAAGCTGTTTGATGGAT-3
Reverse: 5'-CGAACCCTCTCTGGGTGATA-3’

3 BRCA1 Forward: 5-TAGGGCTGGAAGCACAGAGT-3'
Reverse: 5'-AATTTCCTCCCCAATGTTCC-3’

4 IFN-  Forward: 5-CGTTTTGGGTTCTCTTGGCTGTT-3"
Reverse: 5-CTCCTTTTTCGCTTCCCTGTTTT-3’

5] IL-6 Forward: 5-TGGGCACAGAACTTATGTTG-3’
Reverse: 5-TTGAGGTAAGCCTACACTTTCC-3’

6 IL-8 Forward: 5'-ATGACTTCCAAGCTGGCCGTGGCT-3

Reverse: 5-TCTCAGCCCTCTTCAAAAACTTCT-3
7 p-actin - Forward: 5'-CATGTACGTTGCTATCCAGGC-3’
Reverse: 5-CTCCTTAATGTCACGCACGAT-3’

binding domain™. So, in order to confirm that inability of
LXR-a protein to bind to its natural ligands is responsible
for its degradation, we exposed patient cells to Vitamin
D5 (1 umol/T). The significant increase in the expression
of LXR-q protein in these patient cells unambiguously
revealed that Vitamin Ds bound LXR-q is resistant to deg-
radation by BARD1/BRCA1 complex (Figure 2A). Further,
though the expression of BARD1/BRCA1 complex in pa-
tient PBMCs decteased upon Vitamin Ds exposure, the dif-
ference was not significant as compared to patient cells alone
(Figure 2B). Also, the significantly increased expression of
ABCAL1 in patient cells exposed to Vitamin Ds further vali-
dated our previous findings”” that Vitamin Ds is able to re-
stote the functional activity of mutant LXR-q to some ex-
tent (Figure 2B). As expected, Vitamin D3 treatment did not
have any significant effect on LXR-a protein expression in
normal cells which harbor wild type LXR-a (Figure 2A).
To ascertain the role of BARD1/BRCA1 dependent ubig-
uitination in the degradation of mutant ligand-free LXR-q,
protein, we examined their interaction in patient PBMCs
by co-immunoprecipitation assays. CHD subjects with
GS = 10-20 were selected as per statistical analysis since
such subjects have appreciable expression of both LXR-a
and BARD1/BRCA1 complex. Total cell lysates from
PBMC:s detived from CHD subjects and normal healthy in-
dividuals were immune-precipitated with anti LXR-q anti-
body and immune-blotted with anti-BARD1 antibody. The
results revealed that the mutant LXR-a protein strongly as-
sociated with BARD1 in CHD subjects as compared to that
in healthy controls (Figure 2E). Additionally, direct western
blotting also demonstrated the increased expression of
BARD1 and BRCAT1 protein in PBMCs of CHD subjects
as compared to their healthy counterparts (Figure 2E). To
further precipitate the role of BARD1/BRCA1 complex
in degradation of ligand-free LXR-q, in CHD subjects, pa-
tent PBMCs were exposed i vitro to cisplatin (30 pmol/L)
which has recently been shown to inhibit the E3 ubiquitin
ligase activity of BARD1/BRCA1 heterodimer®. The
observed increase in the expression of LXR-q protein in
patient cells treated with cisplatin in the absence of Vitamin
Ds undoubtedly established the role of BARD1/BRCA1
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Figure 1 Gene expression analysis of various genes with respect to gensini score. A: Mean values of liver X receptor-o. (LXR-c) protein levels in peripheral
blood mononuclear cells (PBMCs) isolated from coronary heart disease (CHD) subjects and healthy controls with respect to increasing gensini score (reflecting the
severity of coronary occlusion). Each bar represents mean + SD for 10 different individuals in each group. The means were compared with one way ANOVA and °P < 0.05
vs control group; B: Statistical correlation between translational expression of mutant LXR-a and gensini score within PBMCs. Values of r show Spearman rank cor-
relation coefficient and P < 0.01 was considered statistically significant; C, D: Mean values of [breast and ovarian cancer susceptibilityl (BRCA1)-associated RING
domain 1] (BARD1) and BRCA1 (C) and interleukin (IL)-8, interferon (IFN)-y, IL-6, and ATP-binding cassette A1 (ABCA1) (D) mRNA expression (change in ACt val-
ues) in PBMCs derived from CHD patients and healthy controls with respect to increasing Gensini Score. Each bar represents mean + SD for 10 different individuals
in each group. The means were compared with one way ANOVA and °P < 0.05 vs control group.

complex in the degradation of mutant LXR-a (Figure 2C). also that human CHD subjects (with or without hyperlip-
Despite the increased expression of LXR-q, protein upon idemia) have conspicuously higher blood cellular LXR-q,

cisplatin exposure, due to the absence of any ligand to acti- mRNA expression as compared to their normal healthy
vate mutant LXR-q, there was no effect on the expression counterparts“()]. However, synthetic agonists for the
of ABCA1 in both normal and patient cells (Figure 2D). LXR-q, activation designed as therapeutic agents for the
BARD1/BRCA1 inhibition also causes a non-significant in- regression of coronary atherosclerosis did not meet the
crease in LXR-a expression in normal cells where wild type expected success. This anomaly got further compounded
ligand free LXR-q, might escape degradation (Figure 2C). by the observation in CHD patients who exhibited in-

creasing transcriptional expression of LXR-qa, within
their PBMCs, with corresponding increase in severity of

DISCUSSION coronary occlusion"”. This paradox was partly resolved
An alarming increase in CHD cases all over the world by our earlier studies which showed that ligand binding
warrants molecular micro-dissection of pathways in- domain of LXR-a protein in CHD subjects harbors a
volved in the initiation and progression of CHD. LXR-q unique genetic aberration (involving Asp324, Pro327 and
has been widely recognized as a master gene that plays a Arg328) which prevents its physiological ligands from
crucial role in cholesterol homeostasis, lipid peroxidation binding and activating the LXR-ou protein, thus render-
and inflammation responsible for the initiation of CHD ing it non-functional”. Further, this mutant LXR-¢
and its clinical implications“’ﬂ. Apart from the observed gene product was shown to acquire by default affinity for
protective effects of LXR-q, agonists in the various cel- Vitamin D3 which can restore the function of mutated
lular and animal model systems"'", the importance of LXR-q, protein to some extent”,

LXR-q, in pathogenesis of CHD is further highlighted by The present study is based on the fact that ligand
the studies from our laboratory which showed that both free LXR- gets degraded by BARD1/BRCA1 heterodi-
statins (drug of choice for CHD) and vitamin C have an mer!"”. Since mutant LXR-g, in CHD subjects is also
inherent capacity to upregulate LXR-q, expression“s] and unable to bind its natural physiological ligands, we at-
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Figure 2 Expression analysis of various genes upon exposure to Vitamin Ds and Cisplatin in peripheral blood mononuclear cells of coronary heart diseasesub-
jects and their healthy counterparts. A: Protein expression of liver X receptor-o. (LXR-c) within peripheral blood mononuclear cells (PBMCs), isolated from coronary heart
disease (CHD) subjects (GS > 30) as well as normal healthy controls, exposed to culture medium enriched with and without Vitamin Ds (1 pmoliL); B: Relative mRNA expres-
sion (change in ACt values) of [breast and ovarian cancer susceptibility 1 (BRCA1)-associated RING domain 1] (BARD1), BRCA1 and ATP-binding cassette A1 (ABCA1) upon
Vitamin D3 exposure in normal and patient cells; C: Protein expression of LXR-o. within PBMCs, isolated from CHD subjects (GS > 30) as well as normal healthy controls,
exposed to culture medium enriched with and without Cisplatin (30 umol/L); D: Relative mRNA expression (change in ACt values) of ABCA1 upon Cisplatin exposure in normal
and patient cells. Each bar represents mean + SD for the combined results of three independent experiments from different individuals in triplicate. The means were compared
with one way ANOVA and °P < 0.05 vs control group (A-D); E: Total cell lysates from PBMCs derived from CHD subjects and normal healthy individuals were immunoprecipi-
tated with anti LXR-o. antibody and immunoblotted with anti-BARD1 antibody. The direct western blotting shows the expression of LXR-o,, BARD1, BRCA1 and B-actin (Sigma
Aldrich) in PBMCs of CHD subjects and normal healthy controls. The experiments were repeated three times from different individuals and representative results are shown. IB:
Immunoblotting; IP: Immunoprecipitation; NC: Normal cells; NS: Non-significant; PC: Patient cells.
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Figure 4 Schematic diagram representing the mechanism of action of liver X receptor-a.. A: Wild type functional liver X receptor-o. (LXR-c) in healthy controls; B:
Mutant non-functional LXR-c in coronary heart disease patients; C: Mutated but functional (to some extent) LXR-a when rescued by Vitamin Ds. BRCA1: Breast and ovar-
ian cancer susceptibility 1; BARD1: BRCA1-associated RING domain 1; LXRE: liver X receptor.

tempted to explore whether this heterodimeric complex compared to that in normal cells (Figure 2C). This may
plays any role in the decrease of LXR-q, protein levels in be explained by the fact that we used 30 umol/L concen-
such subjects. We performed certain preliminary experi- tration of cisplatin as compared to 60 pmol/L used by
ments which showed strong correlation in the degrada- Atipairin ez a/* (which reduced the E3 ubiquitin ligase
tion of LXR-q, and corresponding increase of BARD1/ activity of the BARD1/BRCA1 complex by half) which
BRCAT1 levels along with increasing disease severity would have been toxic to the cells as in our case. Further
(Figures 1A-C, 3A and B). This degradation of LXR-a since there is no ligand to modulate LXR-q transcrip-
protein also explains the increasing expression of inflam- tional activity, the expression of ABCA1 is not affected
matory cytokines IFN-y, IL-6 and IL-8 and decreasing upon cisplatin treatment (Figure 2D). In the previous
expression of ABCA1 (responsible for cholesterol efflux study we have shown that Vitamin Ds has an inherent
particularly from macrophages) with increasing coronary capacity to activate mutant LXR-o in a dose dependent
occlusion (Figures 1D and 3C-F), which would ultimately fashion™. Hence, it becomes imperative to examine
result in increased vascular inflammation and foam cell whether or not the Vitamin D3 bound to mutant LXR-q
formation. Thus, though the expression of LXR-q in- inhibits its degradation by BARD1/BRCAL1. The results
creases with the severity of the disease at the transcrip- clearly showed that mutant LXR-a bound to Vitamin
tional level'” (data not shown for subjects employed in Ds is rescued from degradation and not only brings the
present study), there is absence of functional LXR-q protein level of LXR-q, close to that of normal healthy
protein in CHD subjects (Figure 1A and B). To confirm control (Figure 2A) but also activates it to some extent
the interaction between the two proteins, immunopre- as can be seen by the increased expression of ABCA1 in

cipitation studies were performed which showed a strong patient cells exposed to Vitamin Ds (Figure 2B). Further,
association between mutant LXR-o and BARD1 in CHD Vitamin Ds does not affect BARD1/BRCA1 expression
subjects as compared to the normal healthy counterparts. (Figure 2B). But, Vitamin D5 levels in the serum of CHD
A weak interaction observed between the two proteins in patients are significantly low®*? a5 can also be seen by
the healthy subjects could be explained by the presence the low serum Vitamin Ds levels of the CHD subjects
of any ligand free wild type LXR-a which could also be employed in the present study in comparison to their
bound and subsequently ubiquitinated by BARD1 (Figure healthy counterparts (Table 1). The fact, that statins can
2E). To further precipitate the role of BARD1/BRCAL1 upregulate Vitamin D5 levels might add to their pleiotro-

in degradation of LXR-a 2z ubiquitination in CHD sub- pic beneficial effects”***,

jects, patient PBMCs were exposed to cisplatin (inhibitor In conclusion, our findings provide evidence that
of E3 ubiquitin ligase activity of BARD1/BRCAL1 [24]) mutant LXR-¢ in CHD patients is degraded by BARD1/
in vitro. Though we observed an appreciable increase in BRCA1 E3 ubiquitin ligase complex and since Vitamin
LXR-a protein levels in PBMCs derived from CHD Ds can rescue and simultaneously activate this mutant
subjects upon cisplatin exposure, but it was still lower as LXR-a (Figure 4), dietary supplementation of Vitamin
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Ds in such subjects may be exploited therapeutically.
Further,  XR-¢ gene mutation and the extent of LXR-o
protein degradation may be exploited as potential non-
invasive markers for eatly diagnosis and prognosis, as well
as for predicting the susceptibility of an individual to de-
velop the disease in future. However, population studies
are warranted to substantiate these propositions.

COMMENTS

Background

Atherosclerosis and its clinical manifestations, such as myocardial infarction or
stroke, are the leading causes of morbidity and mortality in the modern world.
Lipid peroxidation and inflammation are the two hallmarks of atherosclerotic lesion
development. Though lipid-lowering agents like statins are the drug of choice,
they do not provide complete protection, thus necessitating an in-depth dissection
of other critical molecular pathways that could alter the disease course.

Research frontiers

Liver X receptor-a. (LXR-a.) is a key athero-protective molecule regulating
cholesterol homeostasis as well as inflammation. Various in vitro and in vivo
studies in mice models have demonstrated the protective role of LXR-o.. The
use of various ligands for activating LXR-a., while avoiding its side effects, is a
research hotspot in this area. Also, the association of Vitamin Ds deficiency with
atherosclerosis progression and its dietary supplementation to prevent or treat
atherosclerosis is another major area of research in relation to atherosclerosis.

Innovations and breakthroughs

Previous studies in the authors’ laboratory have demonstrated that the ligand
binding domain of LXR-o is mutated in coronary heart disease (CHD) sub-
jects, thus rendering it incapable of binding and getting activated by its natural
physiological ligands. Recent studies have established that ligand-free LXR-a.
gets ubiquitinated and subsequently targeted for proteasomal degradation, by
[breast and ovarian cancer susceptibility! (BRCA1)-associated RING domain1
(BARD1)I/BRCA1 E3 ubiquitin ligase complex. Accordingly, in the present study
we explored the role of BARD1/BRCA1 complex in governing the stability of
mutant LXR-a in these subjects. Also a specific inhibitor of BARD1/BRCA1
complex, Cisplatin, was used to warranty the claimed results. They also investi-
gated the role of Vitamin Ds, a natural ligand of mutant LXR-a, in preventing its
degradation by ubiquitination.

Applications

The authors’ findings suggest that dietary supplementation of Vitamin Ds in
CHD subjects may be exploited therapeutically. Further, LXR-«x gene mutation
and the extent of LXR-a. protein degradation may be exploited as potential non-
invasive markers for early diagnosis and prognosis, as well as for predicting the
susceptibility of an individual to develop the disease in future.

Terminology

Atherosclerosis is a chronic inflammatory response to the accumulation of
macrophages and white blood cells in the walls of arteries, promoted by low-
density lipoproteins without adequate removal of fats and cholesterol from the
macrophages. LXR-a is a ligand dependent transcription factor belonging to
nuclear receptor super-family. It forms heterodimer with the LXR and binds to
the regulatory region of target genes, modulating their expression upon ligand
binding. BARD1/BRAC1 forms a functional heterodimer having an ubiquitin
ligase activity that targets specific proteins for proteasomal degradation.

Peer review

The authors explored the role of BARD1/BRCA1 heterodimer in governing the
stability of mutant LXR-o protein in CHD subjects. It is an excellent study.
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