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Introductlon

Liver X Receptors (LXR) are nuclear receptors with ligand-dependent
transcription factor function and play an important role in lipid metabolism.
LXR has two isoforms, LXRa and LXRB. These two isoform have similar protein
structure and target gene but different tissue distribution patterns. LXRa is
primarily expressed in liver, kidney, intestine, adipose tissue, and macrophages,
whereas LXRB is expressed everywhere (Ishikawa et al. 2013). Estrogen
Receptors (ER) are also nuclear receptors and function as ligand- inducible
transcription factors and signaling molecules. ER regulate gene expression by
interacting either in a protein-DNA manner through cognate DNA sequences
called responsive elements, or in a protein—protein manner with other
signaling molecules (Ishikawa et al. 2013). There are functional overlap
between LXR and ER; however, the precise mechanism on the LXRER
interaction has not been investigated.

Previously, we found that LXRB and ERa are colocalized and functionally
coupled in vascular endothelial cell (EC) plasma membrane caveolae/lipid rafts
(Ishikawa et al. 2013). ERa-LXRB complex plays an important role in vascular
NO production and the maintenance of endothelial monolayer integrity in vivo
(Figure 1).
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Figure 1. Interaction model of ERaand LXRB.

We further studied the interaction between ERa and LXRp. ERa lacking AF-1
(A/B) and DNA binding domain (DBD, C), respectively, showed similar
interaction affinity as full length ERa towards LXRB. ERa lacking ligand binding
domain (E) did not show interaction with LXRB. However, ERa lacking the
hinge (D) showed interaction. We concluded that the interaction between ERa
and LXRB involves amino acids 300-330 within the ligand binding domain of
ERa and that the interaction is dynamically regulated by ligand binding to
either receptor (Ishikawa et al. 2013).
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Figure 2. LXRBand ERa interact|
directly via the ligand-binding
domain of ERa.
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There are several splicing variants of ERa, including ERa-46, which exist in
breast cancer cells (Chantalat et al., 2016). To analyze the interaction between
ERa variants and LXRB, we hypothesized that 1) LXRB agonist GW3965 (GW)
stabilized the complex and 2) there is a protein-protein complex between ERa
variants and LXRB, thus possibly playing a significant role in breast cancer
development. We also created a truncated mutation of LXRB, which lacks DBD,

to examine its interaction with ERa.
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Figure 3. Models of ERafull length and mutated. ERo— 66 is the full length protein. ERod6 has the
domain AF-1(178 amino acids at N-terminus) truncated. ERa+100 has atruncated domain AF-1 (100

results

LXRB— ERalinteraction was increased by their ligands

Anti-ERaAb =
Anti-LXRB Ab = B o=
Anti-CyclophilinAb - -+

113 kDa '
92 kDa

-
529 kDa.

35.4 KDagme
29 kDa.

21 kDag—-

Negative

+ - -+
+ - +
-+ +
- -
- -
2] 6w

BExpression of ERavariant proteins

variants.

Positive

Figure 5. TNT Expression result of translated proteins. Lane 1 was
the full-length ERo. Lane 2 was the ERa-100. Lane 3 was the ERo-
46. Multiple bands were observed indicated the presence of other

Figure 4. Western blot detecting ERa in the
LXRB - ERa complex. Lane 1, lane 4, and lane
7 were pulled down with ERa Rabbit
Antibody in Co-immunoprecipitation Assay
(ColP). Lane 2, lane 5, and lane 8 were
pulled down with LXR3 antibody in Co-lP.
Lane 3, lane 6, lane 9 were pulled down with
a control antibody in CoP, thus, be the
negative control. Lane 1, 2, 3 had no ligand.
Lane 4, 5, 6 had an ERligand (E2). Lane 7, 8, 9
had an LXRligand (GW).
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Figure 6. CodP resullt of protein
complex between 1) ERa
variants and full length LXRB
and 2) ERovarants and
truncated LXRB. Lare 1, 2, 3, 4
were protein inputs (Before Co-
IP). Lane 1 was the full-length
ERa Lane 2 was the negative
control. Lane 3 was ERo-100.
Lane 4 was ERar46. Lanes 5-10
were the result from ColP.
Lane 5 was using full-length
ERaand full-length LXRB. Lane

6 was the negative control.
Lane 7 was ERo+100 with full
length LXRB. Lane 8 was ERo+
46 with full length LXRB. Lane 9
was ERo-100 with truncated
LXRB. Lane 10 was ERa+46 with
truncated LXRB.

Promega TNT Coupled Transcription/Translation system. This system
was used to express ERa variants and truncated DBD-LXRB protein. The|
reagents were added according to the protocol, and sample solutions were
incubated at 30°C for 90 minutes. The samples were run through a 10% SDS{
PAGE,and gel was prepared for western blotting.

Co-immunoprecipitation assays (Co-IP). Co-IP was used to test protein
interaction in vitro. First, the ERa variant and LXRB protein from TNT system
and GW compound was incubated on a shaker at room temperature for 30|
mins. After, 40 pL of ~100% slurry of protein A/G was added to the mixture,
and incubated for another hour. The complex was then pulled down with
anti-LXRB antibody. Lastly, the beads were washed with TBS-T, and the|
samples were prepared for 10% SDSPAGE, and the Co-IP proteins were|
detected with western blot using an anti-ERa rabbitantibody.

Western Blot. The Co-IP proteins were denatured at 95°C in SDSbuffer

and separated by 10% SDSPAGE. Then the proteins were transferred to
PVDF membrane at 4°C at 110V for 1 hour. The membrane was blocked with
5% milk for 1 hour, then incubated with primary anti-ERa rabbit antibody at|
4°C overnight. After that, the membrane was washed and detected with
both secondary anti-rabbit antibody and chemiluminescent solution. The]
membrane was exposed for 2 minutes and analyzed with Li-Cor.

dIscusslon

Although the results were not completely expected, the CodlP|
assays displayed interesting results. The CoHP results (figure 6)
have validated that there is no protein-protein complex between
ERa46 and both full length and truncated LXR3. Rather, full
length DXRB formed a complex with ERa-100, and further,|
validated with truncated LXR3 complex. It is suspected that ERo+
100 has higher affinity than other variants for LXRB. Another|
unexpected result is the presence of two molecular sizes from
ERa variants detected on figure 5. Even though there are two
unexpected ERa protein sizes, we predict that the LXRB interacts|
with the higher molecular size of the variants. More studies are|
needed to determine the affinity of LXR3 as well as mutated
LXRB to ERa variants. With these results, we hope to conduct]
more studies and look into biological significance of ERo-100 and|

XRB complex.

Future studles

1.“Inverse” Co-immunoprecipitation Assay where ERaAntibody is used
to pull down and detect LXRB.

2. Testfor interaction between ERavariants and other LXRB variants.
3. Determine biological significance of ERa46 and ERa100.

4. Kinetic analysis between the ERavariants and full length LXRB.
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