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Effects of Adipokine Retnla on the Regulation of High—-Density Lipoprotein

Metabolism
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Abstract

In this paper, we propose to evaluate the effect of Resistin-like molecule alpha (Retnla) on the
expression of transporters involved in modulating concentrations of peripheral cholesterol and plasma
high-density lipoprotein (HDL) cholesterol. High levels of blood cholesterol are a well-recognized risk
factor for atherosclerosis and are eliminated via the process of reverse cholesterol transport (RCT).
We recently showed that Retnla ameliorates hypercholesterolemia and atherosclerosis by increasing
the the

receptor—deficient mice. However, the role of Retnla in HDL-mediated cholesterol efflux, initial step

biliary cholesterol secretion, final step of process, in low-density lipoprotein

of RCT pathway, is not yet clear. To identify cholesterol transport genes regulated by Retnla, we

performed an extensive microarray-based gene expression Screen using livers from

Retnla-overexpressing (Tg) mice and control animals. The most significant change in Retnla-Tg mice
was an upregulation of ATP-binding cassette sub-family G member 4 (Abcg4) transport and was
validated using quantitative RT-PCR. The validated gene was also induced by treatment of purified
Retnla protein in RAW 264.7 cells incubated with acetylated low-density lipoprotein and Hepalclc7
cells. Taken together, these results indicates that Retnla might also accelerate initial step of RCT
pathway, suggesting therapeutic value of Retnla in the treatment of hypercholesterolemia and

atherosclerosis.
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Table 1. Expression Profiles of Cholesterol Transport—Related Genes in Retnla—Tg Mice.

Gene symbol Gene name NCBI RefSeq GeneChip
Abcal ATP-binding cassette, sub—family A (ABC1), member 1 NM_012454 0.93
Abcg1 ATP-binding cassette, sub—family G (WHITE), member 1 1423570_at 0.8
Abcg4 ATP-binding cassette, sub—family G (WHITE), member 4 NM_128955 5.86
Abcgb ATP-binding cassette, sub—family G (WHITE), member 5 NM_031884 0.77
Abcg8 ATP-binding cassette, sub—family G (WHITE), member 8 NM_026180 0.75
Srb1 Scavenger receptor class B, member 1 NM_016741 1.17
CD36 CD36 antigen 1416050_a_at 1.17

Total RNA was extracted from livers of non—-Tg and Retnla—Tg mice, and transcriptional profiling was performed on individual samples

using Affymetrix Mouse Genome chips (column 4) as described in the Methods. *~ < 0.05; one—-way analysis of variance (ANOVA).
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Fig. 1. Schematic diagram of experimental procedures.
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2. Expression Profiling of Cholesterol

Transport Genes Regulated by Retnla
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Fig. 2. Validation of microarray data by gRT-PCR.
Microarray results were compared against the results of
gPCR analysis using total RNA extracted from
the same mice as in the microarray experiment. Data are
presented as mean * s.d. according to the
Mann-Whitney (test; **/<0.01.

3. Purification of Recombinant Retnla Protein
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Fig. 3. Purification of recombinant Retnla protein. (A) The
construction of recombinant expression vector used for the
purification of Retnla protein. (B) Immunoblot analysis of
recombinant Retnla proteins from conditioned media. (C)
Immunoblot analysis of recombinant Retnla proteins after
purification by Ni—-NTA immobilized metal—affinity

chromatography.
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4, Regulation of Abcg4 Expression by Retnla
in RAW 264.7 Macrophages
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Fig. 4. RT-PCR analysis of cholesterol transport-related
genes in RAW 264.7 cells treated with indicated
concentration of Retnla for 12 hours. mRNA levels of
Abcg4, Cd36, Lxra and Ppary were determined by
RT-PCR analysis of RNA from RAW 264.7 cells treated
with indicated concentrations of purified Retnla protein.
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Fig. 5. RT-PCR analysis of cholesterol transport-related
genes in RAW 264.7 cells incubated with acLDL in the
presence or absence of Retnla. The cells were
preincubated with growth medium containing acLDL (25
ug/ml) for 12 hours before treatment with purified Retnla
protein (100 nM, 12 hours). mRNA levels of Abcg4, Cd36,
Lxra. and Ppary were determined using RT-PCR analysis.

5. Regulation of Abcg4 Expression by Retnla
in Hepaici1c7 Hepatocytes
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Fig. 6. RT-PCR analysis of lipid metabolism-related genes
in Hepalcl1c7 cells treated with indicated concentration of
Retnla for 12 hours. mRNA levels of Abcg4, Cd36, Ldlr,
VidIr, Hmgcr, Lxra and Ppary were determined by RT-PCR
analysis of RNA from Hepalclc7 cells treated with
indicated concentrations of purified Retnla protein.
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