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data by MixMAP
PKN2 (protein kinase N2): Chromosome 1p22.2

PKN2 is a serine/threonine kinase involved

in small G-protein cell signaling. Conflicting data exist regarding an association with type 2 diabetes.
There are no published data supporting a role in lipid or lipoprotein biology. TCEB1P19 and GTF2B
are other genes in this region.

FN1 (fibronectin 1): Chromosome 2q34

FN1 encodes fibronectin, a glycoprotein present in a

soluble dimeric form in plasma, and in a dimeric or multimeric form at the cell surface and in extracellular
matrix. Fibronectin has multiple splice variants and is involved in cell adhesion and migration processes
including embryogenesis, wound healing, blood coagulation, host defense, and metastasis. Fn1has been
implicated in atherosclerosis in rodent models [1, 2] and is proposed to modulate lipoprotein uptake and
retention in sub-endothelium. However, there are no published data supporting a role in plasma lipid or
lipoprotein metabolism. DNAPTP3, AT1C, LOC646324, MREG, and ABCA12 are genes in this region.

UGT1A1 (UDP glucuronosyltransferase 1 family, polypeptide A1): Chromosome 2q37
UDP-glucuronosyltransferase, an enzyme of the glucuronidation pathway that transforms small lipophilic
molecules, such as steroids, bilirubin, hormones, and drugs, into water-soluble, excretable metabolites.
This gene is part of a complex locus that encodes several UDP-glucuronosyltransferases. The preferred
substrate of this enzyme is bilirubin, although it also has moderate activity with simple phenols, flavones,
and C18 steroids. Mutations in this gene result in Crigler-Najjar syndromes types I and II and in Gilbert
syndrome. UGT1A1 is involved in drug and lipid metabolism. It has been implicated in gallstone formation plasma lipid levels in human as well as modulating the pharmaco-kinetics of lipid lowering therapies
including statins and ezetimibe [3–6]. UGT1A1 therefore is a plausible candidate gene for LDL-C. A
large family of UGT genes as well as DNAJB3 and HEART7B1 are in this region.

PPARG (Peroxisome proliferator-activated receptor-gamma 1): Chromosome 3p25

PPARG

encodes a member of the PPAR subfamily of nuclear receptors. PPARs form heterodimers with retinoid
X receptors (RXRs) and these heterodimers regulate transcription of various genes. The protein encoded
by this gene is PPAR-gamma and is a regulator of adipocyte differentiation. PPARG is a required nuclear
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hormone receptor for adipose differentiation and function, is implicated in Mendelian forms of lipodystrophy and insulin resistance as well as associated with insulin resistance, adiposity and type-2 diabetes
in population studies. Although more literature supports its association with elevated triglycerides and
low HDL-C (metabolic dyslipidemia) through its regulation of adipose and insulin resistance, a number
of studies suggest a relationship with total cholesterol and LDL-C [7–10]. GSTM5P1, TIMP4, SYN2,
LOC100505557, and TSEN are genes in this region.

DMGDH (dimethylglycine dehydrogenase): Chromosome 5q14.1

Dimethylglycine dehydro-

genase (DMGDH) is a mitochondrial matrix enzyme involved in the metabolism of choline, converting dimethylglycine to sarcosine. Mutations in DMGDH have been described as a new inborn error
of metabolism in human, DMGDH deficiency, associated with myopathy and fish like body odor [11].
There is no direct evidence for a role in lipid or LDL lipoprotein metabolism. BHMT genes, ARSB and
LOC100505796 are other genes in this region

PPARD (peroxisome proliferator-activated receptor delta): Chromosome 6p21.2 PPARD
encodes a member of the PPAR family. This protein is a potent inhibitor of ligand-induced transcription
activity of PPAR alpha and PPAR gamma. It may function as an integrator of transcription repression and nuclear receptor signaling. Knockout studies in mice suggest the role of this protein in lipid
metabolism, adipogeneis, energy utilization and type-2 diabetes. Several human genetic studies and early
clinical trials support a role for PPARD in lipoprotein metabolism [12–16]. DEF6, MKRN6P, FANCE,
and LOC100507672 are genes in this region.

CDK6 (cyclin-dependent kinase 6): Chromosome 7q21-q22 CDK6 encodes a member of the
cyclin-dependent protein kinase (CDK) family. CDK family members are known to be important regulators of cell cycle progression. This kinase is a catalytic subunit of the protein kinase complex that is
important for cell cycle G1 phase progression and G1/S transition. There are no published data implicating CDK6 in lipid or lipoprotein metabolism. FAM133B and LOC442710 are genes in this region.

VPS13B (vacuolar protein sorting 13 homolog B): Chromosome 8q22.2 VPS13B encodes a
potential transmembrane protein that may function in vesicle-mediated transport and sorting of proteins
within the cell. This protein may play a role in the development and the function of the eye, hematological
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system, and central nervous system. Mutations in this gene have been associated with Cohen syndrome,
an autosomal recessive disorder with variable developmental delay, visual disability, facial dysmorphisms
and intermittent neutropenia. There are no published data supporting a role in lipid or lipoprotein
biology but truncal obesity has been described in most patients with Cohen syndrome [17]. MIR599 and
MIR875 are located within VPS13B.

GAD2 (glutamate decarboxylase 2): Chromosome 10p11.23

GAD2 encodes one of several

forms of glutamic acid decarboxylase, identified as a major autoantigen in insulin-dependent diabetes.
The enzyme encoded is responsible for catalyzing the production of gamma-aminobutyric acid from Lglutamic acid. A pathogenic role for this enzyme has been identified in the human pancreas since it has
been identified as an autoantibody and an autoreactive T cell target in insulin-dependent diabetes. There
are no published data supporting a role in lipid or lipoprotein biology. MYO3A and APBB1IP are genes
in this region

GAB2 (GRB2-associated binding protein 2): Chromosome 11q14.1 GAB2 is a member of
the GRB2-associated binding protein (GAB) gene family. These proteins contain pleckstrin homology
(PH) domain, and bind SHP2 tyrosine phosphatase and GRB2 adapter protein. They act as adapters
for transmitting various signals in response to stimuli through cytokine and growth factor receptors,
and T- and B-cell antigen receptors. The protein encoded by this gene is the principal activator of
phosphatidylinositol-3 kinase in response to activation of the high affinity IgE receptor. NARS2, USP35,
KCTD21, ZNF75CP and LOC100506220 are genes in this region.

APOH (Apolipoprotein H): Chromosome 17q23-qter

Apolipoprotein H, also named beta-2 gly-

coprotein I, has been implicated in a variety of physiologic pathways including lipoprotein metabolism,
coagulation, and the production of antiphospholipid autoantibodies. APOH may be a required cofactor
for anionic phospholipid binding by the antiphospholipid autoantibodies found in sera of many patients
with lupus and primary antiphospholipid syndrome. APOH is found on several classes of lipoproteins and
is involved in the activation of lipoprotein lipase in lipid metabolism. There are several human genetic
studies suggesting a role for APOH in cholesterol and triglyceride metabolism and in the association
with plasma lipoproteins across multiple ethnic groups [18–21]. PRKCA and PSMD7P1 are genes in this
region.
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NPC1 (Niemann-Pick disease, type C1): Chromosome 18q11-q12

NPC1 encodes a large pro-

tein that resides in the limiting membrane of endosomes and lysosomes and mediates intracellular cholesterol trafficking via binding of cholesterol to its N-terminal domain This protein transports low-density
lipoproteins to late endosomal/lysosomal compartments where they are hydrolized and released as free
cholesterol. Defects in this gene cause Niemann-Pick type C disease, a rare autosomal recessive neurodegenerative disorder characterized by over accumulation of cholesterol and glycosphingolipids in late
endosomal/lysosomal compartments [22–25]. RI0K3, C18orf8 and ANKRD29 are genes in this region.
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