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Abstract 

Adipogenesis is the initial component of forming cells (adipocytes) capable of assimilating lipid. 
Lipid metabolism is a metabolic process whereby lipid is stored for use when energy is re-
quired. Both processes involve cellular and molecular components. The gene regulations of 
each are different and (yet) confusingly, markers for both are used interchangeably. The focus 
of this paper is to provide elementary information regarding both processes and to introduce 
this issue of Journal of Genomics, whereby important aspects of adipogenesis and lipid me-
tabolism involving gene expression are provided. 
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The total amount of adipose tissue, or fat, that a 

person or animal possesses tells a story about their 
lives [1-3]. Species, gender, age and health condition 
are clearly correlated with total adipose load of the 
body [4-7]. In general, a high body fat load suggests 
that a person over eats, or consumes a disproportion-
ate level of energy, without a compensating level of 
exercise [8,9]. In animals, especially meat animals, a 
high percentage of body fat commonly means that the 
overall content of lean meat will be reduced [8,10-14]. 
The physiology and end-effects of whole body adi-
pose load is important and has been recently re-
viewed [1-3,7,8,10-14]. While one might think that 
adipose tissue is the same regardless of anatomical 
locale, it is not [8,11,12,15]. Different adipose tissue 
depots exist in humans and in animals, and the regu-
lation of these fat deposits appear to be different 
[8,11,15-27]. Moreover, some adipose tissue depots 
possess ability to synthesize and release into the sys-
temic circulation whole-body regulators possessing 
numerous physiology changing signals [11,28]. Due to 
this, attention has been given to elucidating adi-

pose-depot-specific capability to regulate other as-
pects of body physiology [10,11]. Differences and in-
fluences of different adipose tissue depots have been 
introduced by papers within this issue. Moreover, if 
one were to look closely at the structural make-up of a 
small portion of any adipose tissue depot it would be 
readily apparent that the tissue is composed of im-
portant structures that might play a role in the regu-
lation of the depot [11,29-30]. Blood supply, extracel-
lular components and proportion of different cells all 
contribute to the overall physiology of any adipose 
tissue. Histology of adipose tissue has been recently 
reviewed [29-31].  

 A wide variety of cells exist in association with 
adipose tissue [8,11,14,17,29-30]. Lipid-containing 
cells called adipocytes may be white or brown 
[11,14,29,32]. Cells committed to the adipose lineage, 
but not filled with lipid termed preadipo-
cytes/adipofibroblasts also exist and are reported to 
be capable of providing new cells to the adipose tissue 
depot if needed for energy storage [11,17,29,33]. Other 
cell types such as a variety of blood-type cells exist in 
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adipose tissue [11,29-30]. The mechanism(s) through 
which all cells of the adipose tissue work together to 
make the tissue function remain unknown. Moreover, 
the regulation exerted on individual cells to other cells 
is also unknown.  

 Adipogenesis is the process of forming li-
pid-assimilating adipocytes from cells committed to 
doing so, whereas lipid metabolism is the process of 
accepting lipid, storing it, and releasing it from an 
adipocyte [1-3,11,12,34-39]. Usually, one thinks of 
adipogenesis occurring during late fetal development, 
and into early adolescence. However, it may occur at 
any time throughout the lifetime of the per-
son/animal [1,7,8,11]. Lipid metabolism occurs con-
tinuously, but has been highlighted in humans as 
something that leads to obesity and the adverse health 
effects of possessing too much lipid metabolism that 
leads to excess lipid stores [1,7,8,11]. A variety of 
protein markers have been identified that are associ-
ated with both adipogenesis and lipid metabolism 
[12,13,40]. These markers have been discerned 
through the use of both cell lines and primary cultures 
of cells derived from different animals [11,14,29]. 
Blood tests and associated metabolic panels have been 
devised utilizing some of these markers to inform 
humans about potential problems associated with 
variables of lipid health [41]. Usefulness of cell line 
identified markers to other (specific) animal model 
systems is being explored [3,12,13].  

 Traditional cell biology principals suggest that 
once a cell has been committed to a specific lineage 
and begins to express the lineage-specific markers of 
differentiation that the cell is terminally differentiat-
ed--possessing no further capabilities to exhibit pri-
mordial phenotypes [34-37,40,42-46]. In the case of 
adipocytes, traditional thought is that once any cell 
begins to assimilate lipid into vesicles (undergoes 
lipid metabolism) that the cell no longer possesses the 
ability to proliferate (undergo adipogenesis). Recent 
reports suggest that this just does not hold true for 
(even) mature adipocytes [8,11,17,34-37,40,42-46]. As 
such, cells provided by the dedifferentiation of ma-
ture adipocytes to form proliferative-competent 
progeny cells needs to be explored as potential 
mechanisms of additional adipogenesis/lipid metab-
olism [8,11,12,17,19,23,34-39,42-45]. Moreover, such 
cells may actually provide for a relatively new source 
of cells for tissue regenerative/reconstruction 
measures/procedures and other uses of potential 
stem cells [42,43].  

 The physical presence of genes and the expres-
sion of genes are two different processes that need to 
be explored in the realm of adipogenesis and lipid 
metabolism [3,11,12,24-26,32,38,47-48]. Are there spe-

cific gene products that can be exploited to help reg-
ulate adipogenesis and/or lipid metabolism? Are 
these easily expressed as detectable markers, whereby 
one might use them as diagnostic tools? Are all ani-
mals genetically regulated similarly in terms of adi-
pogenesis/lipid metabolism? The contributions of 
this issue of the Journal of Genomics add to our 
knowledge of important aspects of adipogenesis and 
lipid metabolism. 
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