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Expression Profiles of Stratum Corneum Lipid Metabolism Pathways Associated with Intrinsic and Extrinsic Aging
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RESULTS

Figure 2 illustrates the gross appearance of skin

INTRODUCTION

Skin aging has been desctibed as a cumulative process resulting from
unrepaired damage as well as age-related physiological changes. The
damaging factors which accelerate skin aging can be divided into intrinsic

SUMMARY

Both intrinsically and photoaged skin show
increased uneven texture and discoloration, both

Intrinsic Aging

Older Buttock  vs. Younger Buttock
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Photoaging
Older arm vs.

samples analyzed, demonstrating that both intrinsically

Younger arm

more pronounced in photoaging, suggesting

and photoaged skin show increased uneven texture and

factors, such as free radicals, and extrinsic factors, with sun exposure being
the most important. Within the current study we examined the effects of
both intrinsic and photoaging on the expression of stratum corneum lipid
metabolism pathways.

discoloration. Figures 3, 4 and 5 highlight the
biochemical pathways by which SC cholesterol, fatty
acids, and ceramides are produced. The key
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common underlying pathways. In both intrinsic
and photoaging there was a coordinated down-
regulation of genes involved in SC lipid

. . . . metabolism pathways.
intermediates are given in yellow, while the enzymes

responsible for their formation are given in red.
Tables I, II, and III highlight the expression of these
genes in both intrinsic and photoaging.

Figure 2. Representative images depicting the gross appearance of buttock (left panel) and

forearm (right panel) samples used to analyze intrinsic and extrinsic aging, respectively. * As compared to younger skin, the expression of

genes involved in fatty acid production was

OBJECTIVE

The goal of the current work was to evaluate the effects of both Table L. Expression of genes responsible for fatty acid formation.

down-regulated in both intrinsic and photoaging

intrinsic and extrinsic aging on the gene expression profiles of == Red= up-regulation (p=<0.05). Blue=down-regulation (p<0.05). [Table I.
pathways involved in stratum corneum lipid metabolism. : . Fold Change L .
Older s, Younger * Similarly, the expression of cholesterol
Intrinsic aging Photoaging 71 i 7 - i
Figute 3. rcronym Gone Name (Etioor <mptes|Foreamm aomaies) sy nth_etlc_pa.thwa} genes was down-regulated in
B AC KG R O U N D cs Citrate synthase ES W) both intrinsic and photoaging [Table IT]. In
Pathway for the production T e 2o S addition, the major cellular cholesterol efflux
P . li f fatty acids. i - - H
The major lipids of the human Stratum Corneum (SC) are ceramides, and metabolism of fatty acids FASN__[Fatty acid synthase 23l z pathway (ABCA1) was up-regulated in both,

while influx (LDL, SCARB1) was down-regulated
only in intrinsically aged skin.

cholesterol, and fatty acids, comprising approximately 50%, 25%, and 10%

.. . - Table II. Expression of genes involved in cholesterol production.
of the total lipid mass, respectively'. These mature SC lipids are generated

Red= up-regulation (p<0.05). Blue=down-regulation (p<0.05).

from precursor lipids>? which are synthesized, packaged into lamellar bodies * Genes involved in the biosynthesis and

. . . Fold Change
(LB), and then released into the SC extracellular space following LB fusion _ 5,.3:&: v, Vmg,ﬁ,a processing of sphingolipids were also down-
. e L nirinsic aging otoaging ’ .
with the plasma membrane of granular keratmocz ges . Subsequent lipid Acronym | Gene Name (Butiock samples)|(Forearm samples) regulated, however this was more pronounced in
rocessing vields the mature SC lipids [Figure 1)%3, Cholest Genes Lo .
p gy pids [Figure 1] VS EETES e ey T — — intrinsically than photoaged skin [Table III].
i i HMGCR _[3-hydroxy oenzyme A reductase 132 132
Mature SC lamelkar n"m: MVK Mevalonate kinase _ -1.57 -1.53
. PMVK Phosphe valonate ki -1.47 -1.69
Ceramides, Cholesterol, & Fatty Acids Figure 4. VD e 7 518 ‘ O N ‘ LI | S I O N S
. IDIL Isopentenyl-diphosphate delta isomerase 1 136 124 - | o
Pathway for the production and FOPS ___|Famesy! diphosphate synthase a1 67 The coordinated down-regulation of SC lipid
R FOFTL__|F: I T 136 137 L.
metabolism of cholesterol. Squalene epoxidase 130 162 pathways at the level of gene expression in both

113

Lanosterol synthase . P . . . .
yi EYT intrinsic and photoaging is consistent with

L83 ENE previously reported global decreases in SC lipids in
[NAD(P) dependent steroid ik 166 A7L aging skin, and likely contributes to the decreased
reductase 165 165 A | o N
Cholesterol Uptake and Efffux Genes capacity of aged skin to maintain and repair the
Low density lipoprotein recepior 154 . .
Scavenger receplor class B, member 1 128 epldefmal barrier.
[ABCAT _|ATP-binding cassette, sub-family A, member L 143 156

[ABCG4__|ATP-binding cassette, sub-family G, member 4
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