
RETINOL+ EMULSION 0.3 DERMAL EPIDERMAL 
JUNCTION (DEJ) EFFECTS

STUDY OBJECTIVE
Retinol+ Emulsion 0.3 was evaluated for its ability to 
in�uence gene expression in the skin, with particular 
attention to e�ects on genes pertaining to di�erentiation, 
maintenance, and repair of the DEJ. 

STUDY DESIGN
Di�erential gene expression was evaluated 48 hours after 
an application protocol designed to mimic typical 
at-home product use. Gene sequencing was performed. 
Di�erential gene expression analysis and biological 
pathway analyses were performed using several 
bioinformatics software programs. 

�is laboratory method1 2 3 4 5 incorporates ribonucleic 
acid (RNA) sequencing using next-generation sequencing 
(NGS) to quantify messenger RNA (mRNA). �is allows 
the ability to look at changes in global gene expression 
patterns over time. �is technology o�ers advantages of 
higher speci�city, sensitivity, and a broader range over 
previous laboratory technologies such as gene 
microarrays. �is allows for millions of small stretches of 
genes to be mapped and tracked back to the human 
genome. Statistical analysis is used to evaluate 
di�erentially sequenced genes (DEGs) and their 
signi�cance with respect to the genome. 

Multiple combinations of genes are involved in di�erent 
biologic processes throughout the skin. �ese were also 
statistically evaluated. To be classed as showing 

signi�cant changes, values were required to reach a 
statistical signi�cance of p ≥ 0.05 and a log2 fold change 
value of 0.06. 

Quadruplicate testing was performed and Control tissues 
to which normal saline (0.9% saline) was applied were 
also included in the analysis. 

SIGNIFICANCE OF STUDY
A skincare product that improves the maintenance and 
integrity of the DEJ would have important anti-aging 
applications and also be important in healing injuries of 
all types, from surgical wounds to sunburns to skin tears. 

�e DEJ is an especially important area of human skin. 
�e DEJ attaches to the epidermis above and the dermis 
below to provide skin integrity and resistance to external 
mechanical forces.6

  
It is a basement membrane that separates the epidermis 
from the dermis but is also responsible for adhesion and 
communication between these 2 parts of the skin. �e 
DEJ anchors basal keratinocytes and the vital stem cells 
contained within this layer, transmits information from 
and to cell neighbors, and is a growth factor reservoir.7  
Laminin-5 is an anchoring �bril that ful�lls the key 
anchoring role of the DEJ.  Laminin-5 must be intact for 
the DEJ to function properly in all its roles. �e genes 
coding for this structure were examined in this study.                          
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�e DEJ gradually fragments with age as laminin-5 fails 
and loses its ability to anchor the epidermis and dermis 
together. With advancing age, this presents as a 
commonly seen problem of skin tears.8 Skin tears occur 
when a mechanical force is applied to the skin, such as 
with a fall or scrape, and the epidermis and dermis 
literally come apart. However, as with almost all 
problems related to aging, damage occurs gradually and 
incrementally9 but also relentlessly over time. �us, the 
DEJ of a 40-year-old does not exhibit the strength of 
integrity of a 20-year-old. 

Epigenetic data was used in this study to evaluate the 
e�ects of Retinol+ Emulsion 0.3 on the DEJ. Operational 
epigenetic data about gene functions “turned on” or 
“turned o�” explains the many ways a skin product may 
work to a�ect cells and tissues downstream from the 
genes. In any biologic process, genes become activated as 
the �rst step and can be a very sensitive measurement of 
product actions. All other physiologic events then occur 
in response to direction given by the genes. Genes do not 
operate in isolation but are part of the entire holistic 
milieu of skin.

�e practical use of the speci�c laboratory methods used 
herein combined with bioinformatics platforms allowed 
for a broader and more speci�c evaluation of a topical 
product’s actions on skin than has been previously 
possible. �is yields important and more comprehensive 
information about the e�ectiveness and usefulness of a 
product.

RESULTS AND CONCLUSIONS
�e genes LAMB3 and LAMC2 had very high linear fold 
changes of 4.0 and 5.0 respectively. Retinol+ Emulsion 
0.3 epigenetically activated these genes very strongly, 
consistent with strong messages for maintenance and 
repair of the DEJ basement membrane. 

Laminins are a family of basement membrane proteins 
and are important in the skin’s DEJ for adhesion and 
attachment. �ese code for laminin which is a key 
anchoring structure, ful�lling this role as the DEJ holds 
the epidermis and dermis together. (see DEJ illustration 
above) Laminins are the primary noncollagenous 

components of basement membranes, such as those of the 
DEJ.10 �ey are important in a wide variety of functions, 
including cell adhesion, di�erentiation, cell migration, 
and signaling.11 �e laminin 322 glycoprotein, also 
known as laminin-5, is composed of 3 chains, each of 
which is coded for by a speci�c gene and all of which are 
necessary for functionality of the protein. LAMB3 
encodes for one of these chains in laminin 33212 and 
laminin 332 is especially important in the DEJ. 
LAMBC2 codes for a portion of Laminin 332 that is 
especially important as an epithelium attachment 
molecule.13  

Retinol+ Emulsion 0.3 strongly activates genes involved 
in maintenance and repair of the DEJ basement 
membrane. �is has important anti-aging and wound 
healing applications.
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