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Beauty----------------Cell biology

Biotech at the Beauty Corner 

Nasto et al., Nature Biotechnology, 25:6, 2007



Microalgae extracts AND human skin

Algae 4 a-b 



Composition and function of the skin

J Dermatology, 45:1234,2007



2D culture cells 

3D skin models

In Vitro cell models



Cell viability – cell proliferation

Cytotoxicity
Safety assessment 



The genes in DNA encode protein molecules, which are the "workhorses" of 
the cell, carrying out all the functions necessary for life.

Human Transcriptome

Efficacy assessment 
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 Antioxidant defense
pathway related genes

 Cell proliferation-Apoptosis-
angiogenesis related genes



 Skin Hydration and extracellular
matrix related genes



 Inflammation and Immune
related genes

 Cell cycle and DNA repair
related genes

 Aging related genes



Nannochloropsis gaditana Extract



3D In Vitro Model Letsiou et al., Frontiers in Marine Science, 2017

Mattek CorporationTissue Culture Insert

Safety assessment-
Topical toxicity

ECVAM validated 



3D In Vitro Model
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Safety assessment
ECVAM validated 



mechanism of single cell migration

Sri Ram Krishna Vedula et al. Physiology 2013;28:370-379

Cell migration - Wound healing 
Skin aging

Efficacy assessment 



Sri Ram Krishna Vedula et al. Physiology 2013;28:370-379

In vitro migration assays
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In vitro effects of Cartilage acidic protein 1 on primary human dermal fibroblasts.

Liliana Anjos1*, Joao C. R. Cardoso1*, Ioanna Anastasiou2 , Konstantinos Gardikis2, Deborah M. Power1 and Sophia Letsiou2
1 Comparative Endocrinology and Integrative Biology Group (CEIB), Centro de Ciencias do Mar (CCMAR), University of Algarve, Campus de Gambelas, Faro, 8005-139, Portugal 
2Laboratory of biochemistry, Scientific Affairs Department, APIVITA S.A., Industrial Park of Markopoulo Mesogaias, 19003, Markopoulo Attikis, Athens, Greece, 
e-mail: letsiou-s@apivita.com; *These authors contributed equally to the work

CRTAC1b-like

CRTAC1a-like

cellular signalling mechanisms cell-
cell/cell-matrix interactions

unknown protein-protein 
interactions

Fig. 1. Structural architecture of CRTAC familiy members, SP-signal peptide. Ca2+ - calcium binding domain,
EGF-Ca2+ - Epidermal growth factor and calcium binding domain. Boxes below the protein model indicate the
putative function proposed for each domain.

Background

Wound Healing Assay

Putative wound healing effects were evaluated using a CytoSelect™ Wound Healing Assay kit. NHDF cells (Lonza CloneticsTM) were
incubated with hCRTAC1 and teleost homologues dlCRTC1a, dlCRTC1b and saCRTC1b (dl-Dicentrarchus labrax; sa-Sparus aurata) for 24
hours. hCRTC1 exhibited 60% increase in wound healing capacity compared to control (NHDF with media) (Fig.2,3,4).

Fig. 2. Wound in NHDF cells with media (control). Fig. 4. Wound in NHDF cells with hCRTC1, 24 hours after
damage.

dlCRTC1 exhibited 50% improved wound healing capacity while dlCRTC1b and sbCRTC1b 15% and 20%, respectively compared to the control,
untreated cells (NHDF cells with media) 24 hours after damage occurred (data not shown).

Fig. 3. Wound in NHDF cells with media, 24 hours after
damage.

Transcriptomic Analysis

We assess the transcript profile of genes that are involved in
inflammation, angiogenesis, and remodeling during wound healing
using quantitative PCR with SYBR green chemistry. The best results are
presented here. VEGFα transcripts in NHDF cells treated with hCRTC1
and dlCRTC1a were up-regulated compared to control revealing
potential stimulation angiogenesis-related process during wound
healing (Fig.5).

Concluding remarks
The biological function of CRTACs remains elusive but the results of the present study reveal that CRTAC1 induced dermal cell proliferation in vitro using
physiological doses and during the wound healing process. CRTACs may be an interesting prospective target molecule for cosmetic science.

Cartilage Acidic Protein (CRTAC) is an extracellular matrix protein. It is an evolutionary
ancient protein that is found from prokaryotes to vertebrates [1] and its conservation
suggests it has an important, although as yet unknown function. The protein structure of
CRTAC indicates a potential role in cell-cell or cell-matrix interactions and calcium-binding
(Fig.1). Teleost fish are the only organisms in which two forms of CRTAC (CRTAC1a and
CRTAC2b) co-exist and they are homologues of the recently identified CRTAC1 in humans
(hCRTAC1) (Fig.1). It has been reported that CRTAC1 is upregulated in the osteoarthritic joint
and directly induced in chondrocytes and synovial fibroblasts by pro-inflammatory cytokines
[2]. Since synovial fibroblasts share common characteristics with fibroblasts from other
tissues we wanted to test the potential biological function of CRTAC on primary human
dermal fibroblasts (NHDF).

Fig. 5. VEGFα transcripts in NHDF cells with media (control), hCRTAC1, dlCRTC1a, dlCRTC1b
and saCRTC1b .* p<0.05 significantly different from the control (ANOVA)
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Wound healing– Migration assays
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Algae 4 a-b 

Efficacy assessment 



Wound healing– Migration assays- Biosensors 
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Algae 4 a-b 



Comparative Model
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~ 70% of human genes are related to genes in teleosts

Algae 4 a-b 

Safety/efficacy assessments



Epigenetics

Metagenomics

Uniqueness

Symbiosis

Epigenetics – Metagenomics – Modern Cosmetology



Epigenetics 

Epigenetics is typically defined as the study of heritable
changes in gene expression that are not due to changes
in DNA sequence. Diverse biological properties can be
affected by epigenetic mechanisms: for example, the
morphology of flowers and eye colour in fruitflies.
Nature, 447:7143,2007.



Me Me

Me

Epigenetics : Twins

Uniqueness



Queen Bee Larvae: Queens are raised in 
specially-constructed cells called "queen 
cups," which are filled with royal jelly. 

Epigenetics : Bee 



Epigenetics- Skin aging 

P1(young cells) control            TTACTCGTGCTTTCATTTTCAGCTAAACACAGATCAGGCTAACGTCGGTTAGGC
P1(young cells) + extract1         TTAGTTGTGTTTTAATTTTTAGTTAAATATAAATAAGGTTAAGGTAGGTTAGGT 
P1(young cells) + UVA              TTAGTTGTGTTTTAATTTTTAGTTAAATATAAATAAGGTTAAGGTAGGTTAGGT
P1(young cells) +UVA + extract1    TTAGTTGTGTTTTAATTTTTAGTTAAATATAAATAAGGTTAAGGTAGGTTAGGT

P8(aged cells) control TTAGTTGGGTTTTAATTTTTAGTTAAATATAAATAAGGTTAAGGTAGGTTAGGT
P8(aged cells) + extract1          TTAGTTGTGTTTTAATTTTTAGTTAAATATAAATAAGGTTAAGGTAGGTTAGGT 
P8(aged cells) + UVA               TTAGTTGTGTTTTAATTTTTAGTTAAATATAAATAAGGTTAAGGTAGGTTAGGT
P8(aged cells) +UVA + extract1     TTAGTTGGGTTTTAATTTTTAGTTAAATATAAATAAGGTTAAGGTAGGTTAGGT

 Demethylation process was
activated in SIRT-1 of cells
incubating with Vitis vinifera
extract stimulating the protecting
mechanism of SIRT1 against aging
process (under or no Uva stress).

Letsiou S et al., IFSCC 2017

Biochemistry Laboratory, APIVITA SA

 Demethylation process was activated in HSP47 of incubating with Vitis vinifera extract enhancing the
innate synthesis of collagen (under or no Uva stress).



METAGENOMICS

Transcendent

Meta in the first context recognizes the need to develop computational methods that maximize
understanding of the genetic composition and activities of communities so complex that they can
only be sampled, never completely characterized. In the second sense, that of a research field, meta
means that this new science seeks to understand biology at the aggregate level, transcending the
individual organism to focus on the genes in the community and how genes might influence each
other’s activities in serving collective functions. New Science of Metagenomics, NAP,Washington,DC.



Human Microbiome



Stratum microbium

Acne

Metagenomics 

P. Acnes

P. Acnes strainsFitz-Gibbon et al., Journal of Investigating Dermatology,2013 

Cosmetics
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