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Abstract— Discovered in 1997 by Japanese group Kuro-o-et al., the Klotho gene is expressed 
in many tissues and cell types. Further research has validated over-expression of the Klotho 
gene in mammals extends lifespan due to it’s ability to mimic the caloric restriction pathway of 
cells. The caloric restriction pathway is one of the evolutionary conserved mechanisms for 
suppressing aging due to the moderate inhibition of insulin, which increases antioxidants and 
DNA repair while decreasing free radical damage and oxidative stress in cells. Scientists and 
medical doctors have been exploring the potential of regulating the Klotho gene to combat 
premature signs of aging. Sourced from the Swiss Alps, snow algae species, Chlamydomonas 
Nivalis has been recognized as an anti-aging active ingredient employed by Klotho Skin to 
protect and activate two key factors of the calorie restriction pathway: the Klotho longevity 
gene and the AMPK energy sensor. Klotho Skin is a biotechnology company producing 
pharmaceutical-grade cosmetics that integrate Snow Algae in fibroblast cell conditioned media 
to produce next generation growth factor cosmeceuticals with elevated levels of EGF to 
effectively suppress aging. 


Index Terms— Aging Skin, Growth Factors, EGF, Snow Algae, Chlamydomonas Nivalis 
Cosmeceuticals, Skin Rejuvenation, DNA Repair, Klotho Gene, AMPK Energy Sensor


——————————  ♢ ♢ ♢ —————————— 

1. Introduction 

Cosmeceuticals have evidenced fibroblast 
conditioned media is superior to stem cells in 
the field of topical cosmetics for the purpose of 
targeting anti-aging skin. Fibroblast, otherwise 
known as skin cells, are one of the first cells to 
respond to wound healing by secreting 
communication signals termed growth factors 
(GFs) to signal cellular proliferation and repair. 
As we age, the body produces less fibroblast 
cells and less growth factors which inhibits the 
body’s ability to defend itself against UV 
radiation and harmful environmental factors. 
Exposure to extreme environments of high 
temperatures, stress, poor nutrition, lack of 
sleep and causes free-radical damage and 
increased oxidative stress in cells. The skin, our 
largest organ, provides our barrier to the 
external world and is the first to trigger our 
immune response. This prompts the need for 
supplementation to regenerate fibroblast cells, 
damaged DNA, and the dermal epidermal 
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Figure 1. Fibroblast supplemented with Snow 
Algae up regulate Klotho longevity gene.



junction, while increasing collagen, 
elastin, antioxidants, and growth factor 
production. While the application of 
fibroblast conditioned media exerts its 
regenerative force independent of many 
cellular regeneration limitations, limited 
research has been done on the 
implementation of snow algae in the 
formulation process. Klotho Skin aims to 
provide at the best topical solution to 
p r e - m a t u r e s i g n s o f a g i n g b y 
implementing snow algae in the cell 
culturing process to encourage the 
fibroblast cellular proliferation and 
enhanced growth factor production. 
Resulting up regulation of the epidermal 
growth factor (EGF) supports cell renewal 
and wound repair while promoting 
collagen. 


Snow algae chlamydomonas nivalis, 
green algae containing a secondary red 
carotenoid pigment, is proven to 
accelerate the regenerative process 
when complemented to fibroblasts.


Free-radical damage and increased oxidative stress decreases the density of the dermal 
epidermal junction of the skin. Klotho Skin aims to rebuild the dermal epidermal junction using 
snow algae to stimulate cell proliferation and the quantity of elastin and collagen, major 
components of the junction.


Snow algae Chlamydomonas Nivalis, green algae containing a secondary red carotenoid 
pigment, proven to accelerate the regenerative process when complemented to fibroblasts.


Klotho is the first documented 
aging suppressor gene in 
mammals that can delay aging. 
T h e g e n e e n c o d e s a 
membrane proteins that shares 
a sequence similarity to a beta 
glycoside enzyme. Klotho 
encodes a protein with a 
single-pass transmembrane 
domain and an extracellular 
domain. Extracellular domain 
of the Klotho protein is split 
and the fragment circulates in 
the blood is a hormone that 
represses intracellular signals 
of insulin and insulin-like 
growth factor (IGF1). Moderate 
i nh ib i t i on o f the i nsu l i n 
signaling pathway is one of the 
e v o l u t i o n a r y c o n s e r v e d 
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Figure 2. Up-regulated collagen in fibroblasts 
supplemented with Snow Algae extract.

Figure 3 Caloric restriction upregulates Klotho gene, causing 
an up-regulation in AMPK and activation of FOXO, which 
increases DNA repair and detoxification of reactive oxygen 
species.



mechanisms for suppressing aging. Increased expression of the Klotho gene leads to up-
regulation of FOXO1 and an increase in antioxidant enzymes such as Sodium Oxide Dismutase 
(SOD2) and Catalase.


Objectively, the data 
d e m o n s t r a t e s t h e 
proliferative effects of 
snow algae on human 
dermal fibroblast  cells. 
Because aging is a 
complex multifactorial 
process, this study 
aims to further explore 
t h e p o t e n t i a l 
pleiotropic effects of 
snow algae (growth 
factor production + 
antioxidant properties) 
when supplementing 
snow algae in the cell 
culturing process.


2. Materials and Methods


2.1 Preparation of Formulations 
Primary Media:  

A proprietary primary fibroblast basal 
media (DMEM based) consisting of 
d e fi n e d c o n c e n t r a t i o n s o f 
exogenously added snow algae 
(0.25%, 0.50%, 0.75%, 1%, 5% w:v). 


Conditioned Media: Primary media 
harvested at 48 hrs from proliferating 
fibroblasts grown at 37C and 5% 
CO2. 


First Harvest: Defined as primary 
media harvested from proliferating 
fibroblasts.  

S e c o n d H a r v e s t : D e fi n e d a s 
previously conditioned media (First 
Harvest) exposed to proliferating 
fi b ro b l a s t s a n d s u b s e q u e n t l y 
harvested after 48 hrs.  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Figure 4. Implementing snow algae into cell culturing process can 
further reduce the effects of aging in regards to adhesion, 
antioxidant activity, DNA repair, electron transport, metabolism, 
protein synthesis, collagen production, and stress response.

Figure 5. Cell proliferation appear to be bimodal with 
0.25% showing the highest levels.



2.2 Cell Proliferation Assay 


The CellTiter 96 AQueous One Solution Cell Proliferation Assay was utilized to determine the 
number of viable cells as a function of snow algae concentration. Cells were plated in 96-wells 
and allowed to seed in primary fibroblast media that did not contain any snow algae. After 
seeding for approximately 4 hours the media was aspirated, cells were washed two times with 
PBS, and then 100ul of respective media were added to the appropriate wells. Cells were 
allowed to incubate for an additional 24 hrs at 37C CO2 5% before taking readings 



2.3 Growth Factor Measurement 
Assay 


Human Growth factors: Media 
harvested from prol i ferat ing 
fibroblasts exposed to snow algae-
conditioned media (consisting of 
aforementioned concentrations of 
snow algae) . Media wi l l be 
analyzed for concentrations of 
Epidermal Growth Factor, utilizing 
a L u m i n e x m u l t i p l e x b e a d 
immunoassay kit. 

3. Results 

A. Cell proliferation results appear 
to be biomodal with 0.25% 
showing the h ighest leve ls 
(Figure ). 


The addition of 0.25% snow algae, 
whether to previously conditioned media or basal primary fibroblast media resulted in the 
highest rates of cell proliferation as evidenced by the data at the 1hr timepoint. The trend of 
0.25% snow algae displaying the highest rate of cell proliferation continue through the 2hr 
timepoint for Conditioned Media #2, demonstrating that the addition of snow algae to basal 
media prior to harvesting conditioned media results in optimal cell growth.


B. Utilizing a multiplex assay, EGF were detected in snow algae samples. 


A subset analysis for detected targets is represented in Figures x. In figure , EGF appears to 
show a bimodal distribution with levels showing an approximate 76% reduction relative to the 
control without any snow algae added. Starting at 0.25% snow algae w:v there appears to be a 
dose dependent increase in EGF release from the proliferating fibroblasts. Compared with the 
first harvest, EGF levels in the 2nd harvest samples appear to be higher especially at the higher 
concentrations of snow algae.  

Other growth factors in detection include: 
Fibroblast growth factor basic (FGFb): 312.1 pg/ml

Epidermal growth factor (EGF): 384.2 pg/ml

Insulin growth factor (IGF): 376.9 pg/ml

Transforming growth factor b1 (TGFb1): 3,076.2 pg/ml

Vascular endothelial growth factor (VEGF): 106.1 pg/ml


Klotho Skin © 2018

www.klothoskincare.com

Figure 6. Dose-dependent release of EGF relative to 
snow algae concentration and comparison of values with 
respect to harvest number.



4. Discussion 

Previous studies showed proliferative effects of snow algae on human dermal fibroblast cells. 
Subsequent data analyzing cell proliferation levels at defined concentrations of snow algae 
showed a bimodal trend with the highest levels of cell proliferation at 0.25% w:v. 


Results presented in the previous section revealed that in general, the growth factors EGF are 
expressed in proliferating fibroblasts. EGF is a growth factor that stimulates cell growth, 
proliferation, and differentiation activation of intrinsic protein tyrosine kinase activity ultimately 
leading to DNA synthesis and cell proliferation. The inverse correlation of EGF with respect to 
snow algae concentration is of particular interest. Based on previous data showing optimal cell 
proliferative activity at 0.25% snow algae w:v the current data may reflect metabolic/cellular 
processes whereby EGF is effectively being utilized or consumed in order to stimulate cell 
growth and proliferation. The dose dependent increase in EGF levels with respect to snow 
algae may represent a state where cells have reached a limit to their cell proliferative capacity 
thereby exogenously releasing EGF rather than consuming. 


Klotho inc was the first to isolate human fibroblasts cell and culture them in snow algae to get 
the highest level of EGF, which were then isolated, purified, and formulated as the Second 
Generation Growth Factor Cosmeceuticals. 
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