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Skin Rejuvenation by StemFactor Growth Factor Serum

Key Growth Factors in StemFactor

StemFactor Mediated Skin Rejuvenation: The growth factors and cytokines present in StemFactor are most prominently represented 
in the Protein Pathway by which the aged and wounded skin (BEFORE, left) is restructured and repaired to lead to tissue regeneration 
(AFTER, right). They are shown in the above diagrams as the dark-blue oval shape with their official protein name written in yellow letters 
inside. (i) IGFP (Insulin Like Growth Factor Binding Protein): Involved in cell proliferation and differentiation to minimize senescence; (ii) 
TIMPs (Tissue Inhibitors of Metalloproteinases): Prevent extracellular matrix degradation, promote cell proliferation and are anti-apoptotic; 
(iii) DDK-1 (Dickkopf-1): Regulate skin cell Wnt signaling pathways for normal function of skin cells; (iv) FGF (Fibroblast Growth Factor): 
Role in cell proliferation and differentiation including fibroblasts; (v) EGF (Epidermal Growth Factor): Promote cell growth, proliferation 
and differentiation; (vi) uPAR (Urokinase-type plasminogen activator receptor): Involved in tissue regeneration and would healing; (vii) 
IL-1b: Involved in cell proliferation, differentiation, apoptosis and immune response; (viii) IL-6: Pro and anti-inflammatory response; (ix) 
IL-7: Differentiation and hematopoietic stem cells to lymphoid progenitor; (x) IL-8: Involved in chemotaxis signaling of immune cells; (xi) 
IL-11: Anti-inflammatory, modulate inflammation; (xii) IL-16: Chemoattractant for immune cells migration; (xiii) ANG-1 (Angeiopoietin-1): 
Promotes blood vessel growth; (xiv) Angeogenin: angiogenesis; (xv) VEGF-R1: Involved in angiogenesis and vasculogenesis; (xvi) TNF R1: 
Function as TNF antagonist (anti-inflammatory); (xvii) TGF-ß1: Regulator of inflammation process, Figures adapted from Nature Medicine 
(2014) 20: 857.

The StemFactor Serum is composed of different growth factors and cytokines that range from 0.1-15000 pg/ml. 
The below proteins are chief examples.

Cell and Tissue Survival Promoting Factors (1,000-20,000 pg/ml)
• Insulin Like Growth Factor Binding Protein: stimulate the survival, and promote the proliferation and differentiation, of many cell types. 

Delays replicative senescence of fibroblast.
• Tissue Inhibitors of Metalloproteinases: TIMPs, Inhibitors of MMPs (Matrix metallopreinases) and prevents ECM degradation and 

promotes cell proliferation and have anti-apoptotic effect. 
• Dickkopf-1: DKK-1: Inhibitor of Wnt/ß-catenin signaling pathway, DDK-1 is absent in scleroderma skin. 

Skin Cell Growth Promoting Factors (100-300 pg/ml)
• Fibroblast Growth Factor: a/bFGF: have role in proliferation and differentiation of wide varieties of cell and tissues.
• Epidermal Growth Factor: EGF: promotes cell growth, proliferation and differentiation. 

Wound Healing and Tissue Reorganization Factor
• Urokinase-Type Plasminogen Activator Receptor: uPAR (CD87) involved in tissue reorganization and wound healing.
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Key Growth Factors in StemFactor cont’d

Skin Repair by StemFactor

Skin Repair Proteins Present in StemFactor

Blood Vessel Promoting Factors (50-2,00 pg/ml)
• Angeiopoietin-1: Ang-1: promotes blood vessel growth. 
• Angeogenin: potent stimulator of blood vessel growth through angiogenesis.
• Vascular Endothelial Grwoth Factor R1: VEGF R1: involved in angiogenesis and may function as regulator of VEGF mediated 

vasculogenesis and angiogenesis. 

Anti-Inflammatory Factors (200-1,000 pg/ml)
• TNF R1: The TNF R1 protein when secreted may function as a TNF (causes inflammation) antagonist. RA down regulation.
• LAP (Tgfb1): Function as regulation of inflammation process.

Interlukins (5-100 pg/ml)
• IL-1b: inflammatory response
• IL-6: pro and anti-inflammatory
• IL-7: growth stimulator
• IL-8: anti-inflammatory
• IL-11: lymphopoietic/hematopoietic
• IL-16: chemoattractant, T cell activator

Before StemFactor Treatment: diagram (top panel) shows 
how the aged, wrinkled, dehydrated, and/or injured skin 
looks like at a cellular level. The first step of the repairing 
process is recruitment of immune cells to the damaged 
site to trigger the downstream reconstruction cascades. 
StemFactor contains many proteins functioning in this 
initial phase, including C3 (Complement System), PAI 
(Plasminogen Activator Inhibitor), and HSP (Heat Shock 
Proteins). Then, the most essential components in restoring 
the broken skin are Extra Cellular Matrix (ECM) proteins. 
These are analogous to the tools and materials required to 
firm up the foundation and renew the base blocks of the 
skin, as shown in the After StemFactor Treatment diagram.

After StemFactor Treatment: diagram (bottom panel)
shows some of the many ECM proteins contained in 
StemFactor. Represented here are; 1) COL: Collagen fibers 
(over 12 different types present in StemFactor including I~VI, 
X~XII, XV, etc.); main component of connective tissue, 2) 
FN: Fibronectin, for cell adhesion, 3) TN: Tenascin, major 
component in tendon and cartilage, and 4) ITI: Inter α 
Trypsin Inhibitor, to organize & stabilize ECM. StemFactor 
also contains various other proteins which function in 
vital cellular pathways to turn the damaged skin back to 
structurally and physiologically rejuvenated state. Some of 
these processes and the associated proteins include: 1) Cell-
matrix interaction: VCL (Vinculin); 2) Cell-cell interactions: 
ACT (Actin), TLN (Talin), GSN (Gelsolin); 3) Epidermal 
mesenchymal interactions: APO (Apolipoprotein), FLN 
(Filamin); 4) Major players in blood vessel and epidermis 
functions respectively: TSP (Thrombospondin) and KRT 
(Keratins). Figures adapted from Sci. Transl. Med. (2014) 
6: 265sr6.

StemFactor contains 600 proteins of which 540 have been uniquely identified by LC-Masspec (Liquid Chromatography - Mass 
Spectrometry) and multiplex ELISA protein detection methods. Listed here are chief examples of structural proteins constituting Extra 
Cellular Matrix (ECM) and their associated proteins functioning in skin reconstruction processes. *The protein concentration ranges in 
StemFactor were determined based on a quantitative ELISA assay measurement of selected proteins which, then, serves as a standard for 
respective protein concentrations using Log of Probability scores obtained from the LC-Masspec experiments.       

BEFORE STEMFACTOR TREATMENT 

AFTER STEMFACTOR TREATMENT 

PROTEIN NAME 
(Abbreviation) STRUCTURE CELLULAR FUNCTIONS CONCENTRATION 

(ng/ml)

Collagen (COL)
Main structural protein; Main component of connective tissue (bone, 
cartilage, tendon); Main fibrous tissue of skin.

2,000-500

Keratin (KRT)
Fibrous structural protein; Protects epithelial cells from damage or stress; 
Key structural material of outer layer of skin.

1,200-200

Fibronectin (FN)
ECM glycoprotein protein of high mol. wt. (~400 kDa); Binds to other ECM 
proteins (integrin, collagen, fibrin, syndecans); Functions in cell adhesion, 
cell migration, cell growth and cell differentiation.

1,000-200

Actin (ACT)
Globular multifunctional protein of 42 kDa; Forms microfilaments; Functions 
in cell motility, cell division and cytokinesis, cell signaling and cell junction 
maintenance.

600-100

Thrombospondin 
(TSP)

Adhesive protein mediates cell-to-cell and cell-to-matrix adhesion; Role in 
platelet aggregation, angiogenesis; Natural inhibitor of neovascularization 
and tumorigenesis.

600-100

Complement 
System (C3)

Protein of immune system; Central role in complement system of innate 
immunity; Protects from bacterial infection; C3 deficiency leads to generic 
infection and fatal in infants.

600-100

Inter α Trypsin 
Inhibitor (ITI)

Plasma protein interacting with hyaluronic acids; Plays a critical role in 
organization and stabilization of ECM, function as protease inhibitor; Role in 
inflammatory response.

600-100

Heat Shock 
Protein (HSP)

Chaperone proteins to help other proteins to fold properly; Stabilizes 
proteins against heat stress; Promotes cell motility and wound healing.

600-100

Talin (TLN)
Mediates cell-cell adhesion; Major function in linking integrin to actin 
cytoskeleton and integrins activation.

400-50

Apolipoprotein 
(APO)

Binds lipids to form lipoproteins, transport lipids (fat, cholesterol) through 
circulatory systems; Skin wound healing role.

400-50

Gelsolin (GSN)
Actin binding protein; Regulates actin filament assembly, inhibits apoptosis 
by stabilizing mitochondria; cell movement during wound healing.

300-50

Tenascin (TN) ECM glycoproeteins; Skin structural protein having role in wound healing. 300-50

Filamin (FN)
Actin binding/crosslinking protein, 280 kDa: Versatile molecular scaffold for 
cell motility and signaling; Role in wound healing.

300-50

Vinculin (VCL)
117 kDa cytoskeletal protein; Associated with cell-cell and cell-matrix 
junction; Used for cell spreading and movement by anchorage to ECM via 
integrins.

250-50

Plasminogen 
Activator 

Inhibitor (PAI)

Involved in wound healing and inhibits ECM degradation; Helps blood vessel 
formation from pre-existing blood vessels and blood coagulation; Inhibits 
Matrix metalloproteinase thus preventing invasion by malignant cells.

100-10


