
 
  

 

 

 

BAIYA PLANT bFGF 
(PLANT-BASED BASIC FIBROBLAST GROWTH FACTOR)  



WHAT IS HUMAN BASIC FIBROBLAST GROWTH FACTOR (bFGF) 
Growth factors are natural proteins that induce cellular growth, proliferation, healing and 

differentiation. Human basic fibroblast growth factor (bFGF) is a family of growth factors which is 
a 17 kDa protein with xx amino acids.  

It possesses a broad multiple functions including fibroblast proliferation, cell growth 
promotion and tissue repair (1). The biological activities of FGF occurs through its binding with 
fibroblast growth factor receptors (FGFRs) caused downstream signaling of RAS/MAP kinase 
pathway (2). The skin aging is involved in dermal changes such as decreased dermal thickness, 
decreased fibroblast activity, reduction of collagen levels (1). Due to its specific activity, many 
reports have been developed bFGF in several delivery system, especially topical application which 
is able to promote wound healing (1).    
PLANT-PRODUCED bFGF 

Plant-produced human basic fibroblast growth factor (Plant-produced bFGF) is transiently 
expressed and purified from Nicotiana benthamiana plants. It is an effectively biotechnological 
product as an anti-aging skin care for cosmetic application. The biological activities of plant-
produced FGF are able to induce the proliferation of dermal fibroblast cells and the collagen 
production. 
IN VITRO EFFICACY TESTS 

1. Human dermal fibroblast cell viability 
 
 

 
Cell proliferation with treatment of 50 µg/ml of plant-bFGF 

compared to the vitamin C control group. 
 

Data represent the means ± SEM, p < 0.005 

Dermal fibroblasts play an important role 
in epidermal proliferation and wound healing 
by producing collagen and the extracellular 
matrix components (ECM) the cells, which is 
the components in skin’s structure (3). 

A process of collapsed fibroblasts produces 
lower amounts of collagen which affects to 
the structural integrity of the skin (4). 

Primary dermal fibroblasts were seeded in 
48 well-plate, grown reaching 90% confluency 
and treated with 50 µg/ml of FGF. Cell viability 
assay was evaluated by the level of cellular 
ATP. The results showed that the plant-
produced bFGF significantly stimulated the 
growth of dermal fibroblast cells, 
approximately 20% at 48 hours compared to 
the vitamin C control group. 

 
 
 
 

2. Collagen production 
A The production of collagen from 



 
Cell proliferation with treatment of 25 µm/ml of plant-bFGF 

compared to the untreated control. 
 

Data represent the means ± SEM, *p < 0.05 

primary dermal fibroblast cells was 
measured by the Picrosirius 
polarization method. The cells were 
seeded in 48 well-plate and treated 
with 25 µg/ml of plant-produced 
bFGF for 6 days. After treatment, 
cells were stained with direct red 80 
in saturated Picric acid. Stained 
collagen in cell culture was dissolved 
and detected at 540 nm by 
microplate reader.  

The results showed that the 
collagen content was significantly 
increased on day 6 when the cells 
treated with bFGF compared to the 
untreated control. 

B 

 
Picrosirius red – staining images of human dermal fibroblasts showing collagen  

after treatment with plant-bFGF at 25 µm/ml. Scale bar 200 µm. 
 

C 

 
Collagen production after treatment of 25 µm/ml of plant-bFGF  

compared to the untreated control. 
 

Data represent the means ± SEM, ***p < 0.005 
 



PLANT-PRODUCED HUMAN FIBROBLAST GROWTH FACTOR (bFGF) 
DESCRIPTION 

Plant-bFGF is a single chain human protein which transiently expressed from Nicotiana 
benthamiana plants. The starting DNA material is a synthesized copy of the human gene with 
codon optimization for production host, which is encoded into Human Fibroblast Growth Factor.  
 
PRODUCT SPECIFICATION 
ORIGIN : Nicotiana benthamiana 
CAS No. : 106096-93-9 
FORMULATION : 0.1 µg/mL of bFGF in PBS buffer 
APPEARANCE : clear solution in glass vial 
IDENTIFICATION : identified by SDS-PAGE (12%, reducing and non-reducing condition) and 
western blot analysis. 
PURITY : qualified against a known standard via reducing and non-reducing SDS-PAGE. 
PROTEIN CONTENT : 1 µg/mL as measured by indirect ELISA method. 
BIOLOGICAL ACTIVITY : The activity is evaluated by the level of cellular ATP produced from 
primary dermal fibroblasts which is treated with 50 µg/mL of plant-produced bFGF.  
STERILTY : No bacterial growth is observed. 
ENDOTOXIN : not more than 10 IU/mg as measured by LAL method. 
pH : 6-8 
EXTRACTABLE VOLUMES : not less than xx mL 
STORAGE : The clear solution is recommended to store at -20oC. When open the product, gently 
pipet and wash down the sides of the vial to ensure full recovery of the protein solution. It is 
recommended to use immediately after opening or keep aliquots at -20oC. 
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