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BACKGROUND 
 
The TGF-beta superfamily of polypeptides 
comprises a group of highly conserved proteins, 
which includes various forms of TGF-beta, BMPs, 
Nodals, Activins, the anti-Müllerian hormone, and 
many other structurally related factors. They are 
ubiquitously expressed in eukaryotes and typically 
secreted into the extracellular milieu in an inactive 
form, where they become locally activated in 
response to the appropriate stimuli. These factors 
regulate cell migration, adhesion, multiplication, 
differentiation and death throughout the life span 
of the organism. The members of the TGF-beta 
family mediate such many different effects 
depending on the type and state of the cell. For 
example, in the same healing wound TGF-beta 
may stimulate or inhibit cell proliferation 
depending on whether the target is a fibroblast or 
a keratinocyte; in mammary epithelial cells TGF-
beta will cause growth arrest or metastatic 
behavior depending on the level of oncogenic Ras 
activity present in the cell.1  

 
Five TGF- beta have been cloned (TGF- beta 1–5). 
The structures of TGF- beta 1 and beta 2 have 
been solved. Eight of the nine cysteines make four 
intramolecular disulfide bonds, while the ninth 
cysteine (amino acid 77) forms an intermolecular 
disulfide bond with the corresponding ninth 
cysteine of the other monomer. The distinguishing 
feature of the TGF- beta structure is the ’cysteine 
knot, ’ formed from three of the four 
intramolecular disulfide bonds that maintains 
structural integrity for the monomer. TGF-beta 
signaling pathway is highly conserved from lower 
organisms to man. Although four receptors have 
been cloned (type I, II, III, endoglin), only two of 
them, the type II and type I receptors, have been 
conclusively proven to mediate TGF-beta 
signaling.2 TGF-beta binds to the type II TGF-beta 
receptor (TbetaR-II) kinase. The type I receptor 
(TbetaR-I) is then recruited into the 
ligand/TbetaR-II complex and phosphorylated and 
activated by the TbetaR-II kinase. The activated 
TbetaR-I receptor then phosphorylates receptor-
associated Smad2 and Smad3, which, in turn, 
form complexes with the common Smad, Smad4, 
and accumulate in the nucleus. In the nucleus, 
activated Smad complexes, along with co-
activators and cell-specific DNA-binding factors, 
regulate gene expression and ultimately cell cycle 
and tissue repair. It is important to realize that, 
besides this classical pathway, the TbetaR-II 
receptor is capable of partnering with other 
members of the type I receptor family, including 
Alk-1, Alk-2 and Alk-3. In these cases, TGF-beta 
signals can also activate the BMP Smads 1, 5 and 
8. These alternate pathways normally appear to be 
restricted to certain cell- or tissue types, such as, 
e.g., endothelial, neuronal and epidermal cells, in 
which they activate distinct genetic programs. 
However, in the context of cancer, this second 
pathway can become constitutively activated and 
drive epithelial-to-mesenchymal transitions (EMT),  

 
 
 
cell motility and invasiveness, in which PI-3 
kinase/Akt activation has been shown to be 
involved. It was shown that TGFbeta activates 
PI3K activity through association of TGFbeta RI 
and the p85 subunit of PI3K in its tumor promoter 
function. However, many studies indicate that 
TGF-beta signaling can act either as a tumor 
promoter or a tumor suppressor.3 TGFbeta elicits 
the tumor suppressor activity by potently inhibit 
the proliferation of epithelial, endothelial and 
haematopoietic cells. However, as tumors evolve, 
they often evade the TGFbeta growth inhibition 
due to mutational inactivation or dysregulated 
expression of various components of the TGFbeta 
signaling pathways or cell cycle regulatory 
network.4 
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TECHNICAL INFORMATION 
 
Source: 
TGF-beta1 antibody is a mouse monoclonal 
antibody raised against purified recombinant 
human TGF-beta1 fragments expressed in E. coli. 
 
Specificity and Sensitivity: 
This antibody detects TGF-beta1 proteins without 
cross-reactivity with other related proteins. 
 
Storage Buffer: PBS and 30% glycerol  
 
Storage: 
Store at -20°C for at least one year. Store at 4°C 
for frequent use. Avoid repeated freeze-thaw 
cycles. 
 
 
APPLICATIONS 
 

Application: *Dilution: 
WB 1:1000 
IP n/d 

IHC 1:50-200 
ICC 1:50-200 

FACS 1:50-200 
*Optimal dilutions must be determined by end user. 
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QUALITY CONTROL DATA 

 
Western Blot detection of recombinant human TGF-
beta1 proteins using TGF-beta1 Antibody.  


