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 /Final  : Final           

                           

2. UGC Reference No. F.   :  43-87/2014(SR)  dated 22.08.15  

                                                         

3. Period of report    :  From - 08.10.2015  to - 30.06.2018 

 

4. Title of research project   : “Role of fetuin-A gene and protein expression in 

obesity induced impairment of adipogenesis and stimulation of adipose tissue inflammation implementing 

insulin resistance and type-2 diabetes”. 

 

5. (a) Name of  the Principal Investigator : Dr. Suman Dasgupta  

    (b) Deptt.     : Molecular Biology & Biotechnology     

    (c) University where work has progressed: Tezpur University  

 

6. Effective date of starting of the project : 08.10.2015 

 

7. Grant approved and expenditure incurred during the period of the report: 

    a. Total amount approved Rs.  : 8,52,500/- 

    b. Interest Earned Rs.    : 12,308/- 

    c. Total expenditure Rs.     : 8,58,045/- 

    d. Report of the work done (Please attach a separate sheet): Attached 

 

i. Brief objective of the project :      

 

(i) To study the underlying mechanism of white, brown and beige or brite (brown-in-white) adipocytes 

differentiation.  

(ii) To study the mechanism of fetuin-A induced impairment of PPAR and to analyse whether 

impairment of PPAR by fetuin-A generally or selectively attenuates white, brown and beige fat 

adipogenesis?  

(iii) Study of the role of fetuin-A in modulating the expression of various adipokines and inflammatory 

cytokines. Study of the underlying mechanism of obesity induced overexpression of fetuin-A. 



(iv) To evaluate the underlying mechanism obesity induced macrophage polarization from anti-

inflammatory M2 state to proinflammatory M1 state and its infiltration in the adipose tissue and also to 

study whether fetuin-A induces the differentiation of preadipocytes into the macrophage like cells?      

     

ii. Work done so far and result achieved and publications, if any, resulting from the work (give 

details of the papers and names of the journals in which it has been published or accepted for 

publication)  

 

To study the involvement of Fetuin-A (FetA) in regulating the expression of various cytokines 

and adipokines from the adipocytes, we incubated 3T3L1 adipocytes with FetA for 6h. FetA 

strongly induces inflammatory states in adipocytes by upregulation of proinflammatory 

cytokines expression such as MCP1, TNF and IL6 (Fig. 1A) whereas the expression of 

adipokines known to stimulate insulin sensitivity such as adiponectin and adipsin were 

downregulated (Fig. 1B).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Fetuin-A provoke proinflammatory cytokine milieu in adipocytes. Incubation of FetA in 3T3L1 and primary 

adipocytes upregulates proinflammatory cytokines expression, namely MCP1, TNFa and IL6 (A), while 

downregulation was observed in beneficial adipokines level such as Adpn, Adipsin and IL10 (B).  

 

 

We also investigated the MCP1 and adiponectin protein level by immunoblotting which 

also showed the similar trend (Fig. 2A), however, effect of FetA is more pronounced in 

comparison to palmitate (Fig. 2A). Interestingly, in comparison to preadipocytes, mature 

adipocytes are major source of FetA (Fig. 2B).  

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: Fetuin-A synthesis and its effect on 3T3L1 adipocytes. (A) Incubation of FFA or FetA in 3T3L1 adipocytes 

notably upregulates MCP1 expression whereas adiponectin expression was downregulated (B) Fetuin-A protein and 

gene expression was analysed by immunoblotting and RT-PCR, respectively, in in 3T3L1 preadipocytes and mature 

adipocytes.  

 

To have more insight, specifically to observe whether the FetA is a key regulator for the 

expression of cytokines and adipokines from adipocytes, we suppressed expression of FetA by 

siRNA. Inhibition of FetA expression prevents FFA induced upregulation of MCP1 and 

downregulation of adiponectin protein and gene expression, respectively (Fig. 3A). Interestingly, 

forced expression of FetA in 3T3L adipocytes upregulates MCP1 gene and protein expression 

while adiponectin gene and protein expression was downregulated (Fig. 3B). All these results 

indicate that FetA notably upregulates inflammatory cytokines in concomitant downregulation of 

beneficial adipokines expression. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: Alteration of Fetuin-A expression modulates MCP1 and Adiponectin expression in 3T3L1 adipocytes. (A) 

FFA unable to induce MCP1 or reduce Adpn protein (left) and gene (right) expression in FetA silenced adipocytes. 

(B) FetA overexpressed cells shows significant upregulation of MCP1 and downregulation Adpn protein (left) and 

gene (right) expression.     

 

 

 

 



To investigate the effect of FetA in insulin stimulated glucose uptake, we observed that 

FetA strongly inhibits insulin stimulated glucose uptake in 3T3L1 adipocytes as indicated by 

impaired uptake of fluorescent labelled deoxyglucose (2-NBDG) (Fig. 4A). Insulin binding to its 

receptor on target cell surface transduces a signal cascade which is initiated with insulin receptor 

tyrosine kinase phosphorylation and ultimately to protein kinase B or Akt through several 

signaling molecules. It could be seen from Fig. 4B that all these signaling molecules activation 

were attenuated in 3T3L1 adipocytes by FetA. These results indicate that FetA strongly inhibits 

insulin action on 3T3L1 adipocytes. Our investigation in this direction is still going on and upon 

completion of this work we will submit for its publication. 

 

 

 

 

 

 

 

 

Fig 4: Inhibition of insulin signaling pathway by FetA. (A) 2-NBDG uptake by 3T3L1 adipocytes incubated without 

or with insulin or insulin + FetA or FFA. (B) Western blot showing pIRS-1 (Tyr-989) and pAkt (Thr-308) 

abundance in 3T3L1 adipocytes incubated without or with Ins or Ins+FetA. 
 

FetA incubation in 3T3-L1 adipocytes significantly decrease in adiponectin expression and its 

secretion (Fig. 5A). We then hypothesized that between FetA and adiponectin there may be an 

involvement of Wnt signalling because Wnt has been indicated to suppress PPARγ expression in 
preadipocytes and adiponectin is one of the PPARγ targeted genes. It is also known that during 

obesity Wnt is involved in negative regulation of adipogenesis when decrease of adiponectin also 

occurs. However, it remained unclear what makes excess of Wnt expression in obesity. Addition 

of increasing concentration of FetA to 3T3L1 adipocytes effected a dose dependent increase in 

Wnt3a expression. These results indicate an association of FetA with Wnt3a upregulation. 

Interestingly there was a corresponding decrease of PPARγ expression in accordance with the 

FetA induced Wnt3a increase in the adipocytes (Fig. 5B). To examine it further we used Wnt3a 

gene knockout adipocytes and observed that FetA failed to produce inhibition on PPARγ and 

adiponectin in the absence of Wnt3a support (Fig. 5C,D).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 












