
The role of Microfibrillar-Associated Protein 4 (MFAP4) in the 
induction of integrin mediated intracellular signaling
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Figure 2: Inhibition of migration with selected inhibitors. A) The ORISTM Cell Migration as-
sembly kit-FLEX (Platypus Technologies) was used.Wells were coated with either 10 µg/ml PDL, 
10 µg/ml MFAP4 or with 10 µg/ml fibronectin. The specialized cell stoppers were fitted inside each 
well and about 25,000 fetal VSMCs were seeded in each well and allowed to adhere. Either 25 µM 
of the selective inhibitor of MEK (PD98059) (CST) 50 µM of the PI3-K inhibitor (LY294002) 
(CST) or a combination of these two (Combination) was added to selected wells.  The cell stop-
pers were removed and the cells were stimulated with 5 ng/ml PDGF-BB (R&D Systems) and 
to selected, wells either 25 µM PD98059, 50 µM LY294002 ,10 µg/ml HYB 7-5, 10 µg/ml HYB 
7-1, 10 µg/ml anti- aVb3 (aVb3) Ms X Hu integrin aVb3 MAB1976Z (Milipore) or 1 µM 
1,2,4,5-Benzenetetramine tetrahydrochloride (Sigma-Aldrich) (FAK I) was added. Cells were al-
lowed to migrate into the restricted zone for 20 hours. The pictures seen are the restricted zone after 
the cells were allowed to migrate. Cells were stained with 1µg/mL DAPI nuclear counterstain (In-
vitrogen). The pictures were obtained by a fluorescence microscope (Olympus) and analyzed with 
the software ImageJ. The figure is representative for three independent experiments. B) Statistical 
analysis of the cells counted in A, by the software ImageJ and made en GraphPad Prism 6. Signi-
ficance is calculated by a one-way ANOVA test in the data analysis and statistical software Stata. 
The p-value is calculated in Excel with a t-test between the different groups. The p-values are p < 
0.05 (*) and p < 0.000 (****).  

Background
The adhesion and migration of the VSMCs is mediated by the 
binding of integrins to the extracellular matrix (ECM). 
Microfibrillar-associated protein 4 (MFAP4) is a matricellular 
protein located to the ECM and synthesized by the VSMCs. 
It contains a RGD motif  which is known to be a binding-site for 
integrins. 
Results from this study shows that MFAP4 supports VSMC mi-
gration. The migration can be significantly reduced when the cells 
are treated with monoclonal antibodies against MFAP4.  Further 
the results show that specific intracellular signaling molecules are 
activated upon adhesion of the VSMC to MFAP4.

Aim and Hypothesis
Aim: Investigate whether MFAP4 induce integrin mediated in-
tracellular signaling pathways in vascular smooth muscle cells 
(VSMCs). 

Hypothesis: The activation of VSMC migration is initiated by 
the binding of MFAP4 to the integrin receptor and the intracel-
lular signaling pathways mediating these events are integrin de-
pendent. 
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Conclusion
MFAP4 induces the integrin signaling pathway in the fetal VSMC.
The central downstream mediators, focal adhesion kinase (FAK), 
extracellular signal regulated kinase 1/2 (ERK 1/2) and protein kina-
se B (Akt) are  all activated by phosphorylation upon binding of the 
fetal VSMCs to MFAP4. 

Migration can be significantly inhibited by antibodies against MFAP4. 
Inhibitors of the downstream mediators  of the integrin signaling 
pathway, ERK 1/2 and PI3K are also able to reduce the migration of 
the VSMCs on MFAP4.
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Figure 1: Phosphorylation of FAK, ERK 
and Akt in a time dependent manner in 
fetal VSMCs seeded on MFAP4, 
fibronectin or PDL. A)Western blot of  
lysed fetal VSMCs seeded on 20 µg/ml 
MFAP4, 20 µg/ml fibronectin or 20 µg/ml  
PDL for 10, 20, 40 and 60 minutes.
The blot shows the bands for the 
phosphorylated FAK (pFAK) (upper panel) 
and total FAK (FAK) (lower panel) and a 
statistical analysis of the intensity of the bands 
is illustrated next to the western blot showing the band intensity 
relative to totalFAK. The p-values are p< 0.01 (**) and p < 0.05 (*). 
B) Western blot performed as in A . The plot shows the band for phosphorylated ERK 1/2 
(pERK 1/2) (upper panel) and total ERK (ERK 1/2) (lower panel).  A bar column blot is 
illustrated next to the western blot and shows the band intensity of pERK 1/2 relativ to 
totalERK. C) Western blot performed as in A. Showning phosphorylated Akt (pAkt) when 
PDGF is added to the cells. A bar column blot is made  showning the band intensity of 
pAkt relative to total Akt.
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