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Membrane-associated guanylate kinase inverted-3 (MAGI-3) is a member of the family of mem-
brane-associated guanylate kinases (MAGUKs). MAGI-3 modulates the kinase activity of protein kin-
ase B (PKB)/AKT through interactions with phosphatase and tensin homolog (PTEN)/MMAC.
Coxsackievirus B3 (CVB3) is a common causative agent of acute myocarditis and chronic dilated
cardiomyopathy. Activation of AKT and extracellular signal - regulated kinases 1/2 (ERK1/2) is essen-
tial for CVB3 replication, but the relation between MAGI-3 signaling and CVB3 replication is not well
understood. This study investigated the role of MAGI-3 in CVB3 infection and replication. MAGI-3
was overexpressed in HeLa cells by polyethylenimine (PEI) transfection. To optimize the transfection
conditions, different ratios of plasmid DNA to PEI concentrations were used. MAGI-3 and empty plas-
mid DNA were transfected into the HeLa cells. MAGI-3 overexpression alone was not sufficient to
efficiently activate AKT. However, expression of the CVB3 capsid protein VP1 dramatically increased
in the HeLa cells overexpressing MAGI-3 24 h after CVB3 infection. In addition, the activities of AKT
and ERK were significantly induced in the CVB3-infected MAGI-3 cells overexpressing HeLa. These
results demonstrate that MAGI-3 expression upregulates CVB3 replication through AKT and ERK sig-
naling activation. MAGI-3 may be an important target to control CVB3 replication.
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HelLa cell transfection
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Fig. 1. Optimization of transfection conditions. HeLa cells were
cultured in a 12-well plate (5x10* cells/well). Medium
(100 ul serum-free DMEM + 5, 8, 10, or 30 ul PEI + 1
ug GFP plasmid DNA) was added into each well. Cells
were incubated at 5% CO; and 37°C for 48 hr. The trans-
fection efficiency was determined by GFP expression un-
der a fluorescence microscope.
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Fig. 2. MAGI-3 overexpression. HeLa cells were transfected with the empty or MAGI-3-Flag plasmid, and AKT activity was assessed
by western blot analysis. (A) HeLa cells were cultured and transfected for 48 hr. Western blotting was probed with anti-Flag,
phospho-AKT, total AKT, and GAPDH antibodies. AKT activity was not different between MAGI-3 and empty plasmid
control (mock). (B) Western blots were quantified by using Image ] software. Data are presented as the mean plus or minus
the standard error of the mean from 3 independent experiments (Mean + SEM, *p<0.01, *p<0.05, each data point is represented

on graphs).
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Fig. 3. MAGI-3 overexpression activates AKT in CVB3 infected HeLa cells. (A) MAGI-3 plasmid was transfected for 48hr and then
infected by CVB3 (1.5x10° PFU/ml). For 24 hr CVB3 infection, CVB3 replication and AKT signal activation were performed
by western blotting. CVB3 infection significantly increased AKT phosphorylation in MAGI-3 overexpressing cells (MAGI-3)
compare to empty plasmid control (mock). (B) Western blots were quantified by using Image J software. Mean + S.EM,

**p<0.01, each data point is represented on graphs.
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Fig. 4. Overexpression of MAGI-3 stimulates CVB3 replication through activation of AKT and EKR1/2 signaling. (A) HeLa cells
were transfected by MAGI-3 and then infected with CVB3 for 24 hr. CVB3-infected cells were harvested at 1, 4, 8, or 24
hr after infection and analyzed by western blotting. GAPDH was used as an internal control. (B) Western blots were quantified
by using Image ] software. Mean £ SEM, *p<0.05, each data point is represented on graphs.
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