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overexpression of Robo4 resulted in a similar phenotype as
that induced by Robo4 siRNA, implying that too little or too
much Robo4 has the same detrimental effect on cell migration
[17], and that appropriate Robo4 expression may sustain the
migration properties of cells.

In this study, we investigated whether Robo4 affects the
proliferation of RF/6A and RPE cells. No inhibition was
apparent in the Robo4-siRNA-treated cells for 48 h. The effect
on cell growth was observed in both RF/6A and RPE cells and
is probably attributable to Gi/S cell-cycle arrest. The role of
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Figure 11. Effect of Robo4 on the apoptosis of RF/6A and RPE cells.
A: Cell apoptosis of NS siRNA-treated RF/6A cells. B: Cell
apoptosis of Robo4 siRNA-treated RF/6A cells. C: Cell apoptosis of
NS siRNA-treated RPE cells. D: Cell apoptosis of Robo4 siRNA-
treated RPE cells. E: The data of relative cell apoptosis in NS and
Robo4 siRNA group cells. The normal living cells (bottom left
quadrants) showed low annexin V and propidium iodide staining.
The early apoptotic cells (bottom right quadrants) showed high
annexin V staining but low propidium iodide staining. The late
apoptotic cells (top right quadrants) showed high annexin V and
propidium iodide staining. The percentages of cells in the quadrants
are indicated within the quadrant of all panels. Representative results
of three separate experiments are shown. Values are the means+SD
of at least three independent experiments. Asterisks denote values
signigicantly different from those of cells treated with Robo4 siRNA
compared to NS siRNA and UT group (E, p<0.01).
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Figure 12. Effect of Robo4 on the cell cycles of RF/6A and human
RPE cells. A: Cell cycle of NS siRNA-treated RPE cells. B: Cell
cycle of Robo4 siRNA-treated RPE cells. C: Cell cycle of NS
siRNA-treated RF/6A cells. D: Cell cycle of Robo4 siRNA-treated
RF/6A cells. E: The data of RPE cell cycle distribution of NS and
Robo4 siRNA group cells. F: was the data of RF/6A cell cycle
distribution of NS and Robo4 siRNA group cells. Flow cytometric
analysis demonstrated the effects of Robo4 on the cell cycle. The x-
axis represents the fluorescence intensity on a logarithmic scale and
the y-axis represents the number of events. The results show that the
fraction of G1-phase cells increased and the proportion of S-phase
cells decreased in the RF/6A and RPE cells after knockdown of
Robo4. Values are the means+SD of at least three independent
experiments. The proportion of GO/G1, G2, and S phase cells was
decreased in Robo4 siRNA-treated RPE cells compared to NS
siRNA-treated RPE cells (E, *p<0.01). The proportion of GO/G1 and
S phase cells was decreased in Robo4 siRNA-treated RF/6A cells
compared to NS siRNA-treated RF/6A cells (F, *p<0.01).
Abbreviations: control siRNA-treated cells (NS); Robo4 siRNA-
treated cells (R4 siRNA). The cell cycle of NS was set to 100%.
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Robo4 on the two cell lines was a little different at Go/M phase:
Robo4 siRNA reduced the numbers of RPE cells in Go/M
phase but had no effect on the RF/6A cells. This difference
between the two cell types may be attributable to species or
cell-type differences: RF/6A is an endothelial cell line, and
RPE is an epithelial cell line.

In this study, we exposed RF/6A and RPE cells to hypoxic
conditions in vitro to mimic the hypoxia experienced by
endothelial and epithelial cells in ischemic retinal and choroid
diseases in vivo. We found that under normoxic conditions,
there was no significant difference in cell apoptosis between
the Robo4-siRNA-treated and NS groups, whereas under
hypoxic conditions, more apoptotic cells were detected in the
Robo4-siRNA-treated group than in the NS group. These
results suggest that Robo4 does not affect cell apoptosis under
normal conditions but increases cell tolerance of hypoxic
conditions. This is consistent with a previous study in which
a model of retinopathy of prematurity in Robo4AP/AP mice
showed increased angiogenesis and vascular leakage [10].

In summary, our study indicates that Robo4 may play a
role in the formation of FVMs. Silencing Robo4 expression
in RF/6A and RPE cells inhibited their proliferation,
migration, spreading, tube formation, and tolerance of
hypoxia, and thus may be involved in retina vasculogenesis
and angiogenesis.
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