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Cell migration plays an essential role in physiological and pathological events, including
embryonic development, immune responses, tissue maintenance, and tumor metastasis. Migration is
mediated by reorganization of actin cytoskeleton. When exposed to chemotactic factors, cells become
polarized and form an F-actin-rich lamellipodial membrane protrusion toward the direction of cell
movement. Rho family GTPases, such as RhoA, Ract and Cdc42, are key regulator in actin
cytoskeletal reorganization, and spatiotemporally control actin dynamics during cell migration. Rho
GTPases act as a molecular switch that shifts between an active GTP-bound form and an inactive
GDP-bound form. Rho GTPases are activated by Rho guanine nucleotide-exchange factors
(Rho-GEFs), which catalyze the exchange of GDP for GTP in Rho-GTPases. In the human genome,
there are approximately 70 Dbl-like Rho-GEF genes. Existence of the large number of Rho-GEFs,
compared with number (approximately 20) of Rho family GTPases, raises the possibility that each
Rho-GEF selectively regulates specific functions of its target Rho family GTPases. Thus, it is important
to determine the functional roles and regulation mechanisms of each Rho-GEF in the context of various
cellular processes.

To identify Rho-GEFs that involved in serum-induced migration in tumor cells, Rho-GEF
shRNAs were screened for suppression of serum-induced chemotactic migration in MDA-MB-231
human breast carcinoma cells. Of shRNAs targeting 66 Rho-GEFs, | identified that at least the six
Rho-GEFs (AAH33666, Duet, Frabin/FGD4, Net1, p63RhoGEF and Trio) are involved in
serum-induced chemotactic migration of MDA-MB-231 cells. In this study, | focused on the role of
p63RhoGEF, which specifically activate RhoA, in cell migration. Although p63RhoGEF has been
studied its role in contraction of vesicular smooth muscle cells, it is unclear about its functional role in cell
migration. | examined the effects of knockdown of p63RhoGEF on serum-induced RhoA activation.
Knockdown of p63RhoGEF significantly suppressed the serum-induced RhoA activation. This result
indicates that p63RhoGEF is crucial for serum-induced RhoA activation in MDA-MB-231 cells. | also
examined the activity of p63RhoGEF. The level of active p63RhoGEF gradually increased and reached
a maximum at 20 min and then maintained after serum stimulation, as measured by pull-down assay
using GST-RhoA(G17A). These results indicate that p63RhoGEF is activated by serum stimulation and
is involved in serum-induced RhoA activation in MDA-MB-231 cells. | then measured the effect of
p63RhoGEF expression of the actin reorganization of MDA-MB-231 cells. Consistent with its

RhoA-specific activity, expression of p63RhoGEF induced cell rounding and the formation of stress



fibers and suppressed the formation of F-actin-rich lamellipodia. In order to further investigate the role of
p63RhoGEF in serum-induced cell migration, | analyzed the effect on p63RhoGEF on directional
(chemotactic) and random (chemokinetic) migration of MDA-MB-231 cells. As already noted,
knockdown of p63RhoGEF significantly suppressed serum-induced chemotactic cell migration, but had
no significant effect on the chemokinetic cell migration. This result suggested that p63RhoGEF plays a
more specific role in chemotactic migration than chemokinetic migration in MDA-MB-231 cells. To
elucidate the role of p63RhoGEF in cell migration, the effect of knockdown of p63RhoGEF on actin
cytoskeleton and cell morphology were analyzed. Knockdown of p63RhoGEF had no apparent effect
on the overall cell shape and F-actin organization before serum stimulation, but caused the production
of multiple lamellipodial protrusion around the cell periphery after serum stimulation. Similar results were
obtained by overexpression of p63RhoGEF(L301E), a GEF-inactive mutant of p63RhoGEF. Taken
together, these results suggest that p63RhoGEF plays a crucial role in serum-induced chemotactic
migration by facilitating the formation of the single polarized lamellipodial protrusion in response to

serum stimulation.
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Figure 1. Knockdown of p63RhoGEF suppresses Figure 2. p63RhoGEF is required for the formation of a single

chemotactic migration, but not chemokinetic migration polarized lamellipodium
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