
Abstract. Rab is a large subfamily of small GTPases which
play an important role in multiple processes relating to
cellular transportation and modulation of the cytoskeleton.
Novel gene Rab-like 3 (Rabl3), which we originally reported
as a new member belonging to this subfamily, may parti-
cipate in other processes in human cancer cell lines based
on our research. In order to investigate the function of
Rabl3 and the basic mechanism which regulates cancer cell
survival and motility, we constructed the Rabl3-pcDNA3.1
fusion plasmid, also, the specific siRNA against Rabl3 was
used. We detected cellular viability and motility changes in
Rabl3 overexpressed or si-Rabl3 transfected cancer cell lines.
Overexpression of Rabl3 resulted in the enhancement of cell
proliferation, inhibition of apoptosis and paclitaxel resistance
in human cancer cell lines. Rabl3 also promoted cell motility
activity. Next, we silenced Rabl3 in order to determine its
exact physiological function. We found that processes which
are associated with tumor formation and metastasis were
inhibited. These included an increased incidence of apoptosis,
abrogated cellular proliferation and mobility. Furthermore,
Western blot analysis revealed that the function of Rabl3 was
closely associated with focal adhesion kinase (FAK) phos-
phorylation, both in HeLa and MDA-MB-231 cell lines at the
sites of Tyr 397/576/577. Our results suggested that Rabl3
may be a novel oncogene which regulates the oncological
behavior of human cancer cells. As a consequence, Rabl3
can be considered as a novel candidate in the control of
tumorigenesis and as a new target for anti-tumor treatment.

Introduction

The Rab subfamily, which is the largest group in the Ras
superfamily, comprises small G-proteins which represent the

guanine nucleotide binding proteins (1). More than 60 Rabs
have been discovered to exist ubiquitously in various kinds of
eukaryocyte organisms, ranging from yeast to mammals (2).
The sequences of the Rab subfamily members are highly
conserved, with molecular weights ranging between 20 and
26 KD. Most of the Rab members can bind to GTP or
GDP, functioning as low-molecular weight GTPases and
contributing to GDP/GTP conversion.

At the physiological level, they are involved in various
kinds of cellular processes or signaling transductions which
are crucial for cellular membrane function, cytoskeleton
regulation and protein recycling. Therefore, Rabs play key
roles in secretion, endo-/exo-cytosis and intra-/inter-trafficking
events (3,4). Moreover, the present study provides additional
evidence in support of the participation of Rabs in signaling
transduction, modification and the crosstalk between signal
cascades (5,6).

At the pathological level, the dysfunction of G-proteins
results in abnormalities in many central events and can even
initiate tumorigenesis, tumor cell invasion or metastasis in
some cases (7-9). Rab family members, such as Rab25, Rab20
and Rab2, are highly expressed in cancer cells and have close
relationships with the progression and aggressiveness of dif-
ferent types of cancer (10,11). The impact of Rabs on tumor
cells, in terms of their modulation of the cytoskeleton and
intracellular transportation are well established, but there is
limited evidence related to their effects on functional changes
in tumor cell viability and motility. As a consequence, efforts
to investigate and reveal the multiple biological functions
and mechanisms related to these proteins will potentially be
of great benefit to clinical practice, and will provide a better
understanding of this gene family.

Due to continuing progress in the field of bio-molecular
technology and applications developed as a result of the
Human Genome Project (HGP), there are increasing numbers
of novel Rab genes being identified and cloned. Their
structures and functions are distinct from typical Rabs.
Some of them are being named Rab-like proteins. Novel
gene Rabl3 is one such protein. To date, studies have
revealed few functions for this gene, and there are no
reports regarding the relationship between Rabl3 and
tumorigenesis or tumor cell metastasis.

In the present study, we investigated the functional
characterization of Rabl3 as a candidate oncogene and its
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engagement in multiple processes which influence viability,
motility and drug resistance in human cancer cells.

Materials and methods

Reagents and materials. Restricted endonucleases: EcoRI
was purchased from Takara (DaLian, China); polyclonal anti-
body against Rabl3 was obtained from ProteinTech Group
Inc. (USA); monoclonal antibody against ß-actin was
purchased from Sigma (USA); IRDTMye 800-conjugated
secondary IgG antibodies against rabbit or mouse were
obtained from LICOR Bioscience (USA); paclitaxel was
purchased from Haikou Pharmaceutical Factory Co., Ltd.,
China; DNA plasmid extraction kit was purchased from
Qiagen (USA); FITC-conjugated Annexin V, and propidium
iodide (PI) were purchased from Biosea Biotechnology Co.,
(Beijing, China); RMPI-1640 was purchased from Invitrogen
(Carlsbad, CA, USA).

Cell culture and transfection. Human breast cancer cell line
MDA-MB-231 and HeLa cell lines were cultured in RPMI-
1640 medium containing 10% fetal bovine serum (FBS) and
L-glutamine (2 mM). Other cell lines which were used for
the analysis of the Rabl3 expression profile were purchased
from the American Type Culture Collection (ATCC). All of
the cell lines were cultured in a humid incubator at a tempe-
rature of 37˚C containing 5% CO2. Plasmid transfection
of MDA-MB-231 or HeLa cells was performed using an
ECM830 electroporation system (BTX, USA) at a voltage
of 130 V, 20 ms, single pulse. Plasmid (10 μg) was used
for 1-3x106 transfected cells without FBS in 2-mm gap
cuvettes.

cDNA cloning and vector construction. The full length of the
Rabl3 gene was obtained from the cDNA library of HeLa
cell lines through PCR technology with the primer p1:
5'-ATGGCGTCCCTGGATCGGGT-3' and P2: 5'-CATCT A
GATGAGCTGTGAAAAACTGCC-3'. The PCR product
was ligated into the T-easy vector and then cut off the insert
through EcoRI. Subsequently the released Rabl3 insert frag-
ment was subcloned into the pcDNA3.1myc/hisB(-) EcoRI
polycloned site, to form the pcDNA3.1myc/his(-)-Rabl3 fusion
plasmid. The plasmids mentioned above were confirmed by
DNA sequencing.

Rabl3 siRNA synthesis. The Rabl3 specific siRNA was
designed and synthesized by a method which targets the
sequence of 5'-CAAGAGCAUAUCUACAATT-3'. The mock
siRNA was designed with a sequence of 5'-UUCUCCGA
ACGUGUCACGUTT-3'. Both siRNAs mentioned above
underwent PAGE purification in an environment free of
RNase contamination. In accordance with the manufacturer
instructions, the siRNA was dissolved at the appropriate
concentration (20 μM). Dissolved siRNA (10 μl) was used
for 1-3x106 transfected cells in 400 μl of FBS free RPMI-
1640 during the electroporation procedure.

RT-PCR analysis. The total mRNA was extracted from the
distinct cell lines by TRIzol reagent (Invitrogen, USA) and
retranscripted using a iScript™ c-DNA synthesis kit (Bio-

Red, CA, USA) as indicated in the manufacturer's instruc-
tions. Total mRNA (1 μg) was used for the RT procedure to
synthesize the cDNA library at 42˚C for 30 min. The cDNA
libraries from indicated cell lines were then analyzed using
Rabl3 specific primers P3: 5'-TTGGGAGACTCAGGTGT
TGGGAAA-3' and P4: 5'-CAGTTGGCACCAAATCCC
TGTTGA-3' and the PCR products were separated by
agarose electrophoresis. The GAPDH specific primers were
also used as the internal control.

Cell apoptosis and proliferation assay. As the key index for
apoptosis detection, Annexin V-PI staining was performed to
measure phosphatidylserine externalization in MDA-MB-231
cells. Briefly, cells transfected with different plasmids were
harvested at the indicated time points. Trypsinized cells were
washed twice and resuspended in 200 μl of binding buffer
(10 mM HEPES, pH 7.4, 140 mM NaCl, 1 mM MgCl2, 5 mM
KCl, 2.5 mM CaCl2). FITC-conjugated Annexin V (10 μl)
was then added to give a final concentration of 0.5 μg/ml.
The staining sample was incubated at room temperature for
20 min, without light. Subsequently, 5 μl of PI was added
to the samples (final concentration of 1 μg/ml) and 10000
cells were immediately analyzed using a FACSCalibur flow
cytometer (Becton-Dickinson). Results were calculated as
a percentage of apoptotic cells. Cell proliferation detection
was performed using a Cell Counting Kit-8 assay. According
to the manufacturer's instructions, cells were paved into
96-well plates with 4000 cells per well. Cell proliferation
intensity was calculated as the OD450 absorbent value for
each well.

Protein extraction and Western blot analysis. The cells
transfected with different plasmids or siRNAs were harvested
at the indicated time points and washed twice with pre-
cooled PBS. Then, an appropriate volume of lysis buffer
(20 mM Tris HCl, pH 7.4, 150 mM NaCl, 1 mM EDTA,
1 mM EGTA, 1 mM PMSF and 1% Triton X-100) was
added, sufficiently suspended, and reacted for 30 min at 4˚C.
After that, the supernatant was collected and assayed using
the BCA protein quantification kit (Pierce, USA).

The same amounts of protein lysates were separated
by SDS-PAGE gel and electroblotted into an NC membrane
(Amersham Pharmacia, UK). Then the membrane was
incubated in 5% BSA solution, dissolved using TBS-T (Tris-
buffered saline containing 0.1% Tween-20) for 2 h at room
temperature. Subsequently, specific primary antibodies were
used and incubated overnight at 4˚C, and secondary
antibodies were incubated for 2 h at room temperature in
the dark. The membranes were washed twice using TBST
and scanned using an Odyssey Infrared Imager (LI-COR
Bioscience) system.

Wound healing assay. The wound healing assay was used
to detect cellular mobility. In our experiments, transfected
cells were paved into 6-well plates and the cell layer was
scratched using yellow tips. The scratched cells were
washed twice with medium and cultured at 37˚C. The
wounds were photographed at indicated time points (0, 36 h)
using phase contrast microscopy to monitor the wound
healing process.
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Cellular detachment assay. The cellular detachment assay
was performed to assess cellular adhesion ability. Trans-
fected cells were paved into 6-well plates and cultured
for 36 h. Cells were then treated with 0.005% trypsin in
Mg2+/Ca2+ free PBS. The trypsinized cells were photographed
at indicated time points (0, 25 or 50 min). Cellular adhesive
strength was assayed by determining relative sensitivity to
trypsin.

Statistical analysis. All the experiments mentioned above
were repeated at least 3 times. The results shown in each
figure were calculated as the arithmetic means ± SD. Statistical
analysis was performed using the T-test. P<0.05 was
considered as statistically significant.

Results

Identification and expression pattern of Rabl3. In the present
study, the full-length coding region of Rabl3 was directly
isolated and amplified from the HeLa cell cDNA library
by PCR using the specific primers P1 and P2. A 711 bp

complete cDNA product was obtained and found to encode
236 amino acids with the predicted molecular weight of
26.307 KD. The cloned ORF sequence of the Rabl3 gene and
encoded amino acid sequence are shown in Fig. 1A.

Based on the basic sequence analysis, human Rabl3 is
located on 3q13.3, and is composed of 8 exons and 7 introns.
Upstream of the putative ATG start codon there exists an
in-frame stop codon. The translation products of the Rabl3
gene have the isoelectric point of 6.31. By searching the
GeneBank database and aligning sequences among
different eukaryotes, it was found that Rabl3 is highly
conserved in Homo sapiens, Pan troglodytes, Mus musculus,
Rattus norvegicu, Gallus gallus, Danio rerio, Drosophila
melan and Anopheles gambia (Fig. 1B and C).

Furthermore, the RT-PCR analysis was performed to
identify the expression level in different cell lines. As shown
in Fig. 1D, RT-PCR results clearly revealed that human gene
Rabl3 was expressed ubiquitously and abundantly in serial
cell lines originating from normal tissues, as well as cancer
tissues.

Effects of Rabl3 overexpression on cell motility in cancer
cells. It is known that cell motility plays a key role in tumor
cell development and metastasis. To further evaluate the
role of Rabl3 in tumorigenesis, the effect of this gene on cell
mobility and adhesion was studied using F-actin staining,
and functionally assessed using the wound healing and cell
detachment assays.

For the wound healing assay, cells were transfected with
Rabl3 and control plasmid and scratch wounding was carried
out using a yellow pipette tip. Phase contrast images of the
wound healing process were photographed at the indicated
times. As shown in Fig. 2A, identical wound widths healed at
different speeds in the different experimental groups. Human
breast cancer cells overexpressed with Rabl3 exhibited strong
healing activity. In contrast, control cells exhibited relatively
slow healing activity towards the middle of the wound. This
indicated that Rabl3 was crucial for promoting cell migration
and suggested that it had an important role to play in the
mobility and metastasis of tumor cells.

Furthermore, using the cell detachment assay, the results
showed clearly that cells overexpressing Rabl3 demonstrated
strong adhesion abilities. They were more resistant to trypsin,
as compared with the negative controls (Fig. 2B and C). This
finding further demonstrated the key role played by Rabl3
in the regulation of cell motility.

In addition, F-actin staining clearly revealed differences
in morphological changes between Rabl3 overexpressed
MDA-MB-231 and control cells (Fig. 2D). F-actin in Rabl3
transfected cells exhibited stronger staining with a cortical
distribution, as compared with negative control cells. This
finding also potentially supports the positive effects of Rabl3
on cell motility.

Effects of silencing gene Rabl3 on cell viability, motility
and apoptosis in MDA-MB-231 cells. Since detection
of functional changes in Rabl3 downregulated cells was
considered necessary for our physiological studies, siRNA
against Rabl3 was designed, synthesized and then used to
silence the expression of Rabl3 in cancer cells. Non-silencing
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Figure 1. The novel Rabl3 gene. (A) Nucleotide sequences and encoded
amino acid sequences of human gene Rabl3. (B) Sequence alignments of the
Rabl3 gene. The homology alignment results were indicated using identity
degrees. (C) Phylogenetic analysis of Rabl3. (D|) The expression profile of
the Rabl3 gene analyzed using RT-PCR in various kinds of human cell
lines originated from normal or cancer tissues.
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siRNA termed ‘si-non-RNA’ was also used at the same time
as the negative control.

RT-PCR and Western blot analysis confirmed that the
Rabl3 specific si-RNA was efficient in blocking both the
Rabl3 transcriptional and expressional procedures for 24
to 48 h after electroporation. In contrast, si-non-RNA had
no effect on the Rabl3 expression (Fig. 3A).

To confirm that downregulation of Rabl3 could inhibit
cell proliferation and initiate apoptosis, the CCK-8 assay and
Annexin V-PI staining were performed. Compared with the
previous results obtained using Rabl3 overexpressed cells,
the OD 450 value for Rabl3 downregulated cells was signi-

ficantly lower (P<0.05) than that for the si-non-negative
control group (data not shown). Next, we evaluated whether
Rabl3 downregulation could restore or even enhance PCD
condition. As shown in Fig. 3B, the findings from phos-
phatidylserine staining strongly supported this hypothesis,
in that the fraction of apoptotic cells in si-Rabl3 transfected
cells was obviously higher than in si-non cells. These results
provided more evidence that Rabl3 functions as a key growth
stimulator during tumor cell proliferation.

In addition, the relative migration abilities of si-Rabl3 and
si-non transfected cells were compared. The results clearly
demonstrated that a lack of Rabl3 expression caused
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Figure 2. Detection of cellular motility changes in Rabl3 overexpressed cells. (A) Wound healing assay in Rabl3 overexpressed MDA-MB-231 cells.
Phase contrast photographs showed that overexpression of Rabl3 enhanced the mobility of MDA-MB-231 cells at 36 h after transfection. The wound
width can be used as the index reflecting the ability of cell migration between different experiment teams. (B) Cell detachment assay in Rabl3
overexpressed MDA-MB-231 cells. Cells were trypsinized using 0.005% trypsin in Mg2+/Ca2+ free PBS at 36 h after transfection. Phase contrast photographs
were taken at the indicated time points after trypsinization. The density of adherent cells remaining in the plate represents adherent ability in different
experimental groups. (C) Cell detachment assay in Rabl3 overexpressed HeLa cells. (D) F-actin staining with Phalloidin analyzed by confocal microscopy
(Olympus, Tokyo, Japan). The pictures revealed that the Rabl3 overexpressed MDA-MB-231 cells exhibited a stronger signal of F-actin with cortical
distribution.

433-440.qxd  25/6/2010  09:44 Ì  ™ÂÏ›‰·436



significant downregulation of migration activity in MDA-
MB-231 cells. The wound healing ability of these cells
appeared lower than that of negative controls (Fig. 3C).
Therefore, these data suggested that Rabl3 may be involved
in both cell survival and migration.

Evaluation of FAK phosphorylation in Rabl3 overexpressed
cancer cells. It is widely accepted that complicated regu-
lation is involved in tumorigenesis and that there is a loss of
the tight control on cell growth or apoptosis. To investigate
how Rabl3 modulates cellular proliferation and migration
processes, we screened and analyzed various signal path-
ways. We found a high phosphorylation level of FAK in
Rabl3 overexpressed MDA-MB-231 cells. As is known,
FAK is a non-receptor tyrosine kinases (NRPTK) which

is localized in focal adhesions, multi-molecular structures
involved in connections between the cytoskeleton and extra-
cellular matrix (12). FAK is also a potential candidate
signaling molecule. It is capable of receiving and integrating
multiple signals transduced from integrin and regulating
diverse signaling pathways downstream of FAK (13). There-
fore, FAK mediates fundamental effects associated with
complicated biological process, such as cell proliferation,
migration and adhesion (14). In particular, for many kinds
of cancers, FAK is a key signaling trigger which has close
connection with cancer cell invasion and metastasis (15).
To date, five phosphorylation sites have been identified on
the FAK molecule, including Tyr397/577/861/925. Phospho-
rylation of these sites activates FAK into its fully functional
state (16). In particular, the phosphorylation sites of Tyr
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Figure 3. Detection of cellular viability and motility changes in Rabl3 siRNA transfected cancer cell lines. (A) Identification of siRNA against Rabl3 both in
mRNA level and protein level. Cells were harvested at 36 h after transfection. (B) Detection of PS externalization in non-silencing and siRabl3
transfected MDA-MB-231 cells. Cells were harvested at 48 h after transfection. The percentages of Annexin V or PI single positive and Annexin V/PI double
positive cells were calculated as the apoptotic intensity in different cells. The results were further quantified as the percentage of live cells shown in the
diagram below. (C) Wound healing assay in siRNA transfected MDA-MB-231 cells. The width of the wound represents the wound healing ability in
different experimental groups.
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576/577 endow the molecule with the strongest kinase
activity.

Using Western blot analysis, we found that after efficient
Rabl3 overexpression (Fig. 4A), the phosphorylation level
of FAK Y397/576/577 was clearly higher than the level in
empty vector transfected control cells. At the same time, the
level of total FAK was found to be constant (Fig. 4B and C).
This finding indicated that Rabl3 could strengthen FAK
phosphorylation and then activate FAK, thus displaying
the ability to activate proliferation and motility functions
in cancer cells.

Sensitization of MDA-MB-231 cells to paclitaxel by inhibition
of the Rabl3 gene. Over the years, there has been increa-
singly extensive use of the potent chemotherapeutic agent,
paclitaxel. This agent is the first member of the taxel family
(17) and is effective in treating certain types of cancer (18).
Paclitaxel has been shown to stabilize microtube polymers,
leading to mitotic arrest and apoptosis (19). However, drug-
resistance is a major but unsolved problem which limits
the clinical efficacy of paclitaxel in approximately 50% of
patients with breast cancers or other solid tumor types (20).
In the case of patients undergoing long-term treatment with
paclitaxel, the occurrence of drug-resistance is the primary
obstacle to successful therapy (21). The precise mechanisms
by which paclitaxel exerts its cytotoxic effects in tumor cells
and the basic mechanism causing resistance to the drugs
are still under wide discussion.

Our functional research related to Rabl3 revealed
important influences on paclitaxel resistance in human
breast cancer MDA-MB-231 cell lines. First of all, we tested

paclitaxel sensitivity in MDA-MB-231 cells. As shown in
Fig. 5A, paclitaxel cytotoxicity against MDA-MB-231 cells
was concentration dependent. Photographs clearly showed
that cells exhibited evidence of extensive cytoplasm vacuo-
lization, blebbing and increased numbers of apoptotic cells
detached from the cultural matrix after paclitaxel treatment.
These findings indicated that MDA-MB-231 cells had high
sensitivity to paclitaxel. Annexin V-PI staining clearly
revealed that in overexpressed Rabl3 cells, the fraction of
apoptotic cells induced by 7 μmol/l paclitaxel was relatively
low at 24 h after the agent administration. However, we
found that transfecting MDA-MB-231 cells with siRNA
against Rabl3 resulted in the induction of significant
numbers of apoptotic cells compared with the negative
control, using paclitaxel at a concentration of 7 μmol/l
(Fig.  5B and C). These changes in the proportion of
apoptotic cells induced by paclitaxel, due to manipulation
of the novel Rabl3 gene, indicate that there could be
potential clinical benefits in targeting this gene.

In summary, the initial findings of our studies suggest
that Rabl3 plays an active role in the generation of paclitaxel
resistance. We demonstrated that silencing this gene can
substantially restore, or even reverse, tumor cell resistance
to paclitaxel.

Discussion

In the present study we investigated a novel human gene,
Rabl3, which is highly conserved in a range of animal
species. This gene is a member of the Rab subfamily. Rabs
are mostly noted for the key roles that they play in regulating
the formation of the cytoskeleton and dynamic
transportation. It is clear that Rabs, although not usually
considered oncogenic products, could profoundly affect the
proliferation, survival and invasiveness of cancer cells. The
Rab family loss or gain-of-function resulting from deletion
or gene amplification could therefore promote cell trans-
formation and/or enhance tumor cell motility.

The findings of the present study extend our under-
standing of the functional scope of this gene subfamily,
and have contributed new evidence that Rabl3 functions
as a positive regulator in connection with the processes of
tumor cell viability and motility.

Revealing the signaling molecules involved in the Rabl3
oncological effects is a crucial area for further investigation.
We have demonstrated for the first time that Rabl3 related
signaling proteins play important roles in cellular prolife-
ration and migration. Western blot analysis clearly showed
that FAK phosphorylation levels were elevated as a result
of Rabl3 overexpression at the sites of Y397/576/577. This
finding implies a close relationship between Rabl3 and FAK.
Since the FAK/Erk (Extracellular Regulatory Kinase) inter-
action is known to regulate many signaling transductions,
and the functions of Erk in cell migration and survival are
well documented (22,23), we hypothesize that Rabl3 is
a component in the FAK-Erk signaling pathway. Rabl3
have also been linked to cancer cell viability and migration,
however, the underlying mechanism is unclear. Further
studies need to be performed to reveal the exact biological
behavior and interaction of FAK or other proteins.
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Figure 4. Rabl3 overexpression was accompanied by FAK phosphorylation.
(A) Rabl3 overexpression identification in HeLa cells using anti-Rabl3
specific antibody at 36 h after transfection. (B) Rabl3 overexpression
induced the increased FAK phosphorylation at the sites of Y397/ 576/577 in
HeLa cells at 36 h after transfection. T-FAK was also detected as the
internal control. (C) Western blot analysis of FAK phosphorylation in
MDA-MB-231 cells.
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Anti-tumor agent resistance and non-sensitive treatment
has become the most concentrated obstacles for cancer
therapy; therefore, finding a new effective target of anti-drug
resistance is very important. We have found that the novel
human gene Rabl3 showed clear activity relating to
paclitaxel sensitivity in breast cancer cells. Our results
demonstrated that overexpression of Rabl3 could prevent
tumor cells from undergoing paclitaxel-induced apoptosis,
and as a consequence elevate resistance to paclitaxel.
Silencing of Rabl3 expression could increase paclitaxel
induced apoptosis in MDA-MB-231 cells. Given the
importance of RAB GTPases in regulating many cellular
functions, it is not surprising that altered expression or
mutation of Rab proteins and their interacting partners may
cause human diseases. However, as different kinds of PCD
induced by paclitaxel can be triggered through a range of
different mechanisms (24-27), the exact mechanism

underlying Rabl3 mediated paclitaxel resistance remains
unknown. Further studies with regard to this problem are
needed.

The studies represent an important role of Rabl3 in
cancer treatment. Based on recent research, substantial
evidence indicated that some RAB gene members might be
useful for prognostic and/or diagnostic markers in cancer
therapy practice. Progress in this area is likely to improve
our understanding of not only the role of RAB GTPase in
the biology of cancer but also the essential role of cellular
trafficking in the maintenance of a number of normal physio-
logical processes. As the underlying mechanism of Rab-
mediated tumorigenesis comes to light, it is certain that Rab
protein and their interaction molecules will represent a novel
therapeutic target.

In conclusion, we have demonstrated that Rabl3 can
enhance cell proliferation and migration activity, and inhibit
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Figure 5 Sensitization of MDA-MB-231 cells to paclitaxel by inhibition of the Rabl3 gene. (A) The identification of paclitaxel sensitivity in MDA-MB-231
cells. The cytotoxicity induced by paclitaxel was both concentration and time-dependent in MDA-MB-231 cells. (B) Overexpression of Rabl3 induced
paclitaxel resistance in MDA-MB-231 cells. The numbers of PI/Annexin V single positive and Annexin V/PI double positive cells were calculated as the
measurement of apoptotic cells. The diagram shown below was utilized as the measurement of live cells within the total amounts of 1x104 detected cells.
(C) Silencing of Rabl3 expression increased paclitaxel induced apoptosis in MDA-MB-231 cells.
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apoptosis in human cancer cell lines exogenously. We also
showed that silencing the Rabl3 gene can generate wholly
opposite changes in cell activity. Moreover, we found that
the biological functions of Rabl3 are largely connected with
FAK phosphorylation at the sites of Y397576/577. Impor-
tantly, our findings have potential clinical implications. Loss
of Rabl3 expression will cause an elevated sensitivity to
paclitaxel in breast cancer cells, therefore, implicating Rabl3
might also be new potential targets for therapeutic strategies
against breast cancer in viability and metastasis.
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