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In both Drosophila and mammalian systems, the Hippo
pathway plays an important role in controlling organ size,
mainly through its ability to regulate cell proliferation and
apoptosis. The key component in the Hippo pathway is the
Yes-associated protein YAP1, which localizes in nucleus, func-
tions as a transcriptional coactivator, and regulates the expres-
sion of several proliferation- and apoptosis-related genes. The
Hippo pathway negatively regulates YAP1 transcriptional ac-
tivity by modulating its nuclear-cytoplasmic localization in a
phosphorylation-dependent manner. Here, we describe the
identification of several new PY motif-containing proteins,
including angiomotin-like protein 1 (AMOTL1) and 2
(AMOTL2), as YAP1-associated proteins. We demonstrate
that AMOTL1 and AMOTL2 can regulate YAP1 cytoplasm-to-
nucleus translocation through direct protein-protein interac-
tion, which can occur independent of YAP1 phosphorylation
status. Moreover, down-regulation of AMOTL2 in MCF10A
cells promotes epithelial-mesenchymal transition, a phenotype
that is also observed in MCF10A cells with YAP1 overexpres-
sion. Together, these data support a new mechanism for YAP1
regulation, which is mediated via its direct interactions with
angiomotin-like proteins.

The control of organ (or organism) size is a fundamental
question that has not been fully understood. The Hippo path-
way has been identified as one of the pathways that control
cell proliferation and apoptosis, both of which are essential
for tissue and organ growth (1, 2). In Drosophila, core compo-
nents of the Hippo pathway include two serine kinase pro-
teins (Hippo and Warts) (3, 4), the mediator proteins (Fat,
Expanded, and Merlin) (5-9), and the scaffold proteins (Mats
and Salvador) (10, 11). Oncogene Yorkie has been identified
as the main downstream target of the Hippo pathway (12).
Yorkie is a transcriptional co-activator, which can bind tran-
scription factor Sd (13) to enhance the expression of several
proliferation and anti-apoptosis-related genes, including cycE,
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diap1, and bantam microRNA (11, 12, 14, 15) and therefore
regulate growth and apoptosis.

The Hippo pathway is evolutionarily conserved. Mam-
malian orthologues of the components in the Drosophila
Hippo pathway have been identified and found to be simi-
larly important for cell proliferation and apoptosis (16). In
mammalian cells, MST1/2 (Hippo orthologues) can be acti-
vated by several membrane receptors and subsequently
phosphorylate downstream kinases LATS1/2 (Warts ortho-
logues) in events that are coordinated by scaffold proteins
MOBI1 (Mats orthologue) and WW45 (Salvador ortho-
logue) (16, 17). Activated LATS1/2 can directly phosphor-
ylate YAP1 (Yorkie orthologue) at Ser'*”, which provides a
docking site for 14-3-3 protein and then leads to YAP1 cy-
toplasmic retention (18). Phosphorylated YAP1 also re-
cruits Skp1/Cull/F-box protein (SCF)-B-transducing re-
peat containing protein (8-TRCP) E3 ligase which
promotes YAP1 ubiquitination and degradation in the cy-
toplasm (19). When YAP1 is in the nucleus, YAP1 binds to
transcription factors such as TEA domain transcription
factor (TEAD) and activates the transcription of prolifera-
tion and/or survival-related genes (20). Therefore, the
Hippo pathway mainly regulates YAP1 via YAP1 phos-
phorylation at the Ser'” site, which prevents YAP1 nuclear
translocation and thus inhibits YAP1 function as a
transcriptional co-activator. The translocation of YAP1
between cytoplasm and nucleus is very important for the
control of cell proliferation and organ size (16, 17). More-
over, dysregulation of YAP1 greatly enhances tumorigene-
sis because YAP1 not only promotes cell proliferation but
also leads to epithelial-mesenchymal transition (EMT),?
which lessens cell contact inhibition and thus allows tu-
morigenesis (18, 21).

Although YAP1 phosphorylation represents a major route
for YAP1 regulation, a recent study suggested that YAP may
also be repressed in a phosphorylation-independent manner
in Drosophila (22). In this case, the Hippo pathway compo-
nents Expanded, Hippo, and Warts can directly bind to YAP1
through physical interaction between their corresponding PY
motifs and the WW domains of YAP1. Thus, the regulation of
YAP1 in vivo may be complex and warrant further
investigation.

3 The abbreviations used are: EMT, epithelial-mesenchymal transition;
AMOTL, angiomotin-like protein; YAP, Yes-associated protein; SFB, S-
FLAG-SBP; SBP, streptavidin binding peptide; TRITC, tetramethylrhodam-
ine isothiocyanate.
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Here, we report the identification of angiomotin
(AMOT) and angiomotin-like proteins as new YAP1-asso-
ciated proteins. AMOT is a vascular angiogenesis-related
protein, which was initially identified as an angiogenesis
inhibitor angiostatin-binding protein through a yeast two-
hybrid screen (23, 24). AMOT can induce endothelial cell
migration and tubule formation, and therefore, it promotes
angiogenesis (23, 25). There are two other angiomotin-like
proteins, AMOTL1 and AMOTL2. These three proteins
belong to a new protein family with a highly conserved
coil-coil domain, PDZ binding domain, and glutamine-rich
domain (24). Just like AMOT, AMOTLI1 and AMOTL2 also
play important roles in cell migration and angiogenesis (26,
27), suggesting that this family of proteins may share simi-
lar functions in vivo.

In this study, we demonstrate that AMOT, AMOTL], and
AMOTL2 specifically interact with YAP1. This interaction is
important for the regulation of YAP1 cytoplasm-to-nucleus
translocation. Just like YAP1 overexpression, down-regulation
of AMOTL?2 in MCF10A cells promotes EMT. Together,
these data suggest that YAP1 is regulated in vivo via its direct
interactions with angiomotin-like proteins.

EXPERIMENTAL PROCEDURES

Antibodies—Anti-AMOTL1, FLAG, HA, a-tubulin, and
B-actin were obtained from Sigma. Anti-phospho-YAP1
(Ser'*”), AKT, phospho-AKT, ERK, and phospho-ERK were
purchased from Cell Signaling Technology. Anti-YAP1, Myc
and GFP were obtained from Santa Cruz Biotechnology. The
AMOT polyclonal antibody was raised against a glutathione
S-transferase (GST)-AMOT (1-675 amino acids) fusion pro-
tein. AMOTL2 polyclonal antibody was raised against a Malt-
ose binding protein (MBP)-AMOTL2 (501-780 amino acids)
fusion protein. Anti-YAP1 serum was raised against GST-
YAP1 full-length fusion protein. Antisera were affinity-puri-
fied using the AminoLink Plus immobilization and purifica-
tion kit (Pierce).

Plasmids—All constructs were generated by PCR and sub-
cloned into pPDONOR201 vector using Gateway technology
(Invitrogen). The entry clones were transferred subsequently
into Gateway-compatible destination vectors.

PCR-mediated site-directed mutagenesis was used to gen-
erate point mutations or deletions. All these constructs in-
clude YAP1 Ser'*” to Ala mutation, YAP1 WW domain dele-
tions (deletion of the first WW domain, WW1D, missing
residues 172—203 or deletion of the second WW domain,
WW2D, missing residues 232-263), and WW domain muta-
tions (WW1m contains Trp'®® to Ala and Pro*°? to Ala muta-
tions, WW2m contains Trp>*® to Ala and Pro®®' to Ala
mutations) were verified by sequencing. Plasmids encoding
FLAG-tagged wild-type AMOTLLI and two PY motif mutated
constructs were kindly provided by Professor Anthony P.
Schmitt (Pennsylvania State University). Plasmid encoding
AMOTL?2 was kindly provided by Professor Anming Meng
(Tsinghua University), and the mutation of its PY motif
(Tyr®*2 to Ala) was created through PCR-mediated site-di-
rected mutagenesis.
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Cell Culture and Transfection—HeLa and 293T cells were
purchased from ATCC (Manassas, VA) and maintained in
DMEM medium supplemented with 10% FBS at 37 °C in
5% CO, (v/v). MCF10A cells were kindly provided from
Professor Dihua Yu (M.D. Anderson Cancer Center).
MCF10A cells were maintained in DMEM/F12 medium
supplemented with 5% horse serum, 200 ng/ml EGF, 500
ng/ml hydrocortisone, 100 ng/ml cholera toxin, and 10
pg/ml insulin at 37 °C in 5% CO,, (v/v). Cell transfection
was performed using Lipofectamine 2000 (Invitrogen) fol-
lowing the protocol provided by the manufacturer or poly-
ethyleneimine (Sigma).

Establishment of Stable Cell Lines and Affinity Purification
of S-FLAG-SBP (SFB)-tagged Protein Complexes—293T cells
were transfected with plasmids encoding various SFB-tagged
proteins. Stable cell lines were selected by 2 wg/ml puromycin
and confirmed by immunostaining and Western blotting.
MCEF10A cells were infected by lentivirus expressing Tet-On
inducible SEB-tagged proteins, and stable pools were selected
by 500 ug/ml G418 and confirmed by immunostaining and
Western blotting.

For affinity purification, 293T or MCF10A cells were lysed
in NETN buffer (20 mm Tris-HCI, pH 8.0, 100 mMm NacCl, 1
mM EDTA, 0.5% Nonidet P-40) (with protease inhibitors) at
4 °C for 20 min. Crude lysates were centrifuged at 4 °C, 14,000
rpm for 15 min. Supernatants were incubated with streptavi-
din-conjugated beads (Amersham Biosciences) for 2 h at 4 °C.
Beads were washed three times with NETN buffer, and bounded
proteins were eluted with NETN buffer containing 2 mg/ml bio-
tin (Sigma). Elutes were incubated with S protein beads (Nova-
gen). Beads were washed three times with NETN buffer, and
protein mixtures were subjected to mass spectrometry analysis.

GST Pulldown Assay—GST fusion proteins were expressed
and purified from Escherichia coli BL21 cells. 2 ug of GST
fusion proteins were immobilized on glutathione-Sepharose
4B beads and incubated with various cell lysates for 2 h at
4 °C. Beads were washed three times. Proteins bound to beads
were eluted and subjected to SDS-PAGE and Western blot-
ting analysis.

Immunofluorescent Staining—Cells cultured on coverslips
were fixed by 4% paraformaldehyde for 10 min at room tem-
perature and then extracted with 0.5% Triton X-100 solution
for 5 min. After being blocked with 1% BSA, cells were incu-
bated with the indicated primary antibodies for 1 h at room
temperature. After that, cells were washed and incubated with
FITC or rhodamine-conjugated secondary antibodies for 1 h.
Cells were counterstained with 1 ng/ml DAPI for 2 min for
the visualization of nuclear DNA.

Lentivirus Packaging and Infection—Inducible lentiviral
vector and packaging plasmids (pMD2G and pSPAX2) were
kindly provided by Professor Songyang Zhou (Baylor College
of Medicine). Briefly, lentiviral plasmids encoding the indi-
cated proteins were cloned into SFB-tagged lentiviral vector
using Gateway technology. MCF10A cells were infected with
viral supernatants with the addition of 8 ug/ml Polybrene,
and stable pools were selected with medium containing 500
png/ml G418. The expression of the indicated genes in the sta-
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FIGURE 1. Identification of AMOTL1 and AMOTL2 proteins as YAP1iassociated proteins in MCF10A cells. A, mass spectrometry analysis revealed YAP1-
associated proteins identified in 293T and MCF10A cells. AMOTL1- and AMOTL2-associated proteins were also revealed by mass spectrometry analysis in
MCF10A cells. The number of peptides for each protein identified by mass spectrometry analysis was listed. B, GST-YAP1 fusion proteins immobilized on
Sepharose beads were incubated with cell lysates containing exogenously expressed SFB-tagged p130AMOT, p80AMOT (negative control), AMOTLT, or
AMOTL2. Immunoblotting was conducted using antibodies as indicated. CBS, Coomassie Blue staining. C, immunoprecipitation (/P) was conducted using
anti-YAP1 serum or prebleed serum and lysates prepared from 293T cells. Associated endogenous AMOTL1 and AMOTL2 were revealed by immunoblotting
with anti-AMOTL1 and anti-AMOTL2 antibodies, respectively. Pre, prebleed serum control. D, Myc-tagged or SFB-tagged YAP1 was used to precipitate wild-
type AMOTL1/AMOTL2 or two PY motifs mutated AMOTL1 (PY1/2m)/PY motif mutated AMOTL2 (PYm) (see “Experimental Procedures”). Inmunoblotting
was conducted using the indicated antibodies. E, S protein beads were used to pull down SFB-tagged wild-type, S127A mutant, or WW domain mutant
YAP1 (see “Experimental Procedures”) from lysates containing exogenously expressed Myc-AMOTL1 or Myc-AMOTL2. Immunoblotting was conducted us-
ing antibodies as indicated.

ble pools was induced by the addition of 1 ug/ml doxycycline =~ RESULTS
for 36 h for the experiments presented in this report.
AMOT (used as control), AMOTL1, AMOTL2, and YAP1
shRNA sets were all purchased from Open Biosystems. The
target sequence for AMOT was: 5'-ggcctgtgttccactccaat-3';
for AMOTLI, 5'-ccatgagaaacaaattggaa-3'; for AMOTL2, 5'-

cagtaccctcatgttgtacta-3'; and for YAP1, 5'-caggtgatactatc-

Identification of AMOT, AMOTLI, and AMOTL?2 Proteins
as YAPI-associated Proteins—To identify YAP1-associcated
proteins, we established 293T cells stably expressing full-
length YAP1 fused with an N-terminal S epitope-FLAG-SBP
(streptavidin binding peptide) tag (SFB-YAP1). We performed

aaccaaa-3’.

Wound Healing Assay—Confluent cells were scratched with
1-ml pipette tips, washed twice with PBS, and then incubated
with the appropriate medium. 22 h later, images were cap-
tured under a microscope.
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tandem affinity purification and identified AMOT as the ma-
jor YAP1-associated protein (Fig. 14). To elucidate the cellu-
lar function of AMOT protein, we compared different cell
lines and found that the AMOT protein level is very low in
many other cell lines (such as MCF10A, HeLa, NIH3T3, and
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Madin-Darby canine kidney cells) as compared with that ob-
served in 293T cells (data not shown). We speculated that
other proteins might substitute for AMOT function in these
cell lines. Thus, we generated an MCF10A derivative cell line
stably expressing SFB-tagged YAPI. Interestingly, we identi-
fied two other AMOT family proteins, angiomotin-like pro-
tein 1 (AMOTL1) and angiomotin-like protein 2 (AMOTL2),
in this purification (Fig. 14). As a matter of fact, these two
proteins were also identified as YAP1-associated proteins
when we performed purification in 293T cells (Fig. 14).
Moreover, when we conducted reverse tandem affinity purifi-
cation in MCF10A cells using SFB-tagged AMOTL1 or
AMOTL2, we also uncovered YAP1 as AMOTLI1- or
AMOTL2-associated protein (Fig. 1A). Together, these data
indicate that AMOTL1 and AMOTL2 probably associate with
YAP1 and may regulate YAP1 function in MCF10A cells.

Consistent with our purification results, both AMOTL1
and AMOTL2 interacted with YAP1, and the association be-
tween AMOTLI1 or AMOTL2 with YAP1 was as strong as the
AMOT/YAP1 interaction (Fig. 1B; please also see supplemen-
tal Fig. 1). Co-immunoprecipitation experiments further con-
firmed endogenous interactions between YAP1 and AMOTL1
or AMOTL2 (Fig. 1C).

The interaction of AMOTL1 or AMOTL2 with YAP1 was
independent of YAP1 phosphorylation at the Ser'?” site (Fig.
1E). These interactions were mainly mediated by the first
WW domain of YAP1, whereas the deletion of the second
WW domain also decreased the interactions between YAP1
and AMOTL1 or AMOTL2 (Fig. 1E).

Because mutations in YAP1 WW domains could abolish or
decrease its interaction with AMOTL1 or AMOTL2, we spec-
ulated that these interactions might be mediated by the PY
motifs in these AMOT-like proteins. There are two PY motifs
in AMOTL1 (3°°PPPEY3!3, 3¢°PPPEY>"°) and one PY motif in
AMOTL2 (*°*°PPPQY?>"?). Mutating these PY motifs in either
AMOTL1 or AMOTL2 dramatically decreased their interac-
tions with YAP1 (Fig. 1D). Taken together, these results sug-
gest that the interaction of AMOTL1 or AMOTL?2 with YAP1
is mediated by the WW domains of YAP1 and the PY motifs
in AMOTLI or AMOL2.

AMOTLI and AMOTL2 Regulate YAP1 Cytoplasm-to-Nu-
cleus Translocation—Because AMOTL1 and AMOTL2 are
cytoplasmic proteins, whereas YAP1 can shuttle between nu-
cleus and cytoplasm, we next tested whether AMOTL1 and
AMOTL2 could regulate YAP1 subcellular localization. In-
deed, AMOTL1 or AMOTL2 expression resulted in the local-
ization of endogenous YAP1- or SFB-tagged YAP1 to cyto-
plasm in HeLa cells (Fig. 2, A and B). Moreover, this
AMOTLI- or AMOTL2-dependent cytoplasmic localization
of YAP1 was blocked when we used a YAP1 mutant with dele-
tion of its first WW domain (Fig. 2C). On the other hand,
when the YAP1 Ser'?” phosphorylation site was mutated to
Ala, AMOTL1 or AMOTL2 was still able to promote the cy-
toplasmic localization of this S127A mutant of YAP1 (Fig.
2D). These data suggest that AMOTL1 and AMOTL2 can
regulate subcellular localization of YAP1, which is mediated
by direct protein-protein interaction and does not require
YAP1 phosphorylation at Ser'” site.
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AMOTL2 Down-regulation Leads to EMT in MCF10A
Cells—Earlier studies demonstrated that YAP1 overexpres-
sion leads to EMT in MCF10A cells (21). Because AMOTL1
and AMOTL2 can retain YAP1 in cytosol and thus inhibit
YAP1 function in the nucleus, we wondered whether down-
regulation of AMOTL1 or AMOTL2 would lead to EMT in
MCF10A cells.

We used lentiviral shRNAs, which efficiently targeted the
down-regulation of AMOTL1 and AMOTL2 (Fig. 34). RT-
PCR confirmed that endogenous transcripts of AMOTL1 or
AMOTL2 were respectively decreased in these stable pools
(Fig. 3B). Although we could not detect the expression of
AMOTLI in MCF10A cells by Western blotting (data not
shown), we were able to detect endogenous AMOTL2 (Fig.
3C) and confirmed the down-regulation of endogenous
AMOTL2 protein level in these knockdown cells (Fig. 3C).

We noticed that cell morphology was dramatically altered
in AMOTL2 stable knockdown cells, which look like spindle-
shaped fibroblast cells, whereas AMOTL1 stable knockdown
cells maintained epithelial morphology (Fig. 3D). In AMOTL2
knockdown cells, the expression of epithelial marker E-cad-
herin decreased and the expression of mesenchymal markers
N-cadherin and vimentin increased, whereas there was no
change of the expression of these markers in AMOTL1
knockdown cells (Fig. 3E). AMOTL2 knockdown cells also
showed reduced cell-cell junction when they grew confluent,
whereas AMOTLI knockdown cells kept intact cell-cell junc-
tion (Fig. 3F). Moreover, AMOTL2 knockdown cells migrate
faster than control MCF10A cells or AMOTLI knockdown
cells (Fig. 3G). All of these indicate that AMOTL2 knockdown
leads to EMT in MCF10A cells.

Specifically, the EMT phenotypes observed in AMOTL2
knockdown cells were partially reversed when YAP1 expres-
sion was down-regulated at the same time (Fig. 3H), indicat-
ing that YAP1 is at least one of the downstream targets of
AMOTL2 in this process. In addition, the nucleus-to-cyto-
plasm translocation of YAP1 in confluent cells was reduced
(Fig. 31), and YAP1 phosphorylation also decreased in
AMOTL2 knockdown cells (Fig. 3]). Moreover, the AKT and
ERK pathways were also activated in AMOTL2 knockdown
cells (Fig. 3/), which is similar to what has been reported in
cells with YAP1 overexpression (21). Together, these data
suggest that down-regulation of AMOTL2 results in en-
hanced nuclear localization of YAP1 and EMT in MCF10A
cells.

DISCUSSION

Here, we reported the identification of several new YAP1-
associated proteins, AMOT, AMOTL1, and AMOTL2. Their
interactions with YAP1 are mediated by the PY motifs in
AMOT-like proteins and WW domains in the central region
of YAP1. Moreover, these direct protein-protein interactions
are involved in the regulation of YAP1 localization and func-
tion in vivo. These results indicate that AMOT-like proteins
belong to a new group of YAP1 regulators that may play im-
portant roles in controlling cell proliferation and contact-
contact inhibition.
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The major regulation of YAP1 activity appears to be at its
subcellular localization. The activation of the Hippo pathway
leads to YAP1 phosphorylation, which promotes its cytoplas-
mic localization via the binding of phosphorylated YAP1 to
14-3-3 proteins in the cytosol and thus inhibits the transacti-
vation activity of YAP1 in vivo. In this study, we showed that
AMOT-like proteins could also keep YAP1 in the cytoplasm.
In this case, the maintenance of YAP1 cytoplasmic localiza-
tion does not depend on its phosphorylation status. Instead, it
is mediated by direct protein-protein interaction between
AMOT-like proteins and YAP1.

AMOTLI and AMOTL2 belong to a new family of pro-
teins including AMOT. AMOTLI shares ~60% homolo-
gous with AMOT and has an expression pattern similar to
AMOT in endothelial cell (28). We showed that just like
AMOTLI and AMOTL2, AMOT also binds directly to
YAP1 via the WW domain of YAP1 and the PY motifs lo-
cated at the N terminus of AMOT (please see supplemental
Fig. 1). Likewise, AMOT could also mediate YAP1 cyto-
plasmic localization (supplemental Fig. 1G). Thus, all three
members of this protein family behave similarly because
each of them can interact with YAP1 and regulate YAP1
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FIGURE 2. AMOTL1 and AMOTL2 regulate YAP1 subcellular localization. A, the localization of endogenous YAP1 was revealed by anti-YAP1 immuno-
staining in cells with or without AMOTL1 or AMOTL2 overexpression. B-D, Hela cells were transfected with plasmids encoding Myc-tagged AMOTL1 or
AMOTL2 with plasmids encoding SFB-tagged wild-type YAP1 (B), YAPT mutant with deletion of its first WW domain (C), or YAP1 S127A mutant (D). Immuno-
staining was conducted using antibodies as indicated. M, merged.

Myc-AMOTLA1
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subcellular localization. The relative importance of these
three family members in various cell lines or tissues may be
determined by their expression levels. For example, AMOT
expression is undetectable in MCF10A cells. Although both
AMOTLI1 and AMOTL2 are expressed in MCF10A cells
based on RT-PCR analysis (Fig. 3B), we were unable to de-
tect the expression of AMOTL1 by Western blotting (data
not shown), implying that the expression of AMOTL1 may
be quite low in these cells. In support of this possibility, we
obtained more peptides derived from AMOTL2 than those
derived from AMOTLI from YAP1 purification in
MCF10A cells (Fig. 1A). It is likely that this difference in
protein expression may explain why down-regulation of
AMOTL?2 alone is sufficient to lead to deregulation of
YAP1 localization and promote epithelial-mesenchymal
transition in MCF10A cells (Fig. 3). It remains to be deter-
mined whether the AMOT family members may have tis-
sue-specific expression and thus play different roles in reg-
ulating YAP1 function in various tissues or organs. Of
course, it is also possible that different members of this
protein family may have some distinct functions, which
still needs further investigation.
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FIGURE 3. Down-regulation of AMOTL2 causes EMT in MCF10A cells. A, 293T cells were transfected with the indicated shRNAs together with plasmids
encoding FLAG-tagged AMOTL1 or AMOTL2. Cells were collected 72 h later and subjected to Western blotting. Ctrl, control. B, the level of AMOTL1 or
AMOTL2 transcripts was revealed by RT-PCR in the indicated stable knockdown cells. C, immunoprecipitation (/P) and immunoblotting were performed us-
ing anti-AMOTL2 serum and cell lysates prepared from the indicated cell lines. For each immunoprecipitation, a total of 1 mg of the indicated protein ly-
sates was used. Anti-tubulin immunoblotting was included as a control. D, lentiviral sShRNAs were used to infect MCF10A cells, and stable knockdown pools
were generated. Bright field pictures were captured to reveal cell morphology in these pools. £, cells with AMOTL2 down-regulation displayed EMT pheno-
types. E-cadherin was used as epithelial marker. N-cadherin and vimentin were used as mesenchymal markers. F, cell-cell junction was diminished in
AMOTL2 knockdown cells. E-cadherin was used as cell-cell junction marker. Actin filaments were labeled by TRITC-phalloidin. M, merged. G, cell migration
capability increased in AMOTL2 knockdown cells as determined by wound healing assay. H, MCF10A cells were infected with the indicated lentiviral ShRNAs
respectively, and stable pools were used for immunostaining with anti-E-cadherin and anti-vimentin antibodies. The efficiency of YAP1 down-regulation by
shRNAs was verified by anti-YAP1 immunoblotting. /, YAP1 retained its dominant nuclear localization in AMOTL2 knockdown (Ri) cells even when cells
reached confluence. M, merged. J, YAP1 phosphorylation (p-YAPT) decreased in AMOTL2 knockdown MCF10A cells. AKT and ERK signaling pathways were
also activated in AMOTL2 knockdown cells. p-AKT, AKT phosphorylation; p-ERK1/2, ERK1/2 phosphorylation.
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