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Abstract

Ebola (EBOV) and Marburg (MARV) are members of the Filoviridae family, which continue
to emerge and cause sporadic outbreaks of hemorrhagic fever with high mortality rates. Filo-
viruses utilize their VP40 matrix protein to drive virion assembly and budding, in part, by
recruitment of specific WW-domain-bearing host proteins via its conserved PPxY Late (L)
domain motif. Here, we screened an array of 115 mammalian, bacterially expressed and
purified WW-domains using a PPxY-containing peptide from MARV VP40 (mVP40) to iden-
tify novel host interactors. Using this unbiased approach, we identified Yes Associated Pro-
tein (YAP) and Transcriptional co-Activator with PDZ-binding motif (TAZ) as novel mVP40
PPxY interactors. YAP and TAZ function as downstream transcriptional effectors of the
Hippo signaling pathway that regulates cell proliferation, migration and apoptosis. We dem-
onstrate that ectopic expression of YAP or TAZ along with mVP40 leads to significant inhibi-
tion of budding of mVP40 VLPs in a WW-domain/PPxY dependent manner. Moreover, YAP
colocalized with mVP40 in the cytoplasm, and inhibition of mVP40 VLP budding was more
pronounced when YAP was localized predominantly in the cytoplasm rather than in the
nucleus. A key regulator of YAP nuclear/cytoplasmic localization and function is angiomotin
(Amot); a multi-PPxY containing protein that strongly interacts with YAP WW-domains.
Interestingly, we found that expression of PPxY-containing Amot rescued mVP40 VLP
egress from either YAP- or TAZ-mediated inhibition in a PPxY-dependent manner. Impor-
tantly, using a stable Amot-knockdown cell line, we found that expression of Amot was criti-
cal for efficient egress of mMVP40 VLPs as well as egress and spread of authentic MARV in
infected cell cultures. In sum, we identified novel negative (YAP/TAZ) and positive (Amot)
regulators of MARV VP40-mediated egress, that likely function in part, via competition
between host and viral PPxY motifs binding to modular host WW-domains. These findings
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not only impact our mechanistic understanding of virus budding and spread, but also may
impact the development of new antiviral strategies.

Author summary

By screening an array of 115 mammalian WW-domains with the PPxY motif from
MARYV VP40 (mVP40), we identified YAP and TAZ, transcriptional effectors of the
Hippo pathway, as mVP40 interactors, and demonstrated that ectopically expressed YAP
or TAZ inhibited budding of mVP40 virus-like particles (VLPs) in a WW-domain/PPxY
dependent manner. Angiomotin (Amot), a multi-PPxY containing regulator of YAP
nuclear/cytoplasmic localization and function, rescued mVP40 VLP egress from either
YAP- or TAZ-mediated inhibition in a PPxY-dependent manner. Indeed, endogenous
Amot expression was critical for egress of mVP40 VLPs and authentic MARV. In sum, we
have revealed a link between the Hippo pathway and filovirus egress by identifying nega-
tive (YAP/TAZ) and positive (Amot) regulators of MARV VP40-mediated egress.

Introduction

Filoviruses (Ebola [EBOV] and Marburg [MARV]) are high-priority, emerging pathogens, for
which there are no approved vaccines nor therapeutic agents. As EBOV and MARV have been
reported to cross epithelial and endothelial cell barriers and re-emerge months later in immu-
nologically privileged sites including the CNS, semen, and retina, a better understanding of
viral-host interactions that contribute to the transmission and pathogenesis of these deadly
viruses is more critical than ever [1-4]. VP40 is the major structural protein that uniquely and
independently directs assembly and egress of both virus-like particles (VLPs) and infectious
filovirus virions. To accomplish this, VP40 uses highly conserved Late (L) budding domains
(L-domains) that function to recruit or hijack a select set of host proteins that facilitate late
stages of virus-cell separation [5-13]. For example, the well-described PPxY L-domain motif
mediates the recruitment of a series of host HECT-family E3 ubiquitin ligases via one or more
of their cognate WW-domains to facilitate egress [9,10,14-20]. In general, viral PPxY/WW-
domain interactions involving host E3 ligases are believed to promote mono-ubiquitinylation
of the viral matrix proteins [11-13,21-39], which allows the viral matrix protein to engage the
ESCRT machinery to facilitate virus-cell separation at the plasma membrane [5,7,11-
13,21,23-27,31,35-45].

There is a built-in degree of specificity of PPxY/WW-domain binding such that specific
PPxY containing proteins will only interact physically and functionally with select WW-
domain partners [46-49]. To date, much of the focus on viral L-domain motifs has been on
their recruitment of host E3 ubiquitin ligases and/or the ESCRT pathway to advance virus
egress and spread. To identify other cellular pathways employing WW-domain bearing pro-
teins that could potentially affect filovirus egress and spread, and to further identify the overall
complement of WW domains and its host proteins capable of binding to filovirus VP40 PPxY
motifs, we probed a GST-fused array of 115 mammalian WW domains that were bacterially
expressed, purified and fixed on solid support [50] with WT or mutant PPxY containing pep-
tides from mVP40. Results from our screen identified two novel mVP40 PPxY interactors;
YAP (Yes Associated Protein) and TAZ (Transcriptional co-Activator with PDZ-binding
motif, also known as WWTRI [WW domain containing Transcription Regulator 1]).
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YAP/TAZ are functional paralogues and the final downstream transcriptional effectors of
the Hippo signaling pathway that regulates organ development, cell proliferation, migration,
survival, and homeostasis [51-57]. Intriguingly, the Hippo signaling pathway is regulated by a
series of PPxY/WW-domain modular interactions which lead ultimately to either sequestra-
tion or degradation of phosphorylated YAP in the cytoplasm (Hippo on), or to localization of
unphosphorylated YAP in the nucleus where it upregulates a series of TEAD genes involved in
cell growth and proliferation (Hippo off) [58]. One of the key regulators of YAP/TAZ localiza-
tion and Hippo pathway activity is angiomotin (Amot), a member of the angiomotin family
(Amot, AmotL1, and AmotL2), all of which contain multiple PPxY motifs at their N-termini
[59-65]. Indeed, the PPxXY/WW-domain interaction between Amot and YAP is well-charac-
terized and reported to affect multiple processes in the cell [60-62,64-69].

In this report, we sought to determine whether the PPxY/WW-domain interaction between
mVP40 and YAP/TAZ affected mVP40-mediated budding, and whether the PPxY motifs of
Amot could compete with mVP40 for YAP binding to diminish these effects. Indeed, we
found that: 1) co-expression of YAP1 or TAZ with mVP40 inhibited egress of mVP40 VLPs,
2) mVP40 VLP egress was not inhibited as significantly by YAP localized predominantly in
the nucleus, 3) Amot expression positively regulated mVP40 VLP budding and rescued bud-
ding of mVP40 VLPs in the presence of YAP in a PPxY-dependent manner, and 4) Amot
expression enhanced release and spread of authentic MARYV in cell culture. These findings
provide evidence that both PPxY and WW-domain proteins of the Hippo signaling pathway
act as novel interactors and/or regulators of MARV VP40-mediated egress and spread. More-
over, these results highlight the potential domain mimicry and competitive interplay between
host and viral proteins that can result in either a favorable or unfavorable outcome for the
virus. The consequences of this intersection between virus budding and Hippo signaling not
only may impact virus egress and spread, but also influence the biology and pathogenesis of
filoviruses.

Results

Identification of YAP and TAZ as WW-domain interactors with the PPxY
motif of mVP40

We used fluorescently-labeled, biotinylated peptides containing WT or mutated PPxY motifs
from mVP40 to screen an array composed of 115 WW-domains and 40 SH3-domains that are
derived from human proteins to detect novel host interactors (Fig 1A). We identified a select
number of host WW-domain interactors (see Supplementary S1 Table) using the WT mVP40
peptide, whereas the mVP40 PPxY mutant peptide did not interact with any WW- or SH3-do-
main on the array (Fig 1A). Among the interactors identified were several HECT family E3
ubiquitin ligases that we and others have identified previously, as well as two novel WW-
domain interactors; YAP1 and TAZ (Fig 1A and 1B).

There are two major isoforms of YAP; YAP1-1 contains one WW-domain (WW1), whereas
YAP1-2 contains two WW-domains (WW1 and WW2) [70]. To validate further the interac-
tion between the mVP40 PPxY motif and the WW-domains of YAP and TAZ, we used
GST-YAP-WWI, GST-YAP-WW?2, and GST-TAZ-WW fusion proteins to pulldown full-
length mVP40-WT or mVP40-PY A4 mutant proteins expressed in HEK293T cells (Fig 1C
and 1D). We found that mVP40-WT interacted strongly with WW1 of YAP1 (Fig 1C, lane 3),
and weakly with WW2 of YAP1-2 (Fig 1C, lane 4). mVP40-PYA4 did not interact with either
YAP WW1 or WW2 domains (Fig 1C, lanes 5 + 6). Similarly, we found that mVP40-WT, but
not mVP40-PYA4, interacted with GST-TAZ-WW (Fig 1D, lanes 2 + 3). Consistent levels of
expression for all GST fusion proteins (Fig 1C, lanes 1-6, and Fig 1D, lanes 1-3; anti-GST),
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Fig 1. Screening array of modular proteins and GST-pulldown assays. A) Twelve different GST-SH3 and GST-WW domain
fusion proteins per lettered box were arrayed in duplicate as indicated in enlarged box J (Top). The center sample (M) in each
box represents GST alone as a negative control. The array was screened with biotinylated PPxY-WT or PPxY-mutant peptides of
MARYV VP40. Representative data for mVP40-WT peptide (MQYLNPPPYADHGANQL-[Lys-Biotin]) (50ug), and
mVP40-mutant peptide (MQYLNAAPAADHGANQL-[Lys-Biotin]) (50ug) are shown. The mVP40-mutant peptide did not
interact with any GST-SH3 or GST-WW domain fusion protein (center), whereas the mVP40-WT peptide interacted with
specific GST-WW domain fusion proteins, including YAP1-1-WW (blue oval) and TAZ-WW (yellow oval). A positive control
for expression of all GST-WW fusion proteins is shown. B) Schematic diagrams of human YAP1 and TAZ with key domains
highlighted are shown. Numbers represent amino acids. Serine 127 and serine 89 are key sites for phosphorylation. TEAD = TEA
DNA binding domain; WW = WW domain, CC = coiled coil domain; TAD = transcriptional activation domain; PDZ = PSD-
95/Dlg1/Z0-1 domain. C) Input levels of purified GST-YAP-WW1 and GST-YAP-WW?2 fusion proteins were shown to be
consistent for all samples as determined by Western blotting using anti-GST antiserum (lanes 1-6). Only mVP40-WT was pulled
down by GST-YAP-WWT1 (lane 3). Expression levels for mVP40-WT, mVP40-PYA4, and actin in transfected HEK293T cells are
shown (lanes 7-8). D) Input levels of purified GST-TAZ-WW fusion protein were shown to be consistent for all samples as
determined by Western blotting using anti-GST antiserum (lanes 1-3). Only mVP40-WT was pulled down by GST-TAZ-WW
(lane 2). Expression levels for mVP40-WT, mVP40-PYA4, and actin in transfected HEK293T cells are shown (lanes 4-6).

https://doi.org/10.1371/journal.ppat.1008231.g001

mVP40-WT (Fig 1C, lane 8 and Fig 1D, lane 5), and mVP40-PYA4 (Fig 1C, lane 9 and Fig 1D,
lane 6) were confirmed by Western blotting. Taken together, these data indicate that the PPxY
motif of mVP40 can interact specifically and robustly with YAP-WW1 and TAZ-WW
domains.

Ectopic Expression of YAP1 or TAZ inhibits mVP40 VLP budding

Next, we sought to determine whether exogenous expression of either YAP1 or TAZ with
mVP40 would affect egress of mVP40 VLPs. Briefly, mVP40-WT or budding defective mutant
mVP40-PY A4 were co-expressed with YAP1 WT or a mutant lacking the WW-domain (YAP1
mut) in HEK293T cells, and both cell extracts and VLPs were harvested at 24 hours post-trans-
fection and analyzed by Western blotting (Fig 2A). When equal amounts of mVP40-WT and
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Fig 2. mVP40 VLP budding assay with YAP or TAZ. A + B) Budding of mVP40 VLPs was assessed from cells co-
expressing WT or mutant forms of YAP or TAZ. HEK293T cells were transfected with the indicated combinations of
plasmids (0.5pg/each for panel A, 0.25ug of mVP40-WT, YAP1-WT, and 0.25ug and 0.5ug of TAZ-WT for panel B),
and both cell extracts and VLPs were harvested at 24 hrs post-transfection. The indicated proteins were detected and
quantified in cells and VLPs by Western blotting and NIH Image-], respectively. Bar graphs represent data from at
least three independent experiments, and samples were compared using Welch’s t-test. * p<0.05, ** p<0.01, ***
p<0.001.

https://doi.org/10.1371/journal.ppat.1008231.9002

YAP1 WT plasmids were co-transfected, we observed a consistent and significant decrease in
mVP40 VLP egress (Fig 2A, compare lanes 2 + 3). Interestingly, co-expression of mVP40 with
the YAP1 WW domain mutant did not yield the same level of VLP inhibition (Fig 2A, com-
pare lanes 2 + 4). As expected, the mVP40-PYA4 mutant was defective in its ability to bud on
its own, and thus there was no observed effect of YAP1 WT or mutant proteins on egress of
mVP40-PYA4 (Fig 2A, lanes 5 + 6). Likewise, we observed a similar inhibitory effect on
mVP40 VLP egress when TAZ-WT was co-expressed with mVP40 (Fig 2B). Together, these
data show that either YAP or TAZ expression lead to inhibition of mVP40 VLP egress, which
likely occurs in a WW-domain dependent manner.

YAP1 overlaps with mVP40 in the cytoplasm and sequesters mVP40 away
from the plasma membrane

We used confocal microscopy to determine whether YAP1 WT or YAP1 WW-domain mutant
exhibited a similar localization pattern with mVP40 in HEK293T cells. As expected, expression
of mVP40 alone resulted in abundant localization at the cell surface and its appearance in
membrane projections was indicative of efficient VLP egress (Fig 3, mVP40). Ectopic expres-
sion of YAP1 alone revealed a mainly cytoplasmic pattern of localization (Fig 3, YAP1 WT).
When co-expressed, mVP40 overlapped with YAP1 WT in punctate aggregates in the
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Fig 3. Intracellular localization of mVP40 and YAP. HEK293T cells were transfected with YFP-mVP40 alone,
CFP-YAP1 WT alone, YFP-mVP40 + CFP-YAP1 WT, or YFP-mVP40 + CFP-YAP1 WW mutant (0.25pg/each).
Confocal images for each condition are shown with mVP40 in green, YAP in red, and nuclei in blue. Overlap of YFP-
mVP40 and CFP-YAP WT is indicated by yellow fluorescence in merged images. Scale bars = 10um.

https://doi.org/10.1371/journal.ppat.1008231.9003

cytoplasm and the appearance of membrane projections was greatly reduced (Fig 3, mVP40 +
YAP1 WT). Interestingly, YAP1 WW-domain mutant did not overlap significantly with
mVP40, and the mVP40 membrane projections remained prominent in these cells (Fig 3,
mVP40 + YAP1 WW-mutant). Together, these data correlate well with VLP budding data
above to suggest that ectopically expressed YAP1 interacts with mVP40 in the cytoplasm in a
PPxY/WW-domain dependent manner to inhibit VLP egress, potentially by sequestering
mVP40 away from the site of budding at the plasma membrane.

Inhibition of mVP40 VLP egress is rescued by nuclear localization of YAP1

The function of YAP1 as a transcriptional effector of the Hippo pathway is dependent on its
phosphorylation state, which dictates its ability to either enter the nucleus (unphosphorylated)
or remain sequestered in the cytoplasm (phosphorylated) [71]. Therefore, we next sought to
determine whether the predominantly nuclear localization of exogenously expressed YAP1
would reduce its availability to interact directly with mVP40 resulting in an increase in VLP
egress. Toward this end, we ectopically expressed YAP1-S127A, a well characterized, transcrip-
tionally active mutant that is not phosphorylated on Serinel27 and thus localizes predomi-
nantly to the nucleus [72,73]. Briefly, HEK293T cells were transfected with mVP40 alone,
mVP40 plus YAP1 WT, or mVP40 + YAP1 S127A, and both cell extracts and VLPs were har-
vested and analyzed by Western blotting (Fig 4). As described above, expression of YAP1 WT
resulted in inhibition of mVP40 VLP egress; however, the degree of inhibition was signifi-
cantly reduced in the presence of mutant YAP1 S127A in repeated experiments (Fig 4, com-
pare lanes 2 + 3). These results suggest that when YAPI is largely in the cytoplasm, its ability to
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combinations of plasmids (0.25ug of mVP40 and 0.5ug of YAP plasmids), and both cell extracts and VLPs were
harvested at 24 hrs post-transfection. The YAP1 S127A mutant cannot be phosphorylated at this position and is
predominantly found in the nucleus. The indicated proteins were detected and quantified in cells and VLPs by
Western blotting and NIH Image-], respectively. Bar graphs represent data from at least three independent
experiments. ** p<0.01, *** p<0.001.

https://doi.org/10.1371/journal.ppat.1008231.9004

engage mVP40 results in inhibition of VLP egress, whereas when YAP is predominantly in
the nucleus, it cannot engage mVP40 as efficiently and thus has less of an impact on VLP
egress.

PLOS Pathogens | https://doi.org/10.1371/journal.ppat.1008231 January 6, 2020 7124


https://doi.org/10.1371/journal.ppat.1008231.g004
https://doi.org/10.1371/journal.ppat.1008231

@'PLOS | PATHOGENS

Engagement of the Hippo Pathway by Marburg Virus VP40

mVP40-WT + + + 4+ + by 0 "
EGF(ng/ml) 0 1 10 50 100 & 1000
L&)
£
— —— —— - VP40 @ 800
Cells .g 600 -
— e 4 e =
- YAP1 =
— [} [ — . o
s 4001
2
= 200
VLPs — —— e | - MV P40 g -
1 2 3 4 5 EGF (ng/ml) 0 10

Fig 5. Activation of the Endogenous Hippo pathway impacts mVP40 VLP budding. U20S cells were transfected
with mVP40-WT (2pg) for 24 hrs, and then stimulated for an additional 24 hrs with the indicated concentration of
purified EGF. The indicated proteins were detected and quantified in cells and VLPs by Western blotting and NIH
Image-J, respectively. The bar graph represents data from three independent experiments of cells stimulated with
either 0 or 10 ng/ml of EGF. The relative budding efficiency of mVP40 peaked at 10ng/ml of EGF with an average
increase of approximately 7.5-fold vs. control. * p = 0.03 as determined by Welch’s t-test.

https://doi.org/10.1371/journal.ppat.1008231.9005

Budding of mVP40 VLPs is enhanced in the context of endogenous Hippo
pathway activation

We next sought to determine whether mVP40 VLP budding would be impacted following acti-
vation of the endogenous Hippo pathway by treating mVP40-expressing cells with epidermal
growth factor (EGF). Briefly, U20S cells were first transfected overnight with mVP40-WT,
and then treated with increasing amounts of EGF, which has been shown to trigger transloca-
tion of endogenous YAP into the nucleus [74]. We observed a dose-dependent and significant
increase (up to 7.5-fold) in mVP40 VLP egress in the presence of increasing concentrations of
EGF (Fig 5, lanes 1-5). Cellular levels of mVP40 and endogenous YAP1 were found to be
equivalent in all samples (Fig 5, lanes 1-5). These results are consistent with those shown in
Fig 4 and suggest that endogenous Hippo pathway activation regulates mVP40-mediated
egress.

Budding of mVP40 VLPs occurs efficiently in YAP knockout (KO) cells

To further validate the role of YAP as a potential regulator of mVP40 VLP egress, we used an
HEK293-based YAP KO cell line [75]. Briefly, YAP KO cells were transfected with either
mVP40 alone or mVP40 + YAP1 WT, and both cell extracts and VLPs were harvested and
analyzed by Western blotting (Fig 6). We observed efficient egress of mVP40 VLPs from the
YAP KO cells; however, mVP40 VLP egress was significantly inhibited when the YAP KO cells
were spiked with exogenous YAP1 WT (Fig 6). These results are consistent with those
described above, and taken together, the results shown in Figs 2-6 suggest that YAP/TAZ and
the Hippo pathway have a functional impact on mVP40-mediated budding.

mVP40 VLP budding is inhibited in shAmot knockdown cells

Human angiomotin (Amot-p130) contains multiple PPxY motifs at its N-terminus and is a
well-characterized, strong interactor and regulator of YAP1 localization and activity, whereas
Amot-p80 is an N-terminally truncated mutant lacking all PPxY motifs (Fig 7A) [61,63—
65,69,76,77]. This prompted us to ask whether Amot expression would have an effect on
mVP40 VLP egress. We used an HEK293T-based cell line stably expressing a lentiviral short
hairpin RNA specific for Amot (shAmot) to assess egress of mVP40 VLPs compared to that
from Amot expressing control cells (shCtrl) [64]. Briefly, shCtrl or shAmot cells were
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Fig 6. mVP40 VLP budding assay in YAP knockout cells. YAP knockout (KO) cells were transfected with the
indicated combinations of plasmids (0.25pg/each), and both cell extracts and VLPs were harvested at 24 hrs post-
transfection. The indicated proteins were detected and quantified in cells and VLPs by Western blotting and NIH
Image-], respectively. Bar graph represents data from at least three independent experiments. “** p<0.001.
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transfected with mVP40 (Fig 7B), and both cell extracts and VLPs were harvested and analyzed
by Western blotting. Indeed, we observed robust inhibition of mVP40 VLP egress in the shA-
mot cells compared to egress of mVP40 VLPs in shCtrl cells (Fig 7B). Since budding of mVP40
VLPs was reduced significantly in shAmot cells, we sought to determine whether the mecha-
nism of inhibition correlated with Amot’s role as an F-actin binding protein. Toward this end,
we co-transfected either shCtrl or shAmot cells with plasmids fluorescently labeling F-actin
(pCMV-LifeAct-RFP) and YFP-mVP40, and used TIRF microscopy to visualize both F-actin
and mVP40 localization at the plasma membrane (Fig 7C). We observed robust localization of
both F-actin and mVP40 in well-formed, prominent surface membrane projections in shCtrl
cells. Interestingly, F-actin was most prominent at the bases of the membrane projections,
whereas mVP40 was observed throughout the projections (Fig 7C). In contrast, shAmot cells
displayed significantly fewer membrane projections than shCtrl cells, and the localization pat-
terns of both F-actin and mVP40 appeared more diffuse and disorganized (Fig 7C). Together,
these results not only suggest that expression of endogenous Amot is important for mVP40
VLP formation/protrusion at the plasma membrane and subsequent egress, but also that the
mechanism by which Amot regulates VLP formation and egress may be linked to its role in
binding and organizing F-actin filaments at the cell surface.

Release and spread of authentic MARYV is inhibited in shAmot knockdown
cells

Next, we asked whether budding and spread of authentic MARV strain Musoke would also be
inhibited in the shAmot cells compared to that in shCtrl cells. Briefly, shCtrl or shAmot cells
in 96-well plates were infected with MARV strain Musoke (Fig 8) [78] at MOIs of 0.01 or 0.05,
and the cells were fixed at 24, 48, and 72 hours post-infection to assess virus spreading. Indeed,
spread of MARV throughout the cultures was inhibited significantly in the shAmot cells com-
pared to that observed in the shCtrl cells (Fig 8A and 8C). Similarly, release of infectious
MARYV was also inhibited significantly in the shAmot cells compared to that observed in the
shCtrl cells (Fig 8B and 8D). Taken together, we observed that expression of endogenous
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Fig 7. VP40 VLP budding assay in AMOT control (shCtrl) or AMOT knockdown (shAmot) cells. A) Schematic diagrams of full-length angiomotin (Amot-p130)
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motifs; CC = coiled coil domain; PDZ = PSD-95/Dlg1/Z0-1 domain. B) AMOT expressing (shCtrl) or knockdown (shAmot) cells were transfected with mVP40
(0.25pg) and the indicated proteins were quantified in cells and VLPs by Western blotting and NIH Image-]J, respectively. The bar graph represents data from at least
three independent experiments. ** p<0.01. C) shCtrl or shAmot cells were transfected with 0.5ug each of pCMV-LifeAct-RFP and YFP-mVP40 plasmids, and cells were
imaged by TIRF microscopy at 24 hours post-transfection. Two representative images of F-actin alone (green), YEP-mVP40 alone (red), and merged images for both
shCtrl and shAmot cells are shown. Scale bar = 10 um.
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Amot was crucial not only for VP40 VLP egress, but also for spread and egress of infectious
filoviruses.

Expression of Amot overcomes YAP1-mediated inhibition of mVP40 VLP
budding

Since the PPxY motifs of Amot interact strongly with the WW-domain of YAP1, we wanted to
determine whether Amot-p130 could compete in a PPxY-dependent manner with mVP40 for
binding to YAP and thus relieve the inhibitory effect of YAP