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ABSTRACT Dysregulated gene expression is intrinsic to cell transformation,
tumorigenesis and metastasis. Cancer-specific gene-expression profiles stem
from gene regulatory networks fueled by genetic and epigenetic defects, and
by abnormal signals of the tumor microenvironment. These oncogenic signals
ultimately engage the transcriptional machinery on the cis -regulatory ele-
ments of a host of effector genes, through recruitment of transcription factors
(TFs), co-activators and chromatin regulators. That said, whether gene -
expression in cancer cells is the chaotic product of myriad regulations or ra-
ther a relatively ordered process orchestrated by few TFs (master regulators)
has long remained enigmatic. Recent work on the YAP/TAZ co-activators has
been instrumental to break new ground into this outstanding issue, revealing
that tumor cells hijack growth programs that are active during development
and regeneration through engagement of a small set of interconnected TFs

Keywords: YAP/TAZ, cancer,
mechanotransduction, Hippo, Brd4, AP-
1, proliferation.

Abbreviatons:
CC — coiled-coil,
CRC — colorectal cancer,

and their nuclear partners.

BASIC CONCEPTS IN YAP/TAZ REGULATION

YAP/TAZ are essential mechanosensors of mammalian cells
and are found disproportionally active in most human solid
tumors. A wealth of experimental evidence has indicated
how YAP/TAZ can drive proliferation and other malignant
traits in cancer cells [1]. YAP/TAZ have been classically un-
derstood as downstream effectors of the Hippo kinases [2].
However, whether and to what extent the Hippo pathway
is in fact regulated in tumors remains unclear and an im-
portant area of future investigation. What we do know is
that YAP/TAZ activation in tumors is associated to several
hallmarks of cancer, such as mutations in RTK/Ras signaling
components, altered cell shape and biomechanical changes
of the extracellular matrix (ECM; e.g., rigidity, fibrosity etc)
[3, 4]. More specifically, cells integrate intracellular onco-
genic cues and extracellular mechanical cues to modulate
their mechanotransduction [3]. The latter may be defined
as the ability of cells to adapt to the physicality of their
environment by restructuring the cytoskeleton and the
tensional state of the whole cell. While the overarching
role of cellular mechanotransduction as ultimate YAP/TAZ
regulator is undisputed, the mechanism of this regulation
remains unclear, as mechanotransduction seems to incor-
porate both Hippo-dependent and -independent mecha-
nisms. We refer the reader to more extensive reviews for a
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ECM — extracellular matrix,
Pol2 — RNA polymerase II.

more detailed description of the YAP/TAZ upstream control
mechanisms [5]. Here, we will focus exclusively on how
YAP/TAZ exert their transcriptional effects.

YAP/TAZ INTERACTION WITH CHROMATIN

YAP/TAZ transcriptional control through promoters and
enhancers

ChlIP-seq experiments, thanks to their unbiased nature,
have also revealed two unexpected principles of YAP/TAZ
transcriptional control. The first one relates to the distribu-
tion of YAP/TAZ/TEAD binding sites relative to genes anno-
tated in the human genome. Only a minute fraction of
these sites falls on promoters or near to the transcriptional
start sites; rather an overwhelming amount (i.e., up to
more than 90%) of YAP/TAZ-bound elements correspond
to distant enhancer elements [6-11]. The latter also appear
in an active state, as revealed by epigenetic marks such as
H3K27 acetylation, reduced nucleosome occupancy at the
peak center and bimodal distribution of H3K4mel around
the YAP/TAZ peak [6, 9]. Given their "far away" location in
the genome, assigning a YAP/TAZ-bound enhancer to its
controlled target gene is challenging. Indeed, adopting a
proximity criterion (i.e., finding the nearest gene) is ques-
tionable, as enhancers can regulate target genes over long
distances, physically interacting to their target promoters
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through chromatin looping, irrespectively of intervening
sequences and associated neighbor genes. To overcome
this challenge, we have recently integrated YAP/TAZ/TEAD
ChlP-seq data with transcriptomic analyses (to identify
genes whose expression is addicted to YAP/TAZ activity)
and high-resolution (e.g. capture HiC) maps of enhancer-
promoter pairs to pinpoint at a comprehensive ensemble
of targets and associated cellular processes under direct
control of the YAP/TAZ "enhancerome" [6, 12]. A fraction
of YAP/TAZ-bound enhancers have the features of super-
enhancers, with strong enrichment for the binding of tran-
scriptional coactivators and transcription-associated chro-
matin modifications [10].

YAP/TAZ transcription and phase separation

It has been proposed that transcriptional coactivators such
as MED1 and BRD4, as well as transcription factors, form
phase-separated condensates at superenhancers; this re-
sults in the concentration of the transcriptional machinery
and robust expression of superenhancer-controlled genes
[13-15]. Both, overexpressed YAP and TAZ have been
shown to form liquid-liquid phase separated bodies on
enhancers, which are essential for downstream transcrip-
tional responses [16, 17]. TAZ forms nuclear condensates
also containing YAP/TAZ DNA-binding partner TEAD4 (see
below), and general transcriptional coactivators MED1,
BRD4 and CDK9; the formation of such condensates re-
quires an intact coiled-coil (CC) domain, a function which is
not shared by the YAP CC domain [17]. Instead, the domain
of YAP which mediates phase separation is the transcrip-
tional activation domain [16]. Recruitment of RNA poly-
merase Il to YAP nuclear condensates seems to be a late
event [16], yet, the hierarchy of biochemical events down-
stream of YAP/TAZ recruitment at cognate enhancers is
still poorly understood; for example, it is unknown whether
the recruitment of coactivators essential for phase separa-
tion, and whether the latter is really causal for transcrip-
tion or, rather a consequence of YAP/TAZ-catalyzed multi-
protein aggregation.

YAP/TAZ NUCLEAR INTERACTION

TEAD family members

YAP/TAZ lack an intrinsic DNA-binding domain, and thus
can contact the DNA only indirectly through other tran-
scription factors [5]. A number of independent ChIP-seq
experiments in different cell lines have established that
TEAD family members serve as the dominant DNA-binding
platforms for YAP/TAZ. On the genome wide scale, TEAD
consensus motifs are indeed found in the vast majority of
YAP/TAZ-bound cis-regulatory elements found at promot-
ers and enhancers [6-9, 11, 18, 19].

Joined transcriptional control by YAP/TAZ and AP-1

A second principle that has emerged from unbiased ChIP-
seq data of a variety of cellular contexts is that, after the
TEAD consensus, the second most frequent motif at
YAP/TAZ bound peaks corresponded to the consensus for
AP-1 TFs [6-9, 11, 18, 19]. The latter are dimers of JUN
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(c-JUN, JUNB, JUND) and FOS (FOS, FOSB, FOSL1 and
FOSL2) families of leucine-zipper proteins. In fact, a large
fraction of YAP/TAZ/TEAD peaks do also contain an adjoin-
ing AP-1 motif, and sequential ChIP-reChlP with first anti-
TEAD and then anti-c-JUN antibodies indeed validated that
a substantial fraction of the YAP/TAZ cistrome is made by
composite TEAD and AP-1 motifs [6]. Biochemically,
YAP/TAZ and AP-1 proteins physically interact, either di-
rectly (PARK) or indirectly through TEADs [6], suggesting
cooperative effects for robust activation of cis-regulatory
elements and downstream transcriptional effects. The dual
presence of TEAD and AP-1 elements at distal enhancers of
YAP/TAZ regulated genes has been also visualized in recent
epigenetic studies of human primary colorectal cancer
(CRC) cells grown as organoids [11]. The same study also
revealed that de novo appearance of YAP/TAZ-bound peaks
represents an unusually common epigenetic blueprint of all
CRCs when compared to normal intestinal tissue, inde-
pendently of their molecular classification. Strikingly, a
core of these YAP/TAZ-fueled deregulated enhancers is
also active in diverse tumor types, irrespectively of tissue
of origin and genetic aberrations [11].

The above results resonate with those emerging from
combined machine-learning and chemicogenomics ap-
proaches aimed at the identification of pan-cancer signal-
ing dependencies leading to YAP/TAZ activation [18]. Intri-
guingly, only dual targeting of YAP and treatment with MEK
inhibitors could blunt expression of a conserved set of
genes active in different cancer types; the enhancers of
these genes were shown to be jointly regulated by
YAP/TAZ and AP-1 factors, with MEK inhibitors causing
specific loss of AP-1 association to chromatin [18].

The notion that YAP/TAZ and AP1 converge at regulat-
ing a core, cancer-specific gene expression program is par-
ticularly appealing in light of in vitro and in vivo results
validating this model, and of the many ways by which
YAP/TAZ activation feedbacks on expression and regulation
of AP1 family members. To start, in Drosophila, the
YAP/TAZ homologous gene Yorkie contributes to guarantee
sufficient expression of ATF3, with loss of Yorkie and AP-1
causing the collapse of the gene-regulatory network sus-
taining tumor-specific gene signatures initiated by onco-
genic Ras [20]. In mammalian cells, AP-1 is crucial for
YAP/TAZ driven transformation and induction of tumor-
igenic potential of mammary cells [6]. Conversely, YAP/TAZ
are genetically required for tumor emergence after appli-
cation of the skin chemical carcinogenesis protocol, con-
sisting of tumor initiation, leading to oncogenic Ras fol-
lowed by tumor promotion with phorbol ester known to
operate through AP-1 activation [6]. More directly, onco-
genic activation of YAP/TAZ after genetic loss of Hippo ki-
nases LATS1/2 causes robust induction of AP-1 target
genes, with pharmacological inhibition of AP-1 causing
attenuation of YAP/TAZ-driven transformation of pancreat-
ic cells in vivo [19].

AP-1 is not only a transcriptional partner of YAP/TAZ
but also, in a typical self-sustaining positive feedback loop,
a transcriptional target of YAP/TAZ. This loop has been
documented in several contexts. For example, YAP/TAZ
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directly promote FOS transcription, in turn contributing to
the YAP/TAZ-controlled gene expression program [21, 22].
Inhibition of AP-1 blunts YAP/TAZ-driven tumorigenesis
induced by inactivation of the Hippo kinases LAST1/2, and
liver overgrowth in vivo caused by overexpression of YAP
itself [21]. Moreover, in Basal Cell Carcinoma, YAP potenti-
ates c-JUN mRNA and protein stability by sustaining c-JUN
phosphorylation by JNK [23]. These results start to paint a
picture in which YAP/TAZ activation downstream of onco-
genic insults (in particular RTK/Ras signaling [3]) and al-
tered cell mechanics controls cancer-specific gene expres-
sion in concert with AP-1, by direct transcriptional cooper-
ation at cis-regulatory elements and by controlling expres-
sion of AP-1 family members. What remains unclear is
whether the converse may be also true, that is, whether
YAP/TAZ mRNA expression may be fueled by AP-1. Unfor-
tunately, little is known on the transcriptional control of
YAP and TAZ, but recent work in gastric cancer cell lines
indeed hinted to the possibility that MAPK signaling sus-

wes

YAP/TAZ transcription factors

tains expression of YAP mRNA through c-JUN [24], yet
through unclear mechanisms.

The widespread presence of AP-1 sites at YAP/TAZ reg-
ulated genes raises questions on to what extent targeting
the YAP/TAZ-TEAD interaction may be in fact sufficient to
blunt YAP/TAZ-driven tumorigenesis. YAP has been indeed
shown to bind directly to AP-1, and recent work by K.
Struhl and colleagues proposes that YAP/TAZ may serve as
transcriptional co-activators of JUNB to control a set of
genes active during cell transformation, but that only in
part overlap with those regulated by YAP/TAZ/TEAD [25].
Clearly, more work is required to dissect the cooperative vs.
potentially redundant roles of TEAD and AP-1, and to
gauge the contribution of AP-1 factors to YAP/TAZ biology
in cancer.

YAP/TAZ interaction with general transcriptional coacti-
vators
Binding of YAP/TAZ to chromatin is just the first of a series

Basal Transcriptional \
Machinery

FIGURE 1: Model of the interactions between YAP/TAZ, partner transcription factors, epigenetic modulators and the basal transcriptional

machinery (See text for details).
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of biochemical steps eventually culminating in RNA poly-
merase |l (Pol2) recruitment and activation of YAP/TAZ-
driven transcription. To start, YAP/TAZ recruit the general
coactivator bromodomain-containing protein 4 (BRD4), in
fact dictating the genome-wide association of BRD4 to
chromatin, and endowing to YAP/TAZ-bound enhancers
the same functional attributes of superenhancers [7]. Thus,
YAP/TAZ-bound enhancers mediate de novo recruitment of
Pol2 at YAP/TAZ-regulated promoters. Moreover, YAP/TAZ
also contact Pol2 through the Mediator complex (MED1),
promoting CDK9-mediated phosphorylation of the Pol2 C-
terminal tail, as such favoring transcriptional pause-release
[10]. All in all, these epigenetic steps are essential for acti-
vation of cell proliferation.

YAP/TAZ has been recently shown to interact also with
CDK7, a component of the basal transcriptional machinery
[26]. Interestingly, CDK7 directly phosphorylates YAP/TAZ
in a Hippo-independent manner, preventing their degrada-
tion by nuclear ubiquitin ligases. This step promotes
YAP/TAZ association to enhancer elements, raising pro-
spects to use CDK7 inhibitors as YAP/TAZ inhibitory drugs.
The YAP/TAZ — CDK7 connection also explains why CDK7
inhibitors disproportionally inhibit the expression of genes
controlled by superenhancers [26], that would be instead
at odd with the traditional function of CDK7 as element of
the basal transcriptional machinery. A potentially unifying
model, yet so far speculative, may be one in which CDK7,
by stabilizing YAP/TAZ at their bound chromatin sites,
would favor robust recruitment at the same sites of BRD4,

leading to YAP/TAZ transcriptional addictions in tumor cells.

Irrespectively, these findings offer fresh insights on how to
target YAP/TAZ in cancer and a host of potential new appli-
cations for already existing drugs, such as BET-inhibitors
(targeting Brd4 and related factors) or CDK7. For example,
treatment with small-molecule inhibitors of BRD4 blunts
YAP/TAZ pro-tumorigenic activity in several experimental
models [7].

Buffering YAP/TAZ activity by YAP/TAZ-ARID1A/SWI/SNF

Finally, YAP/TAZ nuclear functions are buffered by an inhib-
itory association with the BAF-SWI/SNF complex, through
the ARID1A subunit [27]. Of note, this interaction is con-
trolled by mechanotransduction, in the sense that the AR-
ID1a-YAP/TAZ association is favored by low mechanical
strains (that correspond to the more physiologi-
cal/homeostatic tissue conditions) and disrupted when
cells are exposed to elevated mechanical strains, as it oc-
curs in cancer or during regeneration, that is, when cells
are exposed to an abnormally rigid ECM on which to
spread. Indeed, under these conditions ARID1A binds to
F-actin, unleashing YAP/TAZ activity [27]. The findings indi-
cate that loss of ARID1a, that is frequent in tumor, may
increase mechanotransduction. In other words, full activa-
tion of YAP/TAZ requires not only nuclear accumulation of
YAP/TAZ but also, as permissive step, overcoming the AR-
ID1A-SWI/SNF barrier; the latter may occur by genetic-
deletion of ARID1a or by the intrinsically altered physicality
of the tumor microenvironment. The results are consistent
with the role of ARID1a as tumor suppressor and with ge-
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netic evidence indicating that attenuation of ARID1a levels
potently fosters cell regeneration with in vivo phenotypes
recapitulating those ascribed to YAP/TAZ activation, such
as pancreatic acinar to ductal metaplasia, liver regenera-
tion and cardiomyocyte proliferation [28]. That said, a di-
rect epistatic connection between loss of ARIDla and
YAP/TAZ during tissue regeneration remains to be demon-
strated. Also undefined is the chromatin context in which
BAF-SWI/SNF regulates YAP/TAZ. In this respect, it is worth
mentioning that AP-1 has been shown to serve as pioneer
factor in fact by recruiting SWI/SNF at enhancer elements
[29]. This raises the tempting possibility that AP1 may on
the one hand open up the YAP/TAZ cistrome, and, on the
other, fine-tunes transcription from those enhancers
through the locally recruited SWI/SNF, buffering against
sub-threshold fluctuations of nuclear YAP/TAZ levels, as
such ensuring that robust YAP/TAZ target gene transcrip-
tion would occur only under appropriate conditions.

THERAPEUTIC STRATEGIES FROM THE MECHANISMS
OF YAP/TAZ TRANSCRIPTIONAL CONTROL

The ability of YAP/TAZ to sustain tumorigenesis in vivo and
in a variety of organs and tissue types, coupled with the
apparent dispensability of YAP/TAZ for the normal homeo-
stasis of those same organs, has fueled translational re-
search aimed to develop drugs specifically targeting
YAP/TAZ function [30]. The disordered nature of YAP/TAZ
proteins complicates their targeting by small molecules.
However, YAP/TAZ reliance on other proteins at cognate
cis-regulatory elements has opened several opportunities
to indirectly interfere with their activity. One particularly
appealing route of intervention is small molecules target-
ing TEAD palmitoylation, in principle leading to pan-TEAD
instability and loss of YAP/TAZ/TEAD association to chro-
matin [31]. As mentioned above, inhibitors of CDK9, CDK7
or BET proteins along with other epigenetic modulators
(HDACs) may represent additional routes to interfere with
YAP/TAZ function, an approach that is obviously less specif-
ic if compared to TEAD targeting, but based on already
existing and clinically validated compounds [30]. Then, the
pervasive roles of AP-1 in YAP/TAZ-driven transcription
also offers the possibility to repurpose as indirect YAP/TAZ
inhibitors a number of drugs known to impinge on AP-1
activity or on JUN/FOS expression and stability. In this per-
spective, it would be interesting to investigate to what
extent inhibitors of the Ras cascade and of MAPK might be
repurposed as indirect YAP/TAZ inhibitors, including
RasG12V-, Raf-, INK-, and MEK-inhibitors. Evidence in this
direction is accumulating [30], although it remains unclear
to what extent these YAP/TAZ attenuating effects are me-
diated by AP-1 inhibition and/or other responses (including
a role for Ras/MAPK signaling on the cytoskeleton [3]).

In conclusion, research on YAP/TAZ transcriptional
mechanisms has started to shed some light on essential
mediators, mechanisms and genome-wide regulatory ele-
ments that are critical for YAP/TAZ biology, laying the
groundwork for new routes of pharmacological interven-
tions aimed at controlling YAP/TAZ responses in vivo.

Cell Stress | NOVEMBER 2021 | Vol. 5 No. 11



G. Battilana et al. (2021)

ACKNOWLEDGMENTS

Our work is supported by the following agencies and chari-
ties: Fondazione AIRC under 5 per mille 2019 - ID. 22759
program - P.l. Piccolo Stefano; Fondazione AIRC, IG 2019 -
ID. 23307 project — P.I. Piccolo Stefano; the European Re-
search Council (ERC) under the European Union’s Horizon
2020 research and innovation program DENOVOSTEM
grant agreement No 670126 to S.P; PRIN-MIUR to S.P. and
F.Z (2017HWTP2K, 2017L8FWY8 and 2017JWZKP2, respec-
tively) and Bando Ricerca Scientifica di Eccellenza 2018
Fondazione Cariparo" nr. 52008 to S.P.

CONFLICT OF INTEREST
The authors declare no conflicts of interest.

REFERENCES
1. Zanconato F, Cordenonsi M, Piccolo S (2016). YAP/TAZ at the Roots
of Cancer. Cancer Cell 29(6):783-803. doi: 10.1016/j.ccell.2016.05.005

2.Ma S, Meng Z, Chen R, Guan KL (2019). The Hippo Pathway: Biology
and Pathophysiology. Annu Rev Biochem 88:577-604. doi:
10.1146/annurev-biochem-013118-111829

3. Panciera T, Citron A, Di Biagio D, Battilana G, Gandin A, Giulitti S,
Forcato M, Bicciato S, Panzetta V, Fusco S, Azzolin L, Totaro A, Dei Tos
AP, Fassan M, Vindigni V, Bassetto F, Rosato A, Brusatin G, Cordenonsi
M, Piccolo S (2020). Reprogramming normal cells into tumour precur-
sors requires ECM stiffness and oncogene-mediated changes of cell
mechanical  properties. Nat  Mater  19(7):797-806.  doi:
10.1038/s41563-020-0615-x

4. Panciera T, Azzolin L, Cordenonsi M, Piccolo S (2017). Mechanobi-
ology of YAP and TAZ in physiology and disease. Nat Rev Mol Cell Biol
18(12):758-770. doi: 10.1038/nrm.2017.87

5. Totaro A, Panciera T, Piccolo S (2018). YAP/TAZ upstream signals
and downstream responses. Nat Cell Biol 20(8):888-899. doi:
10.1038/s41556-018-0142-2

6. Zanconato F, Forcato M, Battilana G, Azzolin L, Quaranta E, Bodega
B, Rosato A, Bicciato S, Cordenonsi M, Piccolo S (2015). Genome-wide
association between YAP/TAZ/TEAD and AP-1 at enhancers drives
oncogenic growth. Nat Cell Biol 17(9):1218-1227. doi:
10.1038/nch3216

7. Zanconato F, Battilana G, Forcato M, Filippi L, Azzolin L, Manfrin A,
Quaranta E, Di Biagio D, Sigismondo G, Guzzardo V, Lejeune P,
Haendler B, Krijgsveld J, Fassan M, Bicciato S, Cordenonsi M, Piccolo S
(2018). Transcriptional addiction in cancer cells is mediated by
YAP/TAZ through BRD4. Nat Med 24(10):1599-1610. doi:
10.1038/s41591-018-0158-8

8. Stein C, Bardet AF, Roma G, Bergling S, Clay I, Ruchti A, Agarinis C,
Schmelzle T, Bouwmeester T, Schubeler D, Bauer A (2015). YAP1 Ex-
erts Its Transcriptional Control via TEAD-Mediated Activation of En-
hancers. PLoS Genet 11(8):€1005465. doi:
10.1371/journal.pgen.1005465

9. Liu X, Li H, Rajurkar M, Li Q, Cotton JL, Ou J, Zhu LJ, Goel HL, Mercu-
rio AM, Park JS, Davis RJ, Mao J (2016). Tead and AP1 Coordinate
Transcription and Motility. Cell Rep 14(5):1169-1180. doi:
10.1016/j.celrep.2015.12.104

10. Galli GG, Carrara M, Yuan WC, Valdes-Quezada C, Gurung B, Pepe-
Mooney B, Zhang T, Geeven G, Gray NS, de Laat W et al (2015). YAP
Drives Growth by Controlling Transcriptional Pause Release from
Dynamic Enhancers. Mol Cell 60(2):328-337. doi:
10.1016/j.molcel.2015.09.001

OPEN ACCESS | www.cell-stress.com 171

YAP/TAZ transcription factors

COPYRIGHT

© 2021 Battilana et al. This is an open-access article re-
leased under the terms of the Creative Commons Attribu-
tion (CC BY) license, which allows the unrestricted use,
distribution, and reproduction in any medium, provided
the original author and source are acknowledged.

Please cite this article as: Giusy Battilana, Francesca Zanconato
and Stefano Piccolo (2021). Mechanisms of YAP/TAZ transcrip-
tional control. Cell  Stress  5(11): 167-172. doi:
10.15698/cst2021.11.258

11. Della Chiara G, Gervasoni F, Fakiola M, Godano C, D'Oria C, Azzolin
L, Bonnal RJP, Moreni G, Drufuca L, Rossetti G, Ranzani V, Bason R, De
Simone M, Panariello F, Ferrari |, Fabbris T, Zanconato F, Forcato M,
Romano O, Caroli J, Gruarin P, Sarnicola ML, Cordenonsi M, Bardelli A,
Zucchini N, Ceretti AP, Mariani NM, Cassingena A, Sartore-Bianchi A,
Testa G et al (2021). Epigenomic landscape of human colorectal can-
cer unveils an aberrant core of pan-cancer enhancers orchestrated by
YAP/TAZ. Nat Commun 12(1):2340. doi: 10.1038/s41467-021-22544-y

12. Totaro A, Castellan M, Battilana G, Zanconato F, Azzolin L, Giulitti S,
Cordenonsi M, Piccolo S (2017). YAP/TAZ link cell mechanics to Notch
signalling to control epidermal stem cell fate. Nat Commun 8:15206.
doi: 10.1038/ncomms15206

13. Boija A, Klein IA, Sabari BR, Dall'Agnese A, Coffey EL, Zamudio AV,
Li CH, Shrinivas K, Manteiga JC, Hannett NM, Abraham BJ, Afeyan LK,
Guo YE, Rimel JK, Fant CB, Schuijers J, Lee TI, Taatjes DJ, Young RA
(2018). Transcription Factors Activate Genes through the Phase-
Separation Capacity of Their Activation Domains. Cell doi:
10.1016/j.cell.2018.10.042

14. Sabari BR, Dall'Agnese A, Boija A, Klein 1A, Coffey EL, Shrinivas K,
Abraham BJ, Hannett NM, Zamudio AV, Manteiga JC, Li CH, Guo YE,
Day DS, Schuijers J, Vasile E, Malik S, Hnisz D, Lee TI, Cisse I, Roeder
RG, Sharp PA, Chakraborty AK, Young RA (2018). Coactivator conden-
sation at super-enhancers links phase separation and gene control.
Science 361(6400). doi: 10.1126/science.aar3958

15. Alberti S, Hyman AA: Biomolecular condensates at the nexus of
cellular stress, protein aggregation disease and ageing (2021). Nat Rev
Mol Cell Biol 22(3):196-213. doi: 10.1038/s41580-020-00326-6

16. Cai D, Feliciano D, Dong P, Flores E, Gruebele M, Porat-Shliom N,
Sukenik S, Liu Z, Lippincott-Schwartz J (2019). Phase separation of YAP
reorganizes genome topology for long-term YAP target gene expres-
sion. Nat Cell Biol 21(12):1578-1589. doi: 10.1038/s41556-019-0433-z

17.LuY, Wu T, Gutman O, Lu H, Zhou Q, Henis YI, Luo K (2020). Phase
separation of TAZ compartmentalizes the transcription machinery to
promote gene expression. Nat Cell Biol 22(4):453-464. doi:
10.1038/s41556-020-0485-0

18. Pham TH, Hagenbeek TJ, Lee HJ, Li J, Rose CM, Lin E, Yu M, Martin
SE, Piskol R, Lacap JA, Sampath D, Pham VC, Modrusan Z, Lill JR, Klijn C,
Malek S, Chang MT, Dey A (2021). Machine-Learning and Chemicoge-
nomics Approach Defines and Predicts Cross-Talk of Hippo and MAPK
Pathways. Cancer Discov 11(3):778-793. doi: 10.1158/2159-8290.CD-
20-0706

19. Park J, Eisenbarth D, Choi W, Kim H, Choi C, Lee D, Lim DS (2020).
YAP and AP-1 Cooperate to Initiate Pancreatic Cancer Development

Cell Stress | NOVEMBER 2021 | Vol. 5 No. 11



G. Battilana et al. (2021)

from Ductal Cells in Mice. Cancer Res 80(21):4768-4779. doi:
10.1158/0008-5472.CAN-20-0907

20. Atkins M, Potier D, Romanelli L, Jacobs J, Mach J, Hamaratoglu F,
Aerts S, Halder G (2016). An Ectopic Network of Transcription Factors
Regulated by Hippo Signaling Drives Growth and Invasion of a Malig-
nant Tumor Model. Curr Biol 26(16):2101-2113. doi:
10.1016/j.cub.2016.06.035

21. Koo JH, Plouffe SW, Meng Z, Lee DH, Yang D, Lim DS, Wang CY,
Guan KL (2020). Induction of AP-1 by YAP/TAZ contributes to cell
proliferation and organ growth. Genes Dev 34(1-2):72-86. Doi:
10.1101/gad.331546.119

22. Shao DD, Xue W, Krall EB, Bhutkar A, Piccioni F, Wang X, Schinzel
AC, Sood S, Rosenbluh J, Kim JW, Zwang Y, Roberts TM, Root DE, Jacks
T, Hahn WC (2014). KRAS and YAP1 converge to regulate EMT and
tumor survival. Cell 158(1):171-184. doi: 10.1016/j.cell.2014.06.004

23. Maglic D, Schlegelmilch K, Dost AF, Panero R, Dill MT, Calogero RA,
Camargo FD (2018). YAP-TEAD signaling promotes basal cell carcino-
ma development via a c-JUN/AP1 axis. EMBO J 37(17): e98642.
doi:10.15252/embj.201798642

24. Zhang J, Wong CC, Leung KT, Wu F, Zhou Y, Tong JHM, Chan RCK,
Li H, Wang Y, Yan H, Liu L, Wu WKK, Chan MWY, Cheng ASL, Yu J,
Wong N, Lo KW, To KF, Kang W (2020). FGF18-FGFR2 signaling triggers
the activation of c-Jun-YAP1 axis to promote carcinogenesis in a sub-
group of gastric cancer patients and indicates translational potential.
Oncogene 39(43):6647-6663. doi: 10.1038/s41388-020-01458-x

25. He L, Pratt H, Gao M, Wei F, Weng Z, Struhl K (2021). YAP and TAZ
are transcriptional co-activators of AP-1 proteins and STAT3 during
breast cellular transformation. Elife 10. doi: 10.7554/elLife.67312

OPEN ACCESS | www.cell-stress.com 172

YAP/TAZ transcription factors

26. Cho YS, Li S, Wang X, Zhu J, Zhuo S, Han Y, Yue T, Yang Y, Jiang J
(2020). CDK7 regulates organ size and tumor growth by safeguarding
the Hippo pathway effector Yki/Yap/Taz in the nucleus. Genes Dev
34(1-2):53-71. doi: 10.1101/gad.333146.119

27. Chang L, Azzolin L, Di Biagio D, Zanconato F, Battilana G, Lucon
Xiccato R, Aragona M, Giulitti S, Panciera T, Gandin A, Sigismondo G,
Krijgsveld J, Fassan M, Brusatin G, Cordenonsi M, Piccolo S (2018). The
SWI/SNF complex is a mechanoregulated inhibitor of YAP and TAZ.
Nature 563(7730):265-269. doi: 10.1038/s41586-018-0658-1

28. Sun X, Chuang JC, Kanchwala M, Wu L, Celen C, Li L, Liang H, Zhang
S, Maples T, Nguyen LH, Wang SC, Signer RA, Sorouri M, Nassour |, Liu
X, Xu J, Wu M, Zhao Y, Kuo YC, Wang Z, Xing C, Zhu H (2016). Suppres-
sion of the SWI/SNF Component Aridla Promotes Mammalian Regen-
eration. Cell Stem Cell 18(4):456-466. doi:
10.1016/j.stem.2016.03.001

29. Vierbuchen T, Ling E, Cowley CJ, Couch CH, Wang X, Harmin DA,
Roberts CWM, Greenberg ME (2017). AP-1 Transcription Factors and
the BAF Complex Mediate Signal-Dependent Enhancer Selection. Mol
Cell 68(6):1067-1082.e1012. doi: 10.1016/j.molcel.2017.11.026

30. Pobbati AV, Hong W (2020). A combat with the YAP/TAZ-TEAD
oncoproteins for cancer therapy. Theranostics 10(8):3622-3635. doi:
10.7150/thno.40889

31. Tang TT, Konradi AW, Feng Y, Peng X, Ma M, LiJ, Yu FX, Guan KL,
Post L (2021). Small Molecule Inhibitors of TEAD Auto-palmitoylation
Selectively Inhibit Proliferation and Tumor Growth of NF2-deficient
Mesothelioma. Mol Cancer Ther 20(6):986-998. doi: 10.1158/1535-
7163.MCT-20-0717

Cell Stress | NOVEMBER 2021 | Vol. 5 No. 11



