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Abstract:  

The Hippo signaling pathway and its two downstream effectors, the Yap and Taz transcriptional 

co-activators, are drivers of tumor growth in experimental models. Studying mouse models, we 

show that Yap/Taz can also exert a tumor suppressive function. We found that normal 

hepatocytes surrounding liver tumors display activation of Yap/Taz and that deletion of Yap/Taz 5 

in these peritumoral hepatocytes accelerated tumor growth. Conversely, experimental 

hyperactivation of Yap in peritumoral hepatocytes triggered regression of primary liver tumors 

and melanoma-derived liver metastases. Furthermore, whereas tumor cells growing in wild-

type livers required Yap/Taz for their survival, those surrounded by Yap/Taz-deficient 

hepatocytes were not dependent on Yap/Taz. Tumor cell survival thus depends on the relative 10 

activity of Yap/Taz in tumor cells and their surrounding tissue, suggesting that Yap and Taz act 

through a mechanism of cell competition to eliminate tumor cells. 
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Main Text:  

The Hippo signaling pathway has been implicated in cancer development in humans and mice. 

Its two downstream effectors, the homologous YAP and TAZ transcriptional co-activators, are 

upregulated in a wide range of human cancers (1, 2). When active, YAP and TAZ accumulate in 

the nucleus and through their binding to transcription factors such as TEAD, they regulate the 5 

expression of target genes that promote cell proliferation, stemness and cell survival. Their 

hyperactivation can thus trigger the expansion of progenitor cell populations, induce organ 

overgrowth, and lead to cancer initiation (2, 3). YAP and TAZ are considered attractive targets 

for cancer therapy because they are required for the proliferation and survival of cancer cells 

while being largely dispensable for homeostasis of many adult mouse tissues (1-3). However, 10 

little is known about the function of YAP and TAZ in normal cells of the immediate and larger 

tumor environment.  

 

To study the function of the Hippo pathway in tumor and peritumoral cells, we induced the 

development of intrahepatic cholangiocarcinoma (CCA) in adult mice by hydrodynamic tail vein 15 

injection of genome-integrating sleeping beauty (SB) plasmids that express activated versions of 

the Notch receptor (myc-tagged Notch intracellular domain, NICD) and Akt (myristoylated and 

HA-tagged, HA-Akt) (4). This procedure results in transfection of scattered hepatocytes and 

leads to multiple macroscopic tumors 6 to 7 weeks after DNA injection into C57BL/6 mice (fig. 

S1), hereafter referred to as N-Akt tumors) (4). High levels of Yap and Taz were present in N-Akt 20 

tumor cells (Fig. 1A and fig. S2A) as is seen in human cholangiocarcinoma (5). Yap levels in 
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tumor cells were as high as those in bile duct and endothelial cells where Yap is normally 

expressed (Fig. 1A) (6, 7).  

 

We also observed Yap accumulation in hepatocytes around N-Akt tumors; in contrast, Yap was 

barely detectable in hepatocytes of normal livers (Fig. 1A). This accumulation of Yap in 5 

peritumoral hepatocytes was not due to direct effects of NICD or HA-Akt expression in these 

cells, because all peritumoral hepatocytes showed Yap accumulation while only few of them 

expressed NICD or HA-Akt (fig. S2B-C). Moreover, NICD or HA-Akt expression alone was not 

sufficient to induce Yap accumulation in peritumoral hepatocytes (fig. S2D). Yap accumulation 

was not due to elevated levels of Yap mRNA in hepatocytes (fig. S2E) but to posttranslational 10 

regulation because the presence of N-Akt tumors triggered nuclear accumulation of ectopically 

expressed HA-tagged Yap in peritumoral hepatocytes (Fig. 1B and C). 

 

We also observed YAP and TAZ accumulation in peritumoral hepatocytes of about 50% of 

human hepatocellular carcinoma (HCC, 44 out of 82) and CCA (13 out of 26), but not in 15 

hepatocytes of healthy human livers (fig. S3). Nearly all of these patients showed strong YAP 

nuclear accumulation in peritumoral hepatocytes (fig. S4). In addition, YAP accumulated in 

peritumoral zones of colorectal cancer and melanoma metastases to the liver (fig. S5). Notably, 

unlike most primary liver cancers, these metastases occurred in normal livers, demonstrating 

that the activation of YAP was due to the tumor and not to underlying liver disease.  20 
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To address whether Yap/Taz were active in peritumoral hepatocytes, we studied the gene 

expression profiles of purified hepatocytes from normal livers and livers with N-Akt tumors by 

RNA-seq (fig. S6A-C, see Methods). This identified 3273 and 523 genes that were significantly 

up or downregulated, respectively (log2FC>1, FDR<0.05). The upregulated genes were enriched 

for those encoding factors functioning in cell proliferation, stress response, and wound healing 5 

(fig. S6D) and gene set enrichment analysis (GSEA) detected prominent Hippo pathway gene 

expression signatures (8-10) (NES=2.57 and 2.33, FDR<0.05) (Fig. 1D and E). Among the 

upregulated genes were classic Yap targets including Ctgf, Cyr61, Pdgfr, Fbn1, Ankrd1, and 

Birc5, which was confirmed by quantitative reverse transcriptase-PCR (qRT-PCR) (Fig. 1D and F). 

Consistent with Yap activation, about 6% of peritumoral hepatocytes expressed a marker of cell 10 

proliferation (HNF4a+ Ki67+) in tumor-bearing livers, whereas less than 0.2% of hepatocytes 

expressed Ki67 in normal livers (fig. S7). These data show that Yap/Taz were ectopically 

activated in peritumoral hepatocytes.  

 

To determine the function of the Hippo pathway in peritumoral hepatocytes, we 15 

simultaneously deleted Yap and its redundantly acting homolog Taz in hepatocytes but not in 

tumor cells. This was achieved by injecting a Cre expressing adeno-associated virus 8 (AAV-Cre) 

into Yapfl/fl;Tazfl/fl double floxed mice (11, 12) that had N-Akt tumors (Fig. 2A). AAV-Cre 

expresses Cre under the hepatocyte-specific Thyroxine-binding globulin (TBG) promoter (4, 13) 

and its injection into R26-LoxP-STOP-LoxP-tdTomato reporter mice bearing N-Akt tumors 20 

triggered recombination of the tdTomato reporter in essentially all hepatocytes but in less than 

0.05% of cholangiocarcinoma cells (fig. S8A-D). AAV-Cre was administered 4 weeks after NICD 
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and HA-Akt plasmid injection and mice were analyzed three weeks later (Fig. 2A). Analysis of 

Yap and Taz mRNA and protein levels confirmed robust deletion in peritumoral hepatocytes 

(fig. S8E and F). Strikingly, deletion of Yap/Taz in peritumoral hepatocytes resulted in increased 

tumor burden (Fig. 2B-E). We established this by quantifying the relative tumor area on liver 

sections (excluding the tumor luminal spaces) and by determining the absolute tumor mass (by 5 

multiplying the relative tumor area with the liver weight) (Fig. 2B-D). The increase in tumor 

burden was due to an increase in tumor cell proliferation, as evidenced by the increased 

number of Ki67-positive tumor cells (Fig. 2F and G). This effect was a result of Yap/Taz deletion 

and not to nonspecific effects of AAV-Cre infection because AAV-Cre injection did not affect 

tumor burden in C57BL/6 control mice (fig. S9). These data highlight an unexpected activity of 10 

Yap/Taz in peritumoral hepatocytes that non-autonomously restrains tumor growth.  

 

The finding that endogenous activation of Yap/Taz in peritumoral hepatocytes restrains tumor 

growth prompted us to test whether additional activation of Yap/Taz in peritumoral 

hepatocytes could cause tumor elimination. To study this question, we activated Yap/Taz by 15 

conditional deletion of the genes encoding the upstream Large tumor suppressor kinases 1/2 

(Lats1/2), which inhibit Yap/Taz by phosphorylation (3). We injected the NICD and HA-Akt 

plasmid into Lats1fl/fl;Lats2fl/fl double floxed mice (14) and triggered Lats1/2 deletion in 

peritumoral hepatocytes by AAV-Cre injection four weeks later when livers already had 

macroscopic tumors (Fig.3A and fig. S10A). Peritumoral deletion of Lats1/2 caused a decrease in 20 

phospho-S112-Yap, an increase in Taz (fig. S10B), strong activation of hepatocyte proliferation 
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(fig. S10C and D), and liver overgrowth (Fig. 3B). Thus, deletion of Lats1/2 hyperactivated 

Yap/Taz above the levels present in wild-type peritumoral hepatocytes.  

 

Two weeks after Lats1/2 deletion, most mutant livers showed dramatically reduced tumor load 

compared to controls (Fig. 3C-E). In control mice, tumors occupied 40% of the liver volume 5 

whereas in mice with Lats1/2 mutant livers, tumors occupied less than 5% of the liver volume 

(fig. S10E). This  represents a greater than 70% reduction in tumor load (Fig. 3C). This effect was 

mediated by Yap/Taz as simultaneous deletion of Yap, Taz, Lats1, and Lats2 in peritumoral 

hepatocytes abolished the ectopic hepatocyte proliferation and tumor elimination observed 

upon Lats1/2 deletion (Fig.3B and C; fig. S10C-E). This experiment confirmed that Yap/Taz act as 10 

tumor suppressors in peritumoral hepatocytes because mice with Yap, Taz, Lats1/2 quadruple 

mutant hepatocytes had increased cancer cell proliferation and tumor burden when compared 

to non-AAV-Cre injected siblings (fig. S10F-L).  

 

In a second approach to activate Yap/Taz in peritumoral hepatocytes, we used transgenic mice 15 

that conditionally overexpress a constitutively active form of human YAP (hYAP1SA), which 

contains a mutation of the major Lats1/2 phosphorylation site, under the doxycycline (Dox) 

inducible TetON system (15). These mice showed induced expression of hYAP1SA specifically in 

hepatocytes but not in cholangiocytes (fig. S11A) because they express the reverse tetracycline 

transactivator (rtTA) under the hepatocyte-specific ApoE promoter (hereafter called 20 

Apo>hYAP1SA)(15). Indeed, Dox feeding led to an increase in YAP protein levels (fig. S11B) and 

induced hepatocyte proliferation and liver overgrowth in Apo>hYAP1SA mice  (fig. S11C-E) (15). 
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We next induced N-Akt tumors in Apo>hYAP1SA mice and activated hYAP1SA expression at week 

4 of tumor development by adding Dox to their drinking water (fig. S11F). Two weeks later, 

these mice displayed a prominent reduction in tumor load compared to non-treated 

Apo>hYAP1SA siblings and Dox treated C57BL/6 mice with N-Akt tumors (Fig. 3F; fig. S11G-I). 

Mice that were fed Dox for 2 weeks had extended survival, although they eventually died from 5 

recurrent cholangiocarcinoma (Fig. 3G). Thus, ectopic Yap activation in peritumoral hepatocytes 

is sufficient to induce tumor regression.  

 

To investigate whether tumor elimination is due simply to peritumoral hepatocyte 

overproliferation, we simultaneously overexpressed oncogenic BRafV600E and deleted PTEN in 10 

peritumoral hepatocytes to trigger ectopic hepatocyte proliferation (16). While 

BRafV600E;PTENCKO livers overgrew at the same rate and  to the same size as Apo>hYAP1SA livers, 

this did not affect N-Akt tumor growth (fig. S12). Thus, tumor elimination is not caused by 

excessive proliferation of peritumoral hepatocytes, but is a specific effect driven by Yap/Taz 

activation. 15 

 

The decrease in tumor burden was likely due to the elimination of tumor cells by programmed 

cell death (PCD). N-Akt tumors surrounded by Lats1/2 mutant or hYAP1SA expressing 

hepatocytes had more cells that were positive for TUNEL staining (which labels fragmented 

DNA in dying cells) (Fig. 4A and B; fig. S13A)  but displayed no change in proliferation (fig. S13B 20 

and C). Regressing tumors had lower levels of the anti-apoptotic protein Bcl2  compared to 

tumors from control mice (Fig. 4C), but there were no significant increases in cleaved Caspase3, 
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Poly[ADP-ribose] polymerase 1 (PARP-1), tumor hypoxia (Hif2A, Glut1), phosphorylated RIPK3 

or p38, and immune cell infiltration (CD45 and CD3; fig. S13D and E). Nor were there decreases 

in readouts for nutrient status of tumor cells such as phosphorylated S6, Akt, and AMPK, or 

growth factor signaling (phosphorylated ERK) (Fig. 4C; fig. S13G and H). We also did not observe 

substantial changes in the amounts of Yap, Taz, and phosphorylated Yap compared to control 5 

tumors (Fig. 4D), thus excluding the possibility that tumor regression was due to feedback 

inhibition of the Hippo pathway. Notably, Dox-induced conditional overexpression of Bcl2 in 

tumor cells, starting at the time of Lats1/2 deletion or hYAP1SA overexpression in surrounding 

hepatocytes, abolished tumor elimination (fig. S14; fig. S15; see Methods). Thus, Yap/Taz 

activation in peritumoral hepatocytes triggers non-apoptotic programmed cell death in tumor 10 

cells, which is prevented by Bcl2 overexpression.  

 

The finding that Yap-activated hepatocytes can suppress the growth of liver tumors suggested a 

competitive interaction between tumor cells and their surrounding tissue. We thus investigated 

how Yap and Taz affects the competitive fitness of established tumors against peritumoral 15 

hepatocytes. First, we deleted Yap and Taz in tumor cells but not in surrounding hepatocytes. 

We co-injected a plasmid that expressed the tamoxifen inducible CreERT2 (SB-CreERT2) together 

with the NICD and HA-Akt plasmids into Yapfl/fl;Tazfl/fl double floxed mice, and then triggered 

Yap/Taz deletion by tamoxifen administration four weeks later, when macroscopic tumors had 

formed (fig. S16A). Deletion of Yap and Taz in tumor cells strongly reduced tumor burden (Fig. 20 

4E-H). Three weeks after Yap/Taz deletion, no macroscopic tumors were visible and the liver 

parenchyma was largely composed of normal hepatocytes and contained only a few tumor 
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remnants (Fig. 4E). As controls, tamoxifen injection did not affect tumor burden in wild-type 

C57BL/6 mice that had SB-CreERT2 expressing N-Akt tumors and in Yapfl/fl;Tazfl/fl mice with N-Akt 

tumors that did not have SB-CreERT2 (fig. S9). Thus, Yap and Taz are required for N-Akt tumor 

maintenance when surrounded by wild-type hepatocytes.  

 5 

In a second experiment we simultaneously deleted Yap and Taz in tumor cells and in 

peritumoral hepatocytes. To do this, we co-injected SB-CreERT2 together with the NICD and HA-

Akt plasmids into Yapfl/fl;Tazfl/fl mice as above but then injected tamoxifen together with AAV-

Cre four weeks after plasmid injection (fig. S16A). Monitoring of Cre activity with the Rosa26-

LoxP-STOP-LoxP-tdTomato reporter confirmed ubiquitous tdTomato expression in virtually all 10 

tumor cells and peritumoral hepatocytes (fig. S16B). Efficient reduction of Yap/Taz protein in 

tumor cells and normal hepatocytes was confirmed by immunohistochemistry and western blot 

(fig. S16C and D). Cell death was reduced in Yap/Taz mutant N-Akt tumors and the tumor cells 

proliferated when surrounded by Yap/Taz mutant hepatocytes (Fig. 4E-H; fig. S16E and F). Thus, 

N-Akt tumor cells required Yap/Taz for survival, but only when surrounded by wild-type 15 

hepatocytes.  

 

Finally we examined whether this tumor suppressor mechanism impacts the survival of other 

types of liver tumors. We tested the effects of peritumoral Yap activation on mouse 

hepatocellular carcinoma induced by co-expressing Myc and NRasG12V (17) (hereafter called 20 

Myc-Ras tumors), in Apo>hYAP1SA mice. To prevent hYAP1SA expression in Myc-Ras tumor cells, 

we co-injected plasmids expressing shRNAs targeting the rtTA and hYAP1SA transgenes together 
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with the Myc and NRasG12V plasmids (fig. S17; fig. S18)(18). Notably, the YAP1SA transgene 

encodes human YAP, which allowed us to design shRNAs that specifically target the human 

YAP1SA transgene but not the endogenous mouse Yap gene. Control mice expressing Myc-Ras 

and shRNAs targeting rtTA and hYAP, but that did not receive Dox, developed a high tumor load 

6 to 7 weeks after plasmid injection (fig. 4I and J). In contrast, Dox treated Apo>hYAP1SA mice 5 

expressing the rtTA or hYAP shRNA had reduced tumor loads and mice expressing both shRNAs 

showed nearly complete tumor elimination (Fig. 4I and J; fig. S17; fig. S18). Therefore, YAP 

activation in peritumoral hepatocytes is sufficient to eliminate hepatocellular carcinoma.  

 

Many types of cancer metastasize to the liver (19). Melanoma liver metastases are lethal, 10 

especially for patients whose tumors harbor an activating RAS mutation. To test whether Yap-

driven cell competition in hepatocytes can suppress the growth of such aggressive metastatic 

melanomas, we injected syngeneic mouse melanoma cells with an activating NRAS mutation 

and a deletion that abrogates p16Ink4A expression by hydrodynamic tail vein injection into 

Apo>hYAP1SA mice.  Hydrodynamic injection of tumor cells is highly effective in establishing 15 

tumor growth in the liver (20). Mice injected with 104 melanoma cells developed macroscopic 

tumors after 5 weeks and had to be euthanized after 7 weeks (Fig. 4K). We administered Dox in 

drinking water 3 weeks after the cell injection to induce hYAP1SA expression in hepatocytes (fig. 

S19A). Two weeks after YAP activation, the Apo>YAP1SA mice showed a 98% reduction in tumor 

load (Fig. 4K and L; fig. S19B-D). These melanoma lesions did not trigger endogenous Yap 20 

activation in peritumoral hepatocytes. Consistent with this, Yap/Taz deletion in peritumoral 
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hepatocytes did not alter melanoma growth in the liver (fig. S19E-J). Thus, YAP activated 

hepatocytes can outcompete highly aggressive NRAS-mutant melanoma cells.  

 

The tumor suppression effect described here is reminiscent of “cell competition,” a 

phenomenon originally described in Drosophila but recently also observed in mammalian 5 

systems (21, 22). During competition, intact viable cells are eliminated from a tissue when they 

are adjacent to cells that have higher fitness (referred to as winner and loser cells) (21, 22). 

Notably, winner or loser status is not an inherent property of a cell but can change upon 

alterations in the neighboring cells. In Drosophila imaginal discs, for instance, wild-type cells are 

winners when confronting Myc deficient cells but are losers when confronted with cells that 10 

overexpress Myc, a condition that converts cells into super-competitors (23, 24). Thus it is the 

relative level, not the absolute level, of Myc that determines winner/loser fate. Similarly, the 

reliance of liver tumor cells on Yap/Taz for their survival was not absolute, but relative to the 

levels of Yap/Taz in neighboring hepatocytes. Tumor cells died when surrounded by 

hepatocytes that had higher levels of Yap/Taz activity but survived when competition was 15 

neutralized -- for example, when tumor cells and hepatocytes simultaneously deleted Yap/Taz 

or when both overexpressed hYAP1SA such as in the shRNA control mice of the Apo>hYAP1SA 

experiment with Myc-Ras tumors (fig. S18B-D). Thus, a major function of Yap/Taz in tumor cells 

is to elevate their competitive fitness and to protect them from the tumor suppressive action of 

the surrounding parenchyma.  20 
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In summary, we have identified in our mouse models a mechanism of non-cell autonomous 

tumor suppression driven by the Hippo pathway effectors Yap and Taz, whereby the normal 

tissue surrounding liver tumors suppresses tumor growth and can cause its regression. Notably, 

this mechanism of tumor elimination is different from other previously described cell 

autonomous tumor suppressive functions of Yap/Taz (25-27), as here, Yap and Taz act non-cell 5 

autonomously in normal peritumoral cells and not by direct regulation of target genes in cancer 

cells. Whether analogous tumor suppressive mechanisms operate in human liver - or in other 

mouse organs -- is unknown. Given that YAP and TAZ are hyperactivated in many human 

cancers (2), there is a growing interest in developing drugs that inhibit YAP/TAZ as a possible 

cancer treatment. The data from the mouse models studied here raise the possibility that 10 

systemic inhibition of YAP/TAZ could have undesirable pro-tumorigenic effects.  
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Figure Legends 

Fig. 1. Yap is upregulated in peritumoral hepatocytes. 

(A) Immunofluorescent detection of Yap on sections of wild-type mouse livers and livers with N-

Akt tumors. Tumor cells were detected by HA-Akt expression (red). Arrows and arrowheads 

indicate Yap in bile duct and portal vein cells, respectively. (B-C) Immunofluorescent images and 20 

quantification of the localization of ectopically expressed HA-tagged Yap, 2 days after 

transfection into a few hepatocytes of normal livers and livers with N-Akt tumors. (D) Heat map 
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showing upregulation of global Yap signature genes (10) in peritumoral hepatocytes relative to 

hepatocytes from normal livers. (E) GSEA plots showing the distribution of two other more 

inclusive sets of Yap signature genes identified from human HCC samples (10) and cultured cells 

overexpressing YAP (28). (F) Quantitative RT-PCR for Yap/Taz target genes in purified normal 

and peritumoral hepatocytes. Data are Mean ± SEM. Scale bars 100µm. * = p<0.05, ** = p<0.01, 5 

*** = p<0.001 here and in all other figures; n.s. = not significant.  

 

Fig. 2. Yap/Taz in peritumoral hepatocytes restrain tumor growth.  

(A) Experimental outline: Yapfl/fl;Tazfl/fl mice were hydrodynamically injected with NICD, HA-Akt 

and SB11 plasmids. After four weeks, half of these mice were injected with AAV-Cre and all 10 

were sacrificed at 7 weeks. (B-D) Quantifications of liver to body weight ratios, relative tumor 

area, and absolute tumor load of these mice. (E) From left to right: Schematics depicting mosaic 

of genotypes where shade of green indicates levels of Yap/Taz activity; whole liver pictures 

(scale bar 1cm); liver sections stained with haematoxylin-eosin (H&E) (scale bar 1mm) and for 

HNFa+ (hepatocytes, red) and DAPI (white) (scale bar 500µm). (F-G) Ki67 staining (red) to 15 

detect proliferating cells and its quantification. Tumor cells are marked in green (anti-HA-tag). 

Scale bar 100µm. Data are mean ± SEM. * = p<0.05, ** = p<0.01, *** = p<0.001; n.s. = not 

significant.  

 

 20 

Fig. 3. Hyperactivation of Yap/Taz in peritumoral hepatocytes causes tumor elimination.  
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(A) Experimental outline: Lats1fl/fl;Lats2fl/fl mice were hydrodynamically injected with NICD, HA-

Akt and SB11 plasmids. After four weeks, half of these mice were injected with AAV-Cre and all 

were sacrificed at 6 weeks. (B-D) Quantifications of liver to body weight ratio, absolute tumor 

load, and evolution of tumor load in these mice. p = 000113 (E) From left to right: Schematics 

depicting mosaic of genotypes where shade of green indicates levels of Yap/Taz activity; whole 5 

liver pictures (scale bar 1cm); liver sections stained with haematoxylin-eosin (H&E) (scale bar 

1mm) and for tumor cells (HA-Akt expression, green) and nuclei (DAPI, blue). Scale bar 500µm. 

(F) Evolution of tumor load. p = 0.028 (G) Survival of mice after two weeks of Dox. Data are 

mean ± SEM. * = p<0.05, ** = p<0.01, *** = p<0.001; n.s. = not significant. 

 10 

Fig. 4. Tumor cell survival depends on Yap/Taz levels in surrounding tissue.  

(A,B) TUNEL staining (green) and its quantification of liver sections of wild-type and Lats1/2CKO 

mice with N-Akt tumors 6 days after AAV-Cre administration. Tumor cells are visualized by HA-

Akt expression (red). Scale bars 100µm. (C) Western blots of lysates of tumors dissected from 

wild-type and Lats1/2CKO livers detecting markers of apoptosis and nutrient status. (D) Western 15 

blots of tumor and whole liver lysates for Yap, Taz, and cleaved Caspase 3. Liver injury (CCl4) 

was used as positive control for cell death markers. (E) From left to right: Schematics depicting 

mosaic of genotypes of Yapfl/fl;Tazfl/fl mice hydrodynamically injected with NICD, HA-Akt, SB11 

together with or without SB-CreERT2. At 4 weeks a portion of these mice received tamoxifen (5 

consecutive days) together with or without AAV-Cre and all were sacrificed at 7 weeks. Whole 20 

liver pictures (scale bar 1cm), liver sections stained with haematoxylin-eosin (H&E) (scale bar 

1mm) and for tumor cells (HA-Akt expression, green) and nuclei (DAPI, blue). Scale bar 500µm. 
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(F-H) Quantifications of liver to body weight ratios, relative tumor area, and absolute tumor 

load of these mice. (I-L) Myc-Ras HCC and NRas-INK4a- melanoma cells growing in Apo>hYAP1SA 

mice with and without Dox administration starting 4 weeks after tumor initiation. Mice were 

sacrificed and analysed at 6 weeks. Whole liver pictures (scale bars 1cm) and tumor 

quantifications. Myc-Ras tumor cells were prevented to activate Apo>hYAP1SA by expression of 5 

shRNAs targeting rtTA and hYAP1SA (more details and controls in fig. S17, fig. S18, and fig. S19). 

Data are mean ± SEM. * = p<0.05, ** = p<0.01, *** = p<0.001; n.s. = not significant. 
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Figure S1. Development of N-Akt cholangiocarcinoma in C57BL/6 mice. 
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Figure S2. YAP nuclear localization is not triggered by single oncogene expression in 
peritumoral hepatocytes.
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Figure S7. Proliferation of peritumoral hepatocytes around N-Akt tumors in mice.
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Figure S12. Hepatocyte hyperproliferation caused by deleting PTEN and overexpressing 
BRAFV600E did not trigger tumor elimination. 
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Figure S14. BCL2 overexpression in tumor cells suppressed tumor elimination triggered by 
peritumoral deletion of Lats1/2. 
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Figure S15. BCL2 overexpression in tumor cells suppressed tumor elimination triggered 
by peritumoral expression of hYap1SA. 
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Figure S16. Validation of Cre expression in tumor cells and peritumoral hepatocytes.
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Figure S17. Peritumoral expression of hYAP1SA eliminates Myc-Ras tumors. 
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Figure S19. Peritumoral expression of hYAP1SA eliminates melanoma metastases 
in mouse livers. 
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