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Supplementary Materials 

The following supplementary materials are available on the website of this paper: 

1. Figure S1. YAP1 and TAZ are highly expressed and significantly correlated in in GC tumor tissues and 
PDXs. 

2. Figure S2. Co-expression of YAP1 and TAZ in representative GCPM samples. 
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3. Figure S3. High expression of TEAD1-TEAD4, the transcription factors (TFs) for YAP1/TAZ, in primary 
tumors and metastatic tissues. 

4. Figure S4. Effects of YAP1 ASO on YAP1 targets and on tumor cell colony formation. 
5. Figure S5. TAZ ASO specifically suppresses TAZ expression and inhibits GA0518 cell colony formation.  
6. Figure S6. Cotreatment of GC tumor cells using YAP1, and TAZ ASOs effectively suppresses both YAP1 

and TAZ expression and suppresses tumor cell growth in YAP1-high GC cells.  
7. Figure S7. ASO co-targeting of YAP and TAZ significantly attenuates tumor growth in an additional PDX. 
8. Figure S8. YAP1 ablation by genetic knockout or ASO in GC tumor cells increases PD-L1 expression. 
9. Table S1. Primers used in this study. 
10. Table S2. Antibodies used in this study for Western blot, immunoprecipitation, and immunofluorescent 

staining. 

 

Figure S1. YAP1 and TAZ are highly expressed and significantly correlated in in GC tumor tissues and PDXs. (A) 
Increased expression of YAP1 or TAZ (WWTR1) in GC tumor tissues compared to normal tissues from a public GC dataset 
(GSE146996). (B) Both YAP1 and TAZ are positively correlated in the same dataset. (C) Correlation of YAP1 and TAZ 
expression in our own TMA of 390 GC cases stained by IHC and statistically analyzed (p=0.001); (D) High expression of 
YAP1 is significantly associated with short survival (p<0.001) in the same GC cohort, (E) Co-expression of YAP1/EpCAM or 
TAZ/EpCAM was determined by co-IF in two representative PDXs; (F) mRNA expression of YAP1 or TAZ was determined in 
tumor tissues of 18 PDXs from gastroesophageal cancer patients. 
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Figure S2. Co-expression of YAP1 and TAZ in representative GCPM samples. (A) Nuclear coexpression of YAP1 or TAZ 
in two representative GCPM specimens was determined by co-IF staining; (B) Coexpression of YAP1 with epithelial tumor 
marker EpCAM or TAZ or stromal marker vimentin and M2 macrophage marker CD163 in GA0518 GCPM cases; (C) TAZ 
expression was determined in GC with peritoneal metastases compared to GC without peritoneal metastases from a 
public GC dataset GSE289037. 
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Figure S3. High expression of TEAD1-TEAD4, the transcription factors (TFs) for YAP1/TAZ, in primary tumors and 
metastatic tissues. (A) Expression of TEAD1, TEAD2, TEAD3, and TEAD4 was significantly higher in GC tumor tissues 
compared to normal in the GES33335 GC cohort dataset; (B) Expression of TEAD1, TEAD2, TEAD3, and TEAD4 was 
significantly higher in GC tumor tissues compared to normal by analyzing GC cohort GES146996 dataset; (C) Co-IF staining 
of YAP1 and TEAD1-TEAD4 or TAZ with TEAD4 in representative GCPM cases. (D) Expression of TEAD1-TEAD4 was analyzed 
in a GC cohort, GSE237876, by comparing primary tumors versus metastatic GC tumors. *p<0.05; **p<0.01. 
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Figure S4. Effects of YAP1 ASO on YAP1 targets and on tumor cell colony formation. (A) mRNA levels of YAP1 targets, 
SOX9 and Birc5, were dose-dependently decreased by YAP1 ASO as determined by q-PCR in GA0804 cells **p<0.01; 
***p<0.001; (B) Colony formation was determined in GA0804 cells upon treatment of YAP1 ASO#10 or YAP1 ASO#11 at 
different dosages, as indicated. **p<0.01; ***p<0.001. 
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Figure S5. TAZ ASO specifically suppresses TAZ expression and inhibits GA0518 cell colony formation. (A) Expression 
of YAP1 and TAZ was determined in GA0518 cells by western blot after treatment of TAZ ASO at the indicated dosages; 
(B&C) Demonstration of colony formation (B) and quantification (C) in GA0518 cells treated with YAP1 ASO, TAZ ASO, or 
a reported YAP1/TEAD inhibitor, CA3. *p<0.05, **p<0.01; ***p<0.001. 
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Figure S6. Cotreatment of GC tumor cells with YAP1 and TAZ ASOs effectively suppresses both YAP1 and TAZ 
expression and suppresses tumor cell growth in YAP1-high GC cells. (A) Expression of YAP1 and TAZ (red arrows) was 
determined in GA0518 cells by western blot after treatment of three YAP1 ASOs, TAZ ASO, and their combination, at the 
indicated dosages; (B) Expression of YAP1 in GES1, two GC cell lines, and three GCPM-derived tumor cells was determined 
by Western blot; (C&D) Cell survival was detected by MTS assay in four GC cell lines with different YAP1 levels at the 
dosages indicated. *p<0.05; **p<0.01; ***p<0.001. 
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Figure S7. ASO cotargeting of YAP and TAZ significantly attenuated tumor growth in an additional PDX.  
(A) Combined ASO inhibition of YAP1 and TAZ suppressed tumor weights in a GC PDX model; YAP1 ASO or TAZ ASO: 
50mg/kg, the combination of YAP1 ASO (25mg/kg) and TAZ ASO (25mg/kg); 5 times a week for three weeks. (B) Tumor 
sizes in different treatment groups at the end of the experiment. C. Co-expression of TAZ/vimentin and YAP1/EpCAM as 
determined by IF staining in YAP1 ASO, TAZ ASO, or combination ASO-treated PDX tumors; Scale bar: 20 µm. 
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Figure S8. YAP1 ablation by genetic knockout or ASO in GC tumor cells increased PD-L1 expression. (A) Genetic 
depletion of YAP1 increased PD-L1 expression in GA0518 tumor cells by Western blot (left panel) and enhanced PD-L1 
mRNA level by q-PCR (right panel); (B) Combined inhibition of YAP1 and TAZ using their ASOs increased PD-L1 expression 
in both GA0518 and GA0804 GCPM tumor cells by q-PCR. *P<0.05; **P<0.01. 

Table S1. Primers used in this study. 

Names of genes 5’ Forwarding 3’ Reversing 
Yap1 5’ CTGTCCCAGATGAACGTCAC 3’ 5’ TTCTCTGGTTCATGGCAAAA 3’ 

WWTR1 (TAZ) 5’ TGGACCATGAGTACCAACCAC-3’ 5’ GCGGGACTTGCCATATCTCAG3’ 
Cyr61 5’  AACGAGGACTGCAGCAAAA 3’ 5’  TATTCACAGGGTCTGCCCTC 3’ 
CTGF 5’ GCTTGGCGATTTTAGGTGTC 3’ 5’ CCACCCGAGTTACCAATGAC 3’ 

Birc5 (Survivin) 5’ GTTGCGCTTTCCTTTCTGTC 3’ 5’  TCCGCAGTTTCCTCAAATTC 3’ 
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Table S2. Antibodies used in this study for Western blot, immunoprecipitation, and immunofluorescent staining. 

Antibody Catalog No. Company Name 
YAP1 #14074 Cell Signaling 
TAZ NBP1-85067 Novus 

TEAD1 #12292 Cell Signaling 
TEAD2 SAB4503373 Millipore Sigma 
TEAD3 ab75192 Abcam 
TEAD4 ab58310 Abcam 
c-Jun #9615 Cell Signaling 
FOSB #2251 Cell Signaling 
Ki-67 RM-9106-S1 Thermo Scientific 
CD8 #98941 Cell Signaling 

CD163 #25121 Cell Signaling 
CD206 ab64693 Abcam 

Survivin #2808 Cell Signaling 
SOX9 AB5535 Millipore Sigma 

EpCAM #2929 Cell Signaling 
Vimentin sc-66002 Santa Cruz Biotechnology 

Snail sc-271977 Santa Cruz Biotechnology 
β-Actin MAB8929 Biotechne, R&D Systems 

 


