












Col

fsrtTA

Tnnt2
Cre

Rosa26
rtTAstop

TRE
YAP1

rtTA
Dox

Tnnt2-Cre

Rosa26fs-rtTA

ColTRE-YAP1

Collagen locus

Dox-regulated,

Cardiomyocyte-specific

YAP1 Expression

A

C
o
n
tr

o
l

T
e
tO

-a
Y

a
p
1

T
n

n
t2

C

0 

0.2 

0.4 

0.6 

0.8 

1.0 

1.2 

1.4 

1.6 

1.8 

(h
Y

A
P

1/
G

ap
dh

)

TnTCre::tetOYap hYAP1 Induction

Control TetO-aYap1Tnnt2

Dox P5        P15

B

E12.5

E12.5

TetO-aYap1Tnnt2ControlD

Nppa Nppa

Fig. S6. Fetal YAP1 gain of function stimulated cardiomyocyte proliferation in vivo. (A) Genetic strategy for cardiomyocyte-restricted YAP1 gain of function.
Tnnt2–Cre recombination of Rosa26fs–rtTA resulted in cardiomyocyte-restricted expression of the rtTA, which stimulated activated human YAP1 expression from
a Dox-regulated promoter positioned distal to the collagen locus. (B) Induction of the human YAP1 transgene by Dox. qRTPCR was performed with primers
specific for human YAP1. (C) Peripheral hemorrhage and growth retardation of mutant embryo at E12.5. Hearts of mutant embryos were enlarged and
exhibited pockets of pooled blood. (Left bars: 1 mm; right bars: 250 �m.) ( D) Nppa in situ hybridization of E12.5 left ventricle. Trabecular myocardium (red
arrowheads) expressed markedly lower Nppa transcript levels in TetO-aYap1Tnnt2 compared with control. (Scale bars: 100 �m.)

von Gise et al. www.pnas.org/cgi/content/short/1116136109 6 of 8



1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

17 18

Rank Name Size
FDR 
(q-val)

1 Reactome Mitotic Prometaphase 77 0.000

2 Reactiome Cell Cycle Mitotic 262 0.000

3 Reactome Mitotic M M G1 
Phases

132 0.000

4 Reactome G2 M Transition 72 0.000

5 Reactome Cetrosome Matruation 60 0.000

6 Reactome Loss of NLP from 
Mitotic Centrosomes

53 0.000

7 Kegg Cell Cycle 106 0.002

8 Reactome Cholesterol 
Biosynthesis

20 0.009

9 Reactome G2 M Checkpoints 34 0.010

10 Reactome Inactivation of APC 
Via Direct Inhibition of the AP 
Complex

15 0.029

11 Kegg Steroid Biosynthesis 16 0.027

12 Biocarta ATBRCA Pathway 18 0.030

13 Kegg Homologous 
Recombination

24 0.033

14 Reactome Activation of the PRE 
Replicative Complex

21 0.032

15 Reactome Double Strand Break 
Repair

20 0.035

16 Biocarta Cell Cycle Pathway 19 0.033

17 Reactome E2F-Mediated Regula-
tion of DNA Replication

22 0.042

18 Reactome Mitochondrial tRNA 
Aminoacylation

17 0.048
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Fig. S7. YAP1 promotes expression of cell-cycle genes. (A and B) Gene Set Enrichment Analysis was performed by using gene expression profiles of P4 NRVMs
expressing activated YAP1 or control (LacZ) on curated canonical pathway gene sets. (A) Gene sets significantly enriched (FDR < 0.05) in activated YAP1 ex-
pressing NRVMs. (B) Enrichment graphs showing overrepresentation of indicated gene set members among genes more highly expressed in activated YAP1
compared with control. Red numbers correspond to ranks indicated in A. (C) Heat map displaying two-way hierarchical clustering of cell cycle genes in P4
NRVMs expressing either aYAP1 or LacZ (control). Expression of cell-cycle genes clustered samples into treatment groups. This is the same heat map as in Fig. 6A
but in expanded form with gene symbols.
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Table S1. Antibodies and other staining reagents used in this study

Antibody/staining
reagent Supplier Catalog no.

Aurora B Abcam ab2254
BrdU Abcam Ab6326
EdU Invitrogen C10338
GAPDH Sigma G8795
MYL2 Sigma AT10493
MYL7 Santa Cruz sc66967
pH3 Millipore 06-570
TEAD1 BD 610923
TNNI3 (cardiac Troponin I) Abcam ab56357
TUNEL Roche 12 156 792 910
WGA, AlexaFluor

647 conjugate
Invitrogen W32466

YAP1 Sigma Y4770
Digoxigenin-AP Roche 11 093 274 910

Table S2. qRT-PCR primers used in this study

Gene Forward primer Reverse primer

Aurka GGGTGGTCTGTGCATGCTCCG GCCTCAAAAGGAGGCATCCCCACTA
Aurkb ATGAGCAGCGGACTGCCACG GTCCAGGGTGCCGCACATGG
Ccna2 CCCGGAGCCAGAAAACCACTGGT GTCCACAAGGATGGCCCGCAT
Ccnb1 TGCGAACCAGAGGTGGAACTGGA TTCCATTGGGCTTGGAGAGGGAGT
Cdc20 GGCTGGGTTCCCCTGCAGACAT TGGGCAAAGCCATGGCCTGAGA
Cdc25b TGGTGGCCCTGTTGACAGGC GCGGCACATCCGTGGTCCAC
Cdc2 TTTCGGCCTTGCCAGAGCGTT GTGGAGTAGCGAGCCGAGCC
Cdkn1a ATGTACCAGCCACAGGCACCATG GGGACCGAACAGACGACGGC
Cdkn1b GGCCTTCGACGCCAGACGTAA GCGCAATGCTACATCCAATGCTT
YAP1 ABI assay Mm00494240_m1
GAPDH ABE assay 4352339E
Yap S127A AGCTGCTGGGCCAGAGACTACT TCGAGCTCATGCCTCTCCAGC

Other Supporting Information Files

Dataset S1 (XLS)

von Gise et al. www.pnas.org/cgi/content/short/1116136109 8 of 8

http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1116136109/-/DCSupplemental/sd01.xls
www.pnas.org/cgi/content/short/1116136109

