Supplementary Figure 1 GSEA enrichment plot showing significantly up and down
regulated genesets in Sox2-deplted mOS-482 cells
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Supplementary Figure 1 GSEA enrichment plots showing expression enrichment of the
Indicated genesets.

A positive enrichment score (top) shows genesets enriched in Sox2 shRNA cells (red).

A negative enrichment score indicates enrichment in control cells expressing scrambled
ShRNA (blue). Bars represent individual genes in the geneset list.




Supplementary Figure 2 TAZ depletion does not affect sphere formation
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Supplementary Figure 2. A. Western analysis of TAZ in murine osteosarcoma cells. Only CZ-1 and

CZ-Il cells showed significant TAZ expression.

B. Depletion of YAP, but not TAZ, by siRNAs decreases sphere formation in CZ-I cells.

Upper panel — Western analysis of YAP and TAZ expression in CZ-I cells transfected with two independent
SIRNAs for YAP (siYAP-A and siYAP-B) and TAZ (siTAZ-A and siTAZ-B) either singly or together

Lower panel — Secondary sphere assay of CZ-I cells expressing indicated siRNAs singly or together
(siY-A + T-A and siY-B + T-B), * = p <0.05 by ANOVA. Error bars represent mean + S.D.




Supplementary Figure 3 Sox2 depletion leads to increased cytoplasmic YAP localization
INn MOS-482 cells.
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Supplementary Figure 3. m0OS-482 cells expressing scrambled or shSox2 retrovirus were grown for 48
hours, stained with anti-YAP antibody and imaged at 40X magnification using a Zeiss Axioplan 2
fluorescence microscope. Nuclei were stained with DAPI. Five representative fields were quantified for
percentage of cells staining nuclear, cytoplasmic or both nuclear/cytoplasmic in each condition. Average

counts are presented. Scale bar =50 yM 3




Supplementary Figure 4

YAP, Nf2 and WWC1mRNA expression in spheres/adherent cells and Sca-1High/Low
cells
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Supplementary Figure 4A and B.
gRT-PCR analysis of YAP, Nf2 and WWC1 mRNA expression

A. Adherent mOS-482 cells and secondary spheres derived from mOS-482 cells
B. B. ScalHighilow ce||s,

MRNA expression was normalized to actin. * = p <0.05 by t-test. Error bars represent mean + S.D.
C. mMRNA expression of YAP target genes in mOS-482 cells expressing YAP shRNA
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Supplementary Figure 4C mRNA expression was normalized to actin. * = p <0.05 by ANOVA.
Error bars represent mean + S.D.




Supplementary Figure 5 A. YAP overexpression in primary osteoblasts increases
sphere formation and blocks osteogenic differentiation.
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B. Increased YAP and low Nf2/WWC1 expression in low passage mOS cells.
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Supplementary Figure 5

A. YAP over expression increases sphere formation and decreases osteogenic differentiation of primary
osteoblasts. Left panel — Western analysis of YAP expression in primary osteoblasts expressing control

or YAP lentivirus. Center panel — osteosphere assay . Right panel — Osteogenic differentiation

B. Western analysis of YAP, Nf2 and WWC1 expression in mouse osteosarcoma cells (passage 3)

and primary osteoblasts (passage 6). Low passage osteosarcoma cells also have high YAP and decreasgd
Nf2 and WWC1 expression.




Supplementary Figure 6 Osteogenic and adipogenic differentiation marker genes
by gRT-PCR analysis.
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Supplementary Figure 6

MRNA expression is normalized to actin.

A. BSP and Osterix expression for osteogenic, and PPARy and aP2 expression for adipogenic
differentiation.shown in Figure 3D

B. BSP and Osterix expression for osteogenic, and PPARy and aP2 expression adipogenic
differentiation shown in Figure 4A

C. BSP and Osterix expression for osteogenic differentiation shown in Figure 4B

D. BSP and Osterix expression for osteogenic differentiation (day 6) shown in Figure 4D. * = p <0.05 by t-
test. rror bars represent mean + S.D.




Supplementary Figure 7 YAP mRNA expression is not significantly altered in Sox2-
depleted murine and human OS lines
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Supplementary Figure 7 mOS-482 cells (murine), m0OS-379 cells (murine) and Saos2-LM7 (human)
cells were transduced with a control (scr) or Sox2 shRNA lentivirus. gRT-PCR of YAP mRNA expression
normalized to actin. * = p <0.05. Error bars represent mean + S.D.




Supplementary Figure 8 mRNA expression of Nf2, YAP and WWC1 in NIH-3T3

cells expressing control, shNf2 lentivirus or Sox2 lentivirus (associated with Figure
8A)

k
1.2 Nf2 mRNA expression 1.8 1 YAP mRNA expression
< 1 < 10 1.2 1 WWC1 mRNA expression
Z |
E0.8 E12 - ¥
= £ € 0.8
0.6 % o .E %k
% c 0.8 > 0.6
50.4 < 2
o V. 7
= * 006 S04 -
L 0.2 2 0.4 % 0
0.2 S 0.
0 - 0 - 0 -
Control | sh_N_f2 SO.X.Z Control ShNf2 Sox2 Control ShNf2 Sox?2
enivirus Hentvirus lentivirus Lentivirus lentivirus Lentivirus

Supplementary Figure 8. gRT-PCR analysis mRNA expression normalized to actin. * = p <0.05 by t-test.
Error bars represent mean + S.D.



Supplementary Figure 9 Nf2 and WWC1 expression are increased in human
osteosarcoma cell lines depleted of Sox2

Saos’2-LM7 NYU1

Supplementary Figure 9. Saos-2-LM7 or primary human osteosarcoma cells from fresh biopsy (NYU1)
expressing either Scrambled (Scr) or human Sox2 shRNA (shSox2) were analyzed for Sox2, Nf2 and
WWC1 expression by Western analysis. GAPDH was used as a loading control.




Figure 2E

Supplementary Figure 10 Uncropped Western Blot Images
Figure 1C
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Figure 2A — Right Panel
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Figure 3A —ScalHishSox2Hi9h and ScaltowSox2-ow

Mmo1¢X0S
mo1L-BdS

HolHC X0S
HoH [ -BJS

GAPDH

Mmo1¢X0S
mo1L-€dS

HOIHCXO0S
HoHL-BJS

8

Q )
o0
N~ A D <
— i

Mmo1¢X0S
mo1L-€3S

Nf2

HOIHCXO0S
HoHL-BJS

Total YAP

Mmo1¢X0S
mo1L-BdS

Sox?2

HoIHC X0S
HoHL-EBJS

1
25

0 O o
o0

i 0 <

—

Figure 4A

[ R ot Ty (ke s e U sy

o 22l y =0 "= ™ ‘el . 08 S e b - e R

wirzilemo S G He. _..w.u”...r.ﬁ...:“ wm FIRN hw,H,H
ey =0

N e : Wi

— O AN
2 n

ZIN |

YAP

. i
- % s s 4 vy
- s B the M e
- ﬂr-«x . . [ Ay I e \ —
LN Oy I EE K P
N Yo g ALV RS e
NSRS, (Y e o e 3 My LA
g P s Del - v ” A ..— (LA "
e : » Y3
»
2
"

L
2

L4
S L P
Yo
-

".

.ﬂWwﬂu NS e b
|011U0D W@mﬁwh: T A e
S = S

i an
DR d

78
1—
0
2

d-dVAUS
YV-dVAUS
10S

tubulin

178 =
120~
/8 =
50 1=
40-

g-dVAUS
N V-dVAUS
19S5

YAP

Figure 3

12



VNdIS

tubulin

25—

tubulin

YAP

ZITIS - =
a hIu_ (WSS) dVA
12 ,- = N
S | 9| (vsve) dva
VNY!S . lal wm) ava
Z/TISIN o nNu O
> |10J1U0D <
123 | H-W O pry——
VNYIS — 3
VSS) dVA
¢ITISN o ( )
» (VS¥6) dVA
195 ! =
| 4 (L) dVA
Mw VNYIS ajRlitle
o /TSI o ¥ ®
- S bl
O) 195 _ l — T _ =
._H m 00 — m_.u AR/_u 2
N ~ LD LL  wNYIS .
2/TS1e
d-ZINYsS T
QO
0 19S -—
V-ZINUS <
198 | VNY!IS .
o |t L Z/TS1e7
o 00 — N
o 9O~ o ¥ 19S _-
. |
9-ZINUS } 5 L o
: : ST
- S
vreiNH - >~ T VNYIS —
10S ' m -, ' MN\HmE._ w_
o
~ H ¥ o e s -——
< i
g-ZJNUS n_p VNYIS
M o QO C/1SIET
<t  V-2INUS s < .
1D
o 195 4 O o |
- I I I == __b -] 0 o
(=) 0 o 00 o Q « @) I~ N
L =~ 9 N~ o ¥ L 1

YAP



178 =
120 -

SUIMUEIL
dVA
._O”_ow\_/
| |
T 4
N~ L0
<C SNJIANUY|
O dvA
O
| -
S 10129/
O 1
L ® O
R
@)
=
7))
7))
= (VSS) dVA
o O
S| @ (vsv6) dvA
-l O
3 (L) dVA
Q
- N 1011U0D
o Z
-
S (VSS) dVvA
)
S (VSP6) dVA
n_p (L) dVA
m |011U0D
O
| -
)
e
L

40—

78 7

51 -

25+

40 =

40 Tl &

d-TOMMIS
V-TOMMIS

10S
d-TOMMIS

V-TOMMIS

GAPDH

10S

d-TOMMIS
V-TOMMIS

YAP

Figure 5C

10S

25T

a-c¢INIS
V-CINIS
10S

d-ZiNIS

tubulin

V-CiNIS

10S

d-ZiINIS
V-CINIS

YAP

10S

25~
Figure 5B

Y87
O—

L}

LS

178
120

120 =

1A
AN
W7
4
N
i N P

51=

/8
WWC1

/8 =

o1 =

4017

40 T

25T

GAPDH

YAP

25—

GAPDH

il
YAP

Nf2



d-Zxosys
V-ZX0S s

Figure 7B

uoISSaldxalano
¢X0S

10J1U0D

U0ISSa.1dX3IaA0
¢X0S

10J1U0D

U0ISSa.1dXaIan0
¢X0S

10J1U0D

Figure 6C

d-cXosys
V-ZX0Sys
pa|quelos
d-cXosys

V-ZX0SUys

pa|qwelds

Figure 6B

pa|qwelds

1/8-

1/8=

(8~

/8~

178 =

120 -

120

ol =

120

78 -

WWC1

40

/8

-
51 [

/8~

o1

40~

297

25~

GAPDH

Nf2

GAPDH

Sox?2

Nf2

Figure 7C  Figure 8A

¢X0S
C¢INYS

10J1U0D

¢X0S

CINYS

10J1U0D

¢X0S

C¢INYS

|0J1U0D

¢X0S

¢INYS
|0J1U0D

¢X0S

¢INUS

10J1U0D

I
(00)
N
—i

'

f
1
=

WWC1

51 -

40 ~

51 =

25~

15

Tubulin YAP

Nf2 Sox?2

WWC1



Figure 8B
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Supplementary Table 1- Antibodies used In the study
Western Blotting

Protein Manufacturer Catalog Number Dilution
Sox2 Cell Signaling 2748 1:500
YAP Cell Signaling 4912 1:1000
Phospho-YAP Cell Signaling 4911 1:1000
Nf2 Cell Signaling 6995 1:500
WWC1 Cell Signaling 8774 1:500
Mstl Cell Signaling 3682 1:1000
Mst2 Cell Signaling 3952 1:1000
Lats1 Cell Signaling 3477 1:1000
Lats2 Cell Signaling 5888 1:1000
GFAP Dako M076101-2 1:500
GAPDH SCBT sc-32233 1:1000
Tubulin Sigma 16074 1:2000
Immunofluorescence
Protein Manufacturer Catalog Number Dilution
YAP SCBT SCc-271134 1:200
Immunohistochemistry

Protein Manufacturer Catalog Number Dilution
Sox2 Millipore AB5603 1:200
YAP SCBT SCc-271134 1:200
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Supplementary Table 2 — Primers/siRNA/shRNA used In this study
ChIP PCR Primer

Gene Direction Sequence

Nf2 Forward CGCTCCTTCTCAACCAGTCT
Reverse GGC CTACTC CAC CAATTG AA

WWC1 Forward GCGCTCTTGTTG GTT TGAAG
Reverse GCCACTTAATGC TGCTTTAGT TC

gRT-PCR Primer

Gene Direction Sequence

Nf2 Forward CTAGTT CAAGAG ATC ACG CAACA
Reverse GGCAGTAGACCTTTT CAT CCAAA

WWC1 Forward TGC TGA GGG AAACCAAAG CC
Reverse CTG GAC CATAGG TCG GAG TG

YAP Forward ACCCTCGTTTTG CCATGAAC
Reverse TGT GCT GGG ATT GATATT CCG TA

Actin Forward GGC TGTATT CCC CTC CAT CG
Reverse CCAGTT GGTAACAAT GCCATG T

aP2 Forward AAG GTG AAG AGC ATC ATAACCCT
Reverse TCACGC CTT TCATAACACATT CC

PPARYy Forward TTTTCAAGG GTGCCAGTTTC
Reverse AAT CCT TGG CCC TCT GAG AT

Osterix Forward GGAAAG GAG GCACAAAGAAGC
Reverse CCC CTTAGG CACTAG GAG C

BSP Forward GGA GGG GGC TTC ACT GAT
Reverse AAC AAT CCG TGC CAC CA
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Gene Direction Sequence
CTGF Forward GGCCTCTTCTGC GATTTC G
Reverse GCAGCTTGACCCTTCTCG G
Cyrol Forward CTC CAG AAT CTACCAAAACGG G
Reverse CGT CCAGGGAGT CCT TAATGC
DYN3 Forward GAC GGC CTCTTG TACTCCAG
Reverse CTGTTACGCGGTCTGTITCTG
PTGS?2 Forward TGC ACT ATG GTT ACAAAA GCT GG
Reverse TCAGGAAGC TCCTTATTTCCCTT
LOX Forward TCTTCT GCT GCG TGACAACC
Reverse GAG AAA CCA GCT TGG AAC CAG
BDNF Forward TTACCT GGATGC CGC AAA CAT
Reverse TGACCCACT CGC TAATACTGT C

Primers for site-directed mutagenesis (Figure 6D)

Gene Direction Sequence
Nf2 promoter (Sox2-|Forward GGT CAC TCC GAG CGC TTT CGATCC TAAAGT
binding site) ATA CTC CTAC

Reverse GTA GGA GTA TAC TTT AGG ATC GAA AGC GCT

CGGAGT GACC
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ShRNAs used in this study (obtained from Sigma unless otherwise stated)

Gene Sample Catalog Number
Nf2 ShRNA-A SHCLNG-NM 010898 TRCNO0000042519
shRNA-B SHCLNG-NM 010898 TRCNO0000042520
Sox2 ShRNA-A Described in BasuRoy et al, Cell Death and
Differentiation, 2010
shRNA-B Described in BasuRoy et al, Cell Death and
Differentiation, 2010
YAP ShRNA-A SHCLNG-NM 009534 TRCN0000238436
shRNA-B SHCLNG-NM 009534 TRCN0000238432

SIRNASs used in this study (obtained from Ambion/Life Technoloqgie)

Gene Sample Catalog Number
Nf2 SIRNA-A 4390771-s70500
SIRNA-B 4390771-s70501
WWC1 SiRNA-A 4390771- s102485
SiRNA-B 4390771-s102486
YAP SIRNA-A 4390771-s76160
SIRNA-B 4390771-s202423
TAZ SIRNA-A 4390771-s97145
SiRNA-B 4390771-s97146
Lats1 4390771-s201588
Lats?2 4390771-s78350
Mst1l AM16708-62215
Mst2 AM16708 - 73946




