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Supplemental Figure Legends 900 

SUPPL. FIG. 1.  Effect of -arrestin2 expression on bone metabolic pathways under homeostatic 901 

conditions. A, The complete set of 1623 calvarial transcripts with significantly different expression 902 

between vehicle treated wild type (wt NS) and -arrestin2 null (arr2-/- NS) mice was analyzed by 903 

parametric geneset enrichment of classical signaling pathways.  Common pathways from two distinct 904 

databases were used: Molecular Signatures Database (www.broadinstitute.org/gsea) and Ingenuity 905 

Pathway analysis (www.ingenuity.com/). Selected functional signaling pathways corresponding to signal 906 

transduction, growth factor signaling, nuclear receptor signaling and cell cycle control are shown with 907 

their associated hybrid score (-log10(p) x pathway enrichment ratio). All pathways shown were 908 

significantly populated (p≤0.05) by at least two individual genes. B, The wt NSvs arr2-/- NS geneset 909 

was used to query the GObp database (www.geneontology.org).  GObp terms falling into the general 910 

categories of intermediary metabolism, DNA/RNA/protein synthesis/modification, cell cycle, 911 

apoptosis/survival, cytoskeletal rearrangement, and vesicle transport are shown.  Hybrid GO term 912 

populations scores (-log10(p) x GO term enrichment factor) shown for each GO term group were 913 

calculated using WebGestalt (http://bioinfo.vanderbilt.edu/webgestalt/) from groups populated with at 914 

least 2 individual genes and p≤0.05. 915 

SUPPL. FIG. 2.  Effect of bPTH(7-34) and hPTH(1-34) treatment on biological processes in wild type 916 

and -arrestin2
 
null mice. A, The wt bPTH(7-34) vs wt NS geneset was used to query the GO term 917 

biological process database.  GObp terms falling into the categories of intermediary metabolism, ion 918 

transport, cell cycle, apoptosis/survival, and cell adhesion/migration are shown.  Hybrid scores for each 919 

significantly populated GO term groups were calculated by the product of –log10(p) x GO term 920 

enrichment factor (WebGestalt: http://bioinfo.vanderbilt.edu/webgestalt/). B, Identical analysis performed 921 

using the wt hPTH(1-34) vs wt NS geneset.  GObp terms falling into the general categories of 922 

intermediary metabolism, ion transport, DNA/RNA/protein synthesis and modification, cell 923 

adhesion/migration, bone matrix biosynthesis, and skeletal development/ differentiation are shown. 924 

http://www.ingenuity.com/
http://www.pubmedcentral.nih.gov/redirect3.cgi?&&auth=0ZurrfgfzwU5CZYLyLeWQ607p3oUXsB_10tkcxQzX&reftype=extlink&article-id=2607546&issue-id=174664&journal-id=440&FROM=Article%7CBody&TO=External%7CLink%7CURI&rendering-type=normal&&http://bioinfo.vanderbilt.edu/webgestalt/
http://www.pubmedcentral.nih.gov/redirect3.cgi?&&auth=0ZurrfgfzwU5CZYLyLeWQ607p3oUXsB_10tkcxQzX&reftype=extlink&article-id=2607546&issue-id=174664&journal-id=440&FROM=Article%7CBody&TO=External%7CLink%7CURI&rendering-type=normal&&http://bioinfo.vanderbilt.edu/webgestalt/
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Hybrid score reflects the probability that the observed differences in gene expression in a given gene 925 

cluster did not occur by chance.  All GObp shown exceed a minimal threshold significance of p≤0.05. 926 

  927 



Signal Transduction
Pathways

Growth Factor
Signaling

Nuclear Receptor
Signaling

Cell Cycle
Control

Cytoskeletal Rearrangement

Apoptosis / Survival

Cell Cycle

DNA / RNA / Protein
Synthesis / Modification

Intermediary Metabolism

A

B

0

20

40

60

80

100

120

140

 p
53

 S
ig

na
lin

g
 P

T
E

N
 S

ig
na

lin
g

 S
A

P
K

/J
N

K
 S

ig
na

lin
g

 P
I3

K
/A

K
T

 S
ig

na
lin

g
 J

A
K

/S
ta

t S
ig

na
lin

g
 In

te
gr

in
 S

ig
na

lin
g

 C
he

m
ok

in
e 

S
ig

na
lin

g
 A

ct
in

 C
yt

os
ke

le
to

n 
S

ig
na

lin
g

 E
R

K
/M

A
P

K
 S

ig
na

lin
g

 1
4-

3-
3-

m
ed

ia
te

d 
S

ig
na

lin
g

 N
F

-κ
B

 S
ig

na
lin

g
 A

T
M

 S
ig

na
lin

g
 C

al
ci

um
 S

ig
na

lin
g

 T
G

F
-β

 S
ig

na
lin

g
 R

el
ax

in
 S

ig
na

lin
g

 E
ph

rin
 R

ec
ep

to
r 

S
ig

na
lin

g
 P

P
A

R
 S

ig
na

lin
g

 G
-P

ro
te

in
 C

ou
pl

ed
 R

ec
ep

to
r 

S
ig

na
lin

g
 W

nt
/β

-c
at

en
in

 S
ig

na
lin

g
 c

A
M

P
-m

ed
ia

te
d 

S
ig

na
lin

g
 S

on
ic

 H
ed

ge
ho

g 
S

ig
na

lin
g

 p
38

 M
A

P
K

 S
ig

na
lin

g
 H

M
G

B
1 

S
ig

na
lin

g
 C

er
am

id
e 

S
ig

na
lin

g
 A

po
pt

os
is

 S
ig

na
lin

g
 T

ig
ht

 J
un

ct
io

n 
S

ig
na

lin
g

 B
M

P
 s

ig
na

lin
g 

pa
th

w
ay

 IG
F

-1
 S

ig
na

lin
g

 H
G

F
 S

ig
na

lin
g

 V
E

G
F

 S
ig

na
lin

g
 E

G
F

 S
ig

na
lin

g
 P

D
G

F
 S

ig
na

lin
g

 F
G

F
 S

ig
na

lin
g

 R
A

R
 A

ct
iv

at
io

n
 G

lu
co

co
rt

ic
oi

d 
R

ec
ep

to
r 

S
ig

na
lin

g
 V

D
R

/R
X

R
 A

ct
iv

at
io

n
 P

P
A

R
γ/

R
X

R
α

 A
ct

iv
at

io
n

 A
nd

ro
ge

n 
S

ig
na

lin
g

 E
st

ro
ge

n 
R

ec
ep

to
r 

S
ig

na
lin

g
 T

R
/R

X
R

 A
ct

iv
at

io
n

 C
el

l C
yc

le
: G

2/
M

 D
N

A
 D

am
ag

e 
C

he
ck

po
in

t R
eg

ul
at

io
n

 N
eu

ro
tr

op
hi

n/
T

R
K

 S
ig

na
lin

g
 R

ol
e 

of
 C

H
K

 P
ro

te
in

s 
in

 C
el

l C
yc

le
 C

he
ck

po
in

t C
on

tr
ol

 C
el

l C
yc

le
: G

1/
S

 C
he

ck
po

in
t R

eg
ul

at
io

n
 C

el
l C

yc
le

 R
eg

ul
at

io
n 

by
 B

T
G

 F
am

ily
 P

ro
te

in
s

H
yb

rid
 S

co
re

βarr2-/- NS vs wt NS

0 10 20 30 40 50

phosphatidylcholine biosynthesis
porphyrin biosynthesis

biopolymer methylation
pyrimidine deoxyribonucleoside triphosphate metabolism

pyrimidine deoxyribonucleotide metabolism
mRNA splice site selection

deoxyribonucleoside triphosphate metabolism
regulation of protein catabolism

deoxyribonucleotide metabolism
mRNA catabolism\nonsense-mediated decay

protein amino acid methylation
ribonucleoside monophosphate biosynthesis

DNA repair
ribonucleoside monophosphate metabolism

chromatin modification
protein targeting

ubiquitin cycle
establishment and/or maintenance of chromatin architecture

protein amino acid phosphorylation
protein complex assembly

protein folding
negative regulation of cyclin-dependent protein kinase activity

chromosome condensation
G1/S transition of mitotic cell cycle

regulation of progression through cell cycle
DNA replication

negative regulation of transcription\DNA-dependent
anti-apoptosis

cell projection biogenesis
actin filament bundle formation

actin polymerization and/or depolymerization
vesicle transport along microtubule

endosome organization and biogenesis
receptor-mediated endocytosis

calcium ion-dependent exocytosis
endocytosis

Hybrid Score

SUPPL FIGURE 1

Vesicle Transportβarr2-/- NS vs wt NS



Cell Adhesion/Migration 

Apoptosis/Survival 

Cell Cycle 

Intermediary Metabolism 

Ion Transport 

Intermediary Metabolism 

Ion Transport 

DNA / RNA / Protein 
Synthesis / Modification 

Cell Adhesion/Migration 

Development / Differentiation 

Matrix Biosynthesis 

0 20 40 60 80 100
Hybrid Score

porphyrin biosynthesis
heterocycle metabolism

cofactor biosynthesis
phosphate transport
sodium ion transport

negative regulation of cyclin-dependent protein kinase activity
regulation of cell growth

mitosis
regulation of progression through cell cycle

regulation of apoptosis
positive regulation of programmed cell death

regulation of programmed cell death
apoptosis

cell-matrix adhesion
integrin-mediated signaling pathway

cell migration

0 20 40 60 80 100

carbohydrate transport
lipid catabolism

phosphate transport
copper ion transport

calcium ion transport
monovalent inorganic cation transport

protein retention in ER
protein folding

calcium-dependent cell-cell adhesion
homophilic cell adhesion

cell migration
collagen fibril organization

bone resorption
regulation of bone mineralization

collagen catabolism
mesenchymal cell development

embryonic forelimb morphogenesis
forelimb morphogenesis

cartilage development
osteoblast differentiation
hindlimb morphogenesis

embryonic limb morphogenesis
cell maturation

determination of left/right symmetry
blood vessel development

cell morphogenesis
cellular morphogenesis during differentiation

Hybrid Score

wt bPTH(7-34) vs wt NS

wt PTH(1-34) vs wt NS

A

B

SUPPL FIGURE 2


