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e! Supplemental Figure S1: Genomic hybridization profiles of 
unrelated 46,XY children presenting with masculinization disorders 
of the urogenital tract (a,b) Enlarged views of genomic hybridization 
plots showing a positive shift of the probes’ signal (green) within a 
mapped segment of human terminal Xq28 (RP11-479B17), in two 
unrelated 46,XY subjects presenting with idiopathic hypospadias 
(12B17; a) or cryptorchidism (23B33; b). The mean log2 ratio of 
intensity of patient versus gender-matched reference was shown for 
each single probe.	  (c,d) Hybridization profiles of genomic DNA from 
saliva of both unaffected parents of the 46,XY hypospadic child 
(12B17) harboring a terminal Xq28 gain.	   The mean log2 ratio of 
intensity was presented across individual chromosomes. The 
colored dots indicate signal shifts of probes, which were not located 
o n X q 2 8 . ( e )  A U C S C g e n o m e b r o w s e r v i e w (
http://genome.ucsc.edu/; Human Assembly Mar 2006 (NCBI36/ 
hg18)) showing RP11-479B17 BAC clone gene coverage (red). 



Supplemental Figure S2: CNV Taqman qPCR analysis of VAMP7 copy number change in distinct cohorts of 46,XY individuals 
presenting with idiopathic cryptorchidism and/or hypospadias. (a) CNV Taqman qPCR analysis of VAMP7 copy number change in 
genomic blood DNA from a distinct cohort of unrelated 46,XY subjects (n = 180) presenting with cryptorchidism and/or hypospadias. 
(b) CNV Taqman qPCR detection of VAMP7 copy gain in 28 distinct primary cultures of genital skin fibroblasts from unrelated male 
newborns presenting with either proximal or mid-shaft hypospadias or cryptorchidism. 

a 

b 



Supplemental Table 1: List of patients with Xq28 duplication encompassing VAMP7 and presenting with masculinization defects 
of the genital tract, based on a literature review.  See Figure 1g.  
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Supplemental Figure S3: Impact of VAMP7 on androgen and estrogen receptor 
signaling. (a) Western blot analysis of human VAMP7 expression in whole testis 
protein extracts from WT and V7BAC transgenic founders (lines 7 and 21). β actin 
(ACTB) was used as a loading control. (b) Western Blot analysis of AR and GAPDH 
expression in protein extracts of Hela cells co–transfected with AR or with AR and 
VAMP7, and incubated in absence (EtOH) or presence of dihydrotestosterone (DHT, 
10-8 M) for 24 h. Samples used for AR and GAPDH stainings derive from the same 
experiment and the respective gels and blots have been processed in parallel. (c) 
qRT-PCR analysis of endogenous mRNA testicular levels of Ar dependent genes 
normalized to Gapdh, in WT and V7BAC mice (lines 7 and 21). Data are presented 
as mean ± s.e.m. n = 3 for each genotype and gene. (d) qRT-PCR analysis of 
endogenous AR and ESR1 mRNA levels normalized to GAPDH, in NT2/D1 
incubated in presence of scramble or VAMP7 siRNA. ns: non significant. n = 3 
independent experiments for each condition. Data are presented as mean ± s.e.m. 
(e) Immunofluorescence staining of VAMP7 and ESR1 in Hela cells following 
transfection with ESR1, VAMP7 or both, upon stimulation with ethanol (EtOH) or 17 
beta estradiol (10-8 M) for 24 h. Scale bar, 5 µm.  

Rhox5 Drd4 Eppin Ar Tubb3 Cldn11 Fkbp4
0.0

0.5

1.0

1.5
WT
V7BAC (7)
V7BAC (21)

*

**

**

*

*

*

m
R

N
A 

re
la

tiv
e 

le
ve

ls

0

2

4

6

8
Scramble 
VAMP7 siRNA

AR
 re

la
tiv

e 
m

R
N

A 
le

ve
ls

0

2

4

6

8

10 Scramble 
VAMP7 siRNA

ns

ES
R
1 

m
R

N
A 

re
la

tiv
e 

le
ve

ls

EtOH! + E2!

VA
M

P7
!

VA
M

P7
+E

SR
1!

V7!
ESR1 

V7!
ESR1!

V7! V7!

ESR1! ESR1!

ES
R

1!

b 



WT V7BAC (21)
0

10

20

30

40

50

Se
m

in
al

 v
es

ic
le

s 
w

ei
gh

t (
m

g)

WT V7BAC (21)
0

20

40

60

80

Ep
id

id
ym

is
 w

ei
gh

t (
m

g)

WT V7BAC (21)
0

1

2

3

4

5

S
pe

rm
 c

ou
nt

 (1
0^

6/
m

l)

WT  V7BAC (21)
0

5

10

15

**

Li
tte

r s
iz

e

WT V7BAC (21)
0

500

1000

1500

S
er

um
 te

st
os

te
ro

ne
 le

ve
ls

 (n
g/

dl
)

WT V7BAC (21)
0

20

40

60

80

Se
ru

m
 F

sh
 le

ve
ls

 (n
g/

m
l)

WT V7BAC (21)
0

1

2

3

4

5

S
er

um
 1

7 
be
ta

 e
st

ra
di

ol
 le

ve
ls

 
 (p

g/
m

l)

WT V7BAC (21)
0

20

40

60

80

100

***

Te
st

is
 w

ei
gh

t (
m

g)
WT V7BAC (21)

0.0

0.5

1.0

1.5

Se
ru

m
 L

h 
le

ve
ls

 (n
g/

m
l)

Ar
Esr1

Esr2
 v1

Esr2
 v2

Cyp
19

a1 Atf3
Cyr6

1
Ctgf

Ep3
00

Nco
a1

Nco
a2

Nco
a3

Nrip
1

Car
m1

Kat2
b

Nco
r2

Med
1

Cre
bb

p

Sult
1e

1
0

1

2

3

4

WT 
V7BAC (21)

***

*

*

m
R

N
A 

re
la

tiv
e 

le
ve

ls

Supplemental Figure S4: Phenotypic analysis of VAMP7 BAC 
transgenic mouse line 21. (a) qRT-PCR analysis of key genes 
involved in estrogen receptor signaling in WT (n = 3 mice) and 
V7BAC (line 21; n = 3 mice). (b) Weights of WT scrotal (n = 8 
gonads) and cryptorchid V7BAC testis (n = 6 gonads) from 6- 
month-old male mice. (c,d) Weights of epididymis (c) and 
seminal vesicles (d) from 6- month-old male V7BAC (n = 8) and 
WT (n = 6) mice. (e) Hematoxylin- eosin stained images of 
paraffin-embedded testis and epididymis sections from 6- 
month-old male V7BAC and WT mice. Scale bar, 125 µm. (f) 
Serum testosterone, 17 beta-estradiol, Lh and Fsh hormone 
levels in 6- month-old male V7BAC transgenic and WT mice. (g) 
Epididymal sperm count and motility in 6- month-old WT animals 
(n = 6) and V7BAC mice (n = 5). (h) Litter size from WT (n = 12 
litters) and V7BAC (n = 24 litters) mice in a 4 month -continuous 
mating study. All data are expressed as mean ± s.e.m. 
Statistical significance was determined by unpaired, two-tailed 
Student’s t-test. *P < 0.05; **P < 0.01; ***P < 0.001. 
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