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Background
Pheochromocytomas and Paragangliomas (PPGL) are rare tumors of the sympathetic and parasympathetic nervous systems. They are inherited in 40%
of all cases with SDHx genes (SDHA, SDHB, SDHC and SDHD) being the most frequently mutated. SDHA and SDHB encode the two catalytic subunits of
succinate dehydrogenase (SDH), while SDHC and SDHD code for the anchoring subunits of the enzyme. Although mostly benign, PPGL may become
metastatic in around 15% of cases. SDHB mutations are the first risk factor of PPGL metastatic evolution. It is estimated that 50% of SDHB mutated
patients are at risk of developing a metastatic disease while 96% of SDHD mutation carriers will develop benign tumors.
In order to understand the metastatic phenotype associated with SDHB loss, we generated and characterized an Sdhd-/- chromaffin cell line and
compared it to preexisting Sdhb-/- chromaffin cell line.

Generation of cell lines

Letouzé et al., Cancer Cell. 2013

Validation of the Sdhb and Sdhd KO models

Phenotype characterization Hypermethylation and Pseudo-hypoxia

Oxidative stress

Ascorbate treatment

Conclusions

Perspectives

WT Sdhb-/- ClA ClB Sdhd-R2
0.0

0.5

1.0

1.5

SD
H

 a
ct

iv
ity

 (r
el

at
iv

e 
to

 W
T)

Sdhd-/-

* * *

WT Sdhb-/- ClA ClB Sdhd-R2
0

2

4

6

8

10

M
et

ab
ol

ite
  a

bu
nd

an
ce

Succinate

Sdhd-/-

*** ***
***

ns

WT Sdhb-/- ClA ClB Sdhd-R
0

50

100

A
dh

es
io

n 
at

 1
 h

ou
r (

%
)

Sdhd-/-

***

WT Sdhb-/- ClA ClB Sdhd-R
0

20

40

60

80

C
lo

su
re

 in
de

x 
(%

)

Sdhd-/-

***

Adhesion Migration

Morphology

WT Sdhb-/- ClA ClB Sdhd-R
0

50000

100000

150000

200000

250000

B
od

ip
y 

C
11

 (S
pe

 M
FI

)

***

WT Sdhb-/- ClA ClB Sdhd-R
0

50

100

150

200

C
el

l R
ox

 (S
pe

 M
FI

)

ns

WT Sdhb-/- ClA ClB Sdhd-R
0

1000

2000

3000

4000

M
ito

so
x 

(S
pe

 M
FI

)

***

WT Sdhb-/- Sdhd-/- ClA Sdhd-/- ClB Sdhd-R2
0.0

0.2

0.4

0.6

0.8

1.0

1.2

C
el

l s
ur

vi
va

l 
(r

el
at

iv
e 

to
 to

 v
eh

ic
le

 tr
ea

te
d 

ce
lls

) 

Ascorbate (1mM) 48h 

*
ns

ns

ns

Untr
ea

ted Asc

Untr
ea

ted Asc

Untr
ea

ted Asc

Untr
ea

ted Asc

Untr
ea

ted Asc
0

200

400

600

M
ito

so
x 

(S
pe

 M
FI

) 
48

h 
po

st
-a

sc
or

ba
te

 tr
ea

tm
en

t WT

Sdhb-/-

Sdhd-/- ClA

Sdhd-/- ClB

Sdhd-R

Untr
ea

ted Asc

Untr
ea

ted Asc

Untr
ea

ted Asc

Untr
ea

ted Asc

Untr
ea

ted Asc
0

500

1000

1500

2000

2500

C
el

lR
ox

 (S
pe

 M
FI

) 
po

st
 4

8h
 a

sc
or

ba
te

 tr
ea

tm
en

t WT

Sdhb-/-

ClA

ClB

Sdhd-R

 41 

   1029 

Fig. 2 Sdhb, but not Sdhd knockout in mouse chromaffin cells initiates a mesenchymal metastatic 1030 

phenotype due to stronger 2OG-dependent dioxygenases inhibition 1031 

 A, Actin staining was performed using fluorescent phalloidin toxin in the indicated cell lines. B, qRT-1032 

PCR analysis of known epithelial-to-mesenchymal markers (Snai1, Mmp9, Fn1). C, Quantification of 1033 

cell adhesion one hour after plating. D, Collective migration was evaluated using a wound scratch 1034 

assay. Cell migration was assessed after ten hours. Migration is represented as the closure 1035 

percentage of the wound. E, Western blot of HIF2D in total cellular extracts of WT, Sdhb-/-, Sdhd-/- 1036 

and Sdhd-rescued imCCs. F, Scatterplot representative of methylation rates identified by RRBS in 1037 
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• In Sdhb KO cells, a combination of
succinate accumulation and high
ROS levels may account for the
increased inhibition of TET and
PHD hydroxylases.

• Ascorbate treatment appears as a
promising prospect to treat
patients with SDHB-dependent
metastatic forms of PPGL.

Look further into the role of
ascorbate in vivo in order to
provide a treatment for metastatic
forms of PPGL.
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