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Texte texte texte INTRODUCTION

RhoGDI2 is one of the three RhoGDIs that regulate nearly 20 RhoGTPases. Through RhoGTPases, RhoGDIs control a wide variety of signaling pathways to regulate actin and microtubule

cytoskeleton, cell cycle progression, immune response and transcriptional regulation. RhoGDI2 is differentially expressed in many cell types and tissues, including cancer where its expression

has been correlated to either good or bad prognosis depending on the cancer type and stage. Here, we knockdown (KD) RhoGDI2 expression in MG-63 osteosarcoma cells and NK-92

(natural killer) cells in order to better understand the dual function of RhoGDI2 in cancer. We also compare RhoGDI2 KD with RhoGDI1 KD to understand the functional differences between

the two proteins. We show that RhoGDI2 KD disrupts key centrosomal functions, helping both cancer and immune cells, thereby highlighting its dual role in cancer.

Reduced RhoGDI2 expression disrupts centrosomal 

functions and promotes mitotic errors

1. RhoGDI2 silencing negatively impacts proliferation.
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RhoGDI2 silencing decreases the mitotic and proliferation rate in MG-63 osteosarcoma cells.

As RhoGDI2 is known to regulate cancer phenotypes in multiple cancer cells, we checked if it affected the proliferation of MG63 cells.

Control (siScrl), RhoGDI1 and RhoGDI2 KD cells were treated with the CDK1 inhibitor Ro-3306 for 24h to synchronize in mitosis. (A) shows

representative images of siScrl and RhoGDI2 KD and (B) shows ratio of cells undergoing mitosis to total cells after 40 and 60 mins of

mitotic release with all cells. (C) Proliferation rate was observed by measuring DNA content at indicated times and quantified at 120h. (D)

mRNA analysis showing efficiency of gene knockdown in MG63 cells *P<0.05; **P<0.01; ***P<0.001; ****P<0.0001.
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Does RhoGDI2 affects centrosomal functions?

Does RhoGDI2 affects centrosomal functions?

RhoGDI2 is known to have dual role in cancer

wherein it can act as a tumor promoter or suppressor

depending on the cancer type and stage. We

wondered if the influence RhoGDI2 has on

centrosome duplication could also be on centrosome

functions in different cell types. Hence, we looked at

the spindle assembly and ciliogenesis in cancer cells.

We also looked at the functions of immune synapse

in immune cells. We hypothesized that if RhoGDI2

disrupts key centrosomal functions in different cell

types, it would explain its dual role in cancer.

C

D

2. RhoGDI2 silencing increases supernumerary centrosomes.
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RhoGDI2 silencing

increases the occurrence of

multicentrosomes in MG-63

osteosarcoma cells.

To explain the decrease in

proliferation, we looked at

centrosome duplication.

Control (siScrl), RhoGDI1 and

RhoGDI2 KD cells were

treated with Ro-3306 for 24h.

(A) shows representative

images of siScrl and RhoGDI2

KD and (B) shows

quantification of all cells with

multicentrosomes *P<0.05;

**P<0.01.
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4. RhoGDI2 deficiency reduces ciliogenesis.
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RhoGDI2 deficiency reduces ciliogenesis in MG-63 osteosarcoma cells.

We further investigated if RhoGDI2 disrupts ciliogenesis, another centrosomal function.

Control (siScrl), RhoGDI1 and RhoGDI2 KD cells were starved for serum for 48h. (A)

shows representative images of siScrl and RhoGDI2 KD and (B) shows quantified length

of cilia formation in all cells and (C) shows quantification of all cells which formed a

primary cilia *P<0.05; **P<0.01; ***P<0.001; ****P<0.0001.

7. RhoGDI2 silencing reduces tumor killing ability in immune cells.

0 4 8 12 16 20 24

0

50

100

150

200

250

300

350

400

450

500

550

Time elapsed (in hours)

C
a
s
p

a
s
e
 3

/7
 c

o
u

n
t 

(P
e
r 

Im
a
g

e
)

siRhoGDI2 (B)

siScrl

siRhoGDI1

siRhoGDI2 (A)

siRhoGDI2 (C)

si
S
cr

l

si
R
hoG

D
I1

 

si
R
hoG

D
I2

 (A
)

si
R
hoG

D
I2

 (B
)

si
R
hoG

D
I2

 (C
)

0

200

400

600

C
a
s

p
a
s

e
 3

/7
 c

o
u

n
t 

(P
e
r 

Im
a

g
e

) 
a
t 

2
4
h

✱

✱✱

✱✱✱

✱✱✱

si
S
cr

l

si
R
hoG

D
I1

si
R
hoG

D
I2

 (A
)

si
R
hoG

D
I2

 (B
)

si
R
hoG

D
I2

 (C
)

si
S
cr

l

si
R
hoG

D
I1

si
R
hoG

D
I2

 (A
)

si
R
hoG

D
I2

 (B
)

si
R
hoG

D
I2

 (C
)

0.0

0.5

1.0

1.5

m
R

N
A

 e
x

p
re

s
s
io

n
 (

2
^

-Δ
Δ

T
)

RhoGDI1

RhoGDI2

RhoGDI2 deficiency reduces the efficiency of NK-92 (natural killer) cells to kill tumor cells.

In immune cells, a key function of the centrosome is the formation of the immune synapse (IS). IS is the interphase between a T cell or a

natural killer cell and a cancer cell that initiates the killing process. We check if lack of RhoGDI2 affects the tumor cell killing ability of NK-92

cells, thereby hinting at a potential loss of IS formation. Control (siScrl), RhoGDI1 and RhoGDI2 KD cells NK-92 cells were co-cultured with

MG-63 osteosarcoma cells in presence of Caspase 3/7 substrate that is cleaved during apoptosis of cancer cells to release fluorescent

DNA dye to stain the nuclear DNA. (A) shows a time course of apoptosis of cancer cells where Caspase 3/7 count is quantified whereas

(B) shows after 24h elapsed (final count). (C) shows mRNA analysis highlighting the efficiency of gene KD *P<0.05; **P<0.01; ***P<0.001.

CA B

CONCLUSIONS 

Our data clearly shows that RhoGDI2 plays a significant role in different functions of centrosomes in both cancer and immune cells. Centrosomal aberrations are commonly found in

many human cancers, including osteosarcoma. RhoGDI2 may act as a tumor promoter by aiding centrosomal functions in cancer cells. In addition to its role in cancer cells, RhoGDI2 is highly

expressed in natural killer (NK) cells where we show that it also regulates a key centrosomal function. NK cells are increasingly being used for cancer immunotherapy which is considered to be

one of the most promising approaches for treating cancers. By aiding the tumor killing ability of NK cells, RhoGDI2 may act as a tumor suppressor, thereby playing a dual role in cancer.

3. RhoGDI2 silencing causes errors in spindle assembly and chromosome
congression.
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RhoGDI2 silencing causes defects in spindle formation and

chromosome congression in MG-63 osteosarcoma cells.

To test our hypothesis, we looked for any changes in the spindle assembly

and chromosome congression. Control (siScrl), RhoGDI1 and RhoGDI2 KD

cells were treated with Ro-3306 for 24h and only cells in metaphase were

assessed. (A) shows representative images of siScrl and RhoGDI2 KD and

(B) shows quantification of spindle length (the distance between the paired

centrosome) in all cells and (C) shows quantification of spindle width (the

distance between the two ends) in all cells. Finally, (D) shows quantification of

chromosome congression index (the ratio of width to the length of

chromosomes) in all cells *P<0.05; **P<0.01; ***P<0.001; ****P<0.0001.
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6. Ciliogenesis is partially rescued in RhoGDI2-silenced cells upon
concomitant silencing with RhoA, but not Rac1.
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RhoA, but not Rac1 knockdown in RhoGDI2-silenced

MG-63 cells partially rescues ciliogenesis.

As we noticed an increase in RhoA, but not Rac1, we

explored if knocking down their gene expression in

RhoGDI2-silenced cells affected ciliogenesis. All

indicated cells were starved for serum for 48h. (A) shows

quantification of ciliated cells with Ctrl (siScrl), RhoGDI2

KD, RhoA KD with and without RhoGDI2 KD and (B)

shows quantification of ciliated cells with Ctrl (siScrl),

RhoGDI2 KD, Rac1 KD with and without RhoGDI2 KD

*P<0.05; **P<0.01.
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5. RhoGDI2 silencing increases RhoA, but not Rac1 activity.
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RhoGDI2 silencing increases the

activity of RhoA, but not of Rac1.

We checked if RhoGDI2 silencing affects

RhoA or Rac1 activity to explain its effect

on the centrosomal functions. All

indicated cells were starved for serum for

48h. (A) shows representative blots and

quantification for an active RhoA

pulldown assay (B) shows representative

blots and quantification for an active

Rac1 pulldown assay *P<0.05.
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