The MRP-inhibitor probenecid enhances anti-proliferative cNMP effects in neuronal tumor cell lines
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Introduction. Glioblastoma is the most aggressive and common malignant primary brain tumor of adulthood. Neuroblastoma is the most common malignant neuronal tumor of infancy. Therapy options are still limited for both. The non-canonical second messengers cCMP and cUMP induce apoptosis in mouse lymphoma, human erythroleukemia, myelogenous and breast cancer cell lines (Seifert, 2017).
[image: image1.emf]cAMP-AM cGMP-AM cUMP-AM cCMP-AM PO

4

-AM

3

0

20

40

60

80

100

120

r

e

d

u

c

t

i

o

n

 

o

f

 

a

l

a

m

a

r

B

l

u

e

(

c

o

m

p

a

r

e

d

 

i

n

 

r

e

l

a

t

i

o

n

 

t

o

 

c

o

n

t

r

o

l

)

*

*

*

*

*

*

*

*

*

*

*

*

*

*

+ probenecid

cNMP-AM

Inhibition of proliferation  in SK-N-B(2) cells by cNMP-AM and probenecid

Aims. In this study we analyzed the effects of membrane-permeable acetoxymethylester analogs of cNMPs (cNMP-AMs) on proliferation of the human glioblastoma U373 cell line and the neuroblastoma SK-N-B(2) cell line.
Methods. cNMP-levels were measured by HPLC-MS/MS. Expression of cNMP-metabolism-related genes was analysed by qRT-PCR. Cell viability was analyzed by the alamarBlue assay. Degradation of cNMPs was inhibited by the global phosphodiesterase (PDE) inhibitor isobutylmethylxanthine (IBMX); multi-drug resistance protein (MRP)-mediated cNMP efflux was inhibited by probenecid. 
Results. All cNMPs were detected in U373 and SK-N-B(2) cells (cAMP > cUMP > cGMP > cCMP). U373 and SK-N-B(2) cells show a different expression profile of genes. MRP4 and 5 are highly expressed in SK‑N-B(2) cells. cNMP-AMs showed time- and cell line-specific anti-proliferative effects. Pre-incubation with probenecid increased the anti-proliferative effects of all cNMPs, whereas IBMX did not.
Discussion. MRPs play a crucial role in cNMP inactivation in neuronal tumor cells, whereas PDEs do not. The combination of cNMP-AMs + MRP inhibitors constitutes a promising approach to inhibit proliferation of highly malignant neuronal tumor cells. The antiproliferative effects of cNMPs exhibit a broad base-specificity, challenging the paradigm of the dominance of canonical cAMP- and cGMP-mediated signaling pathways in neuronal tumor cells.
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