ProBDNF inhibits neurites outgrowth in neurons of mice by activating RhoA
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Background: Brain-derved neurotrophic &ctor (BDNF) is a potent molecule regulating dendritic trees
and synaptic plasticifjnoweve, whether the BDNF precursor (proBDNF) playy aale in the neurite greth
is unknown. This study wrestigated whether proBDNF has a physiological role in the neurite growth of neonatal
cortex neuronin vitro. We focus on the following the aspects, the dose effect of proBDNF on neuritevatiitgro
ELISA assay to test proBDNF and BDNF after stimulated neurons by 45 mM KCI for 30 min, distribution of
RohA, cdc42, F-activia immunohistochemistry after gradient or uniform of proBDNF added, aadhieed
the down streaming signals of RhoA and cdc42.

Methods: The corte from neonatal C57BL/6 (n=12) mice were rapidly reetband cultured. Lve
images were collectedrery 6 s for 30 min by using Ndn BioStation and analyzedia the advanced softave.
Primary neurons were incubated in proBDNFataus concentrations for 24 h and the lengths were measured.
8 x 10° cells were dissociated for 24 h, treated with 50 ng/ml proBDNF for 0, 5, 10, 20 min, the neuron cell
lysates of 10Qug protein in 0.5 ml RIR buffer were incubated in 10g Rho binding domain (RBD) agarose gel
for RhoA and cdc4?2 aetity assays. The pull-down and total proteins wetduated by western blotting. Data
are mearx SEM from 3 independent experiments.

Results: Live imaging showed the clear collapse ofwgito cones in response to proBDNF (50 ng/ml) and
the elongation to BDNF (50 ng/ml) at the indicated point (Figure A). proBDNF caused a 34% decrease in the
extension rate after 6 min and maintained throughout a 30 min treatment. Meanwhile, neurons treated with
BDNF spent 63% of the time extending (Figure B). proBDNF (10, 30, 100 ng /ml) resulted in a 50% decrease in
length (58.6um vs 118.1um) compared with 0 ng /ml proBDNF group (Figure C) but proBDNF 3 ng /ml had
no significant dects on the length. 5 min after proBDNF treatment, RhoA activity was increased by 5 fold 20
min after proBDNF incubation (Figure D). Interestingtyp dfference in actiated cdc42 leel was seen during
the proBDNF incubation.

Conclusion: Live imaging demonstrated that proBDNF repulsed growth cones and induced the neurite
collapse of cortical neurons in neonatal mice. Statistical analysisedithe dose-dependent effect of proBDNF
on neurite collapse. proBDNF rapidly aeted RhoA without affecting the cdc42vek Thus, proBDNF
inhibits neurite growtlvia actvating RhoA in neonatal cortical neurons of mice.

A proBDNF BDNF B

3.5 4 —eo— BONF
—=— proBDNF
3.0 1 BSA

Extention Rate

proBDNF (min) 0 5 10 20

Pull-down activated pra—
IB: RhoA - -

L Pull-down activated
20 b IB: CdC42

Lysate IB: CdC42 [ .-

Neurite Length (

0 3 10 30 100

proBDNF (ng/ml)
** p< 0.001, two-samplétest.

Proceedings of the Australian Physiological Society http: //imww.aups.org.au/Proceedings/41/132P



