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Microtubule polarity in dendrites with CDK5 protein knock-down
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Microtubules have specific organization
ABSTRACT

Proposed model of microtubule growth factors

CDK5 knockdown alters MT polarity

In dendrites, γ-TuRC complex nucleates new
microtubule minus ends. EB1 promotes the
addition of free α/β-tubulin to elongate the
microtubules at the plus end. This investigation
aims to determine whether CDK5 impacts
microtubule regulation independent of a MTOC.
Nervous system health requires proper function of neurons.
Each neuron consists of dendrites, an axon, and the cell body.
Proper function requires the neuron to track needed proteins
from the cell body through the dendrites and axon. Proteins
are tracked along microtubules (MT) arranged in a specific
polar orientation. Microtubules in fly dendrites are organized
in a >90% minus-end-out configuration while axons are
~100% plus-end-out. Because new neurons are not created
during an organism’s life, there must be mechanisms for
repairing damages and reforming microtubules. The
microtubules in the dendrite must organize in the absence of
a microtubule-organizing center (MTOC) which cellular
microtubules use. Several key proteins have been implicated
in this formation process.

Hypothesis
Knock-down of CDK5 reduces the percent of EB1 comets
Knockdown of CDK5 will alter EB1 directionality signaling a change in microtubule polarity in
tracking toward the +end of the dendrite when compared to
Drosophila Class I ddaE neuron dendrites.
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Conclusions and Activities to Engage with Students

A special fly tester line, EB1-GPF, was used to allow for fluorescence of the EB1 comets. Virgin
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Three day old larva were collected from each cross. Class I ddaE neurons from hemisegments
4/5/6 were live imaged for 5 minutes. EB1 comets tracking through the main dendrite branch
were counted as going away or toward the cell body.

EB1 comets

Knockdown of CDK5 increases the average number of EB1
comets, as compared to the control. This hints at the cell’s
use of a compensatory mechanism to ensure microtubule
growth even in the absence of CDK5.

Further studies
- end

• Does CDK5 affect γ–tubulin localization?
• Does CDK5 affect nucleation dependent injury response?
• Is CDK5 causing a stress response?
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