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Abstract Discussion

Microtubule associated proteins (MAP) are essential for the regulation of microtubule dynamics involved in MAPs are broadly categorized into their functions determined by the mechanism in which they regulate
various cellular activities. MAP1 family proteins are widely known for their roles in development of axon and microtubules dynamics
dendrites. Since MAPs in model organisms have shown to share noble similarities to that of their human Microtubule Stabilizers A o cor
homologs, it 1s hypothesized that Caenorhabditis elegans 1s a powerful tool to clarify functions of MAPs involved MAPs interact with tubulins to either stabilize or destabilize microtubules by b N > e
in neurite growth. Here we characterize worm homologs of MAPs collected from online databases based on regulating rate of polymerization and dynamic instability. * Figure 5 shows a visual
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Figure 1: Caenorhabditis elegans

Schroeder, K. D. (2015, June 27). File:Caenorhabditis elegans hermaphrodite adult-en.sve. Ex. Tubulin acetylation influences microtubule stability, assembly, and ability to interact with other proteins (ie. Luminal and motor

https://en.wikipedia.org/wiki/File:Caenorhabditis_elegans hermaphrodite adult-en.svg. . . . . . e . . eqe . .
proteins in mec-17, hda-6).'* Acetylation also induce restriction of motion of tubulin aK40 loop, stabilizing microtubules and

decreasing lateral interaction with tubulin monomers. (31072936)
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Motor Proteins

Motor proteins power a variety of cell movements including intracellular transport

Methodology

Identifying Microtubule Associated Proteins

and organelle positioning. '’

839 entries of MAPs were 1dentified using an online database MAPanalyzer (http://systbio.cau.edu.cn/mappred/), Kinesins: Plus-end tracking motor protein that transport materials towards cell

and browsing all MAPs found in model organisms (C. elegans, D. melanogaster, H. sapiens, M. musculus, R. periphery. Dynein: Minus-end tracking motor protein that transports materials

norvegicus, S. cerevisiae, X. laevis) updated in November of 2015. ° towards center of cell
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cortex

Additional 277 entries of MAPs were found through Uniprot using web parameters in July 2020. End binding proteins
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[Uniprot web-parameters: i) Interaction>Binary interaction, Subunit structure “Microtubule’ ii) D e L e L Lo Minus- or plus- end-tracking proteins (+TIPs,-TIPS) ) that concentrate at growing
Function>Function[CC] “Microtubule Associated” iii) Function>Function/CC] “Microtubule binding” IV) microtubule ends.

Autonomous tip trackers: binds to MT ends purely through interaction with
11, 14

Entry name [ID] “Microtubule Associated’]

Excluding redundant genes and homologs, 843 MAPs and their expression and primary function were fubulin subunits

End-binding protein/ebp-1,2,3, NUF2/him-10, KIF2/klp-7 and 6 more.

Hitchhikers: concentrates at MT ends through interaction with autonomous tip

investigated. 11
trackers.!! BICD/bicd-1, CLIP170/clip-1 and 15 more.

Searching for Homology

Worm homologs of the MAPs were identified using BLAST in Wormbase (https://wormbase.org/tools/blast blat)

Input 1n query sequences were FASTA-formatted peptide sequences obtained from Uniprot. In conclusion, 305

Microtubule-Associated Protein in Neurite Growth
MAPs recruit at microtubules to control dynamics and reorganize

worm homologs of MAPs were identified. cytoskeletal elements to drive morphological change for neurite

Table 1: Primary and Secondary Function of MAPs Acetylase/Deacetylase Table 2: MT-based cellular activities : growth 1n response to extracellular cues.
Primary Function Secondary Function Deacetylase o - MAPs initiate neurite formation by extending microtubules into
; Kinase (Phosphorylase) MT-based cellular activities Figure 8: Recognition of TIP by Autonomous tip tracker (EB) and . . - 151 . . . .
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Results MAP1 Family

MAPIA, MAP1B, MAPI1S are MT-stabilizers that regulate brain development and neuronal plasticity.

305 worm homologs and their functions were characterized. Figure 2 and Figure 3 summarizes the number of MAP1B is essential for regeneration of MT and neurite growth as a cytoskeletal stabilizer and actin and

MAPs for each category of MT-regulatory and cellular function. microtubule linker protein.'®!” Figure 9 displays the delay in axon growth of MAP1B mutant mice B compared to

Moreover, of all MAPs, 53 were present in touch receptor neurons, specifically 48 in Posterior lateral microtubule the wild type A. Table 3 notes the mislocalization and reduction in size of axons in the growth cone area in

cells (PLM) and 27 in Anterior lateral microtubule cells (ALM) MAP 1B-deficient neurons. Growth Cone Area Number of mislocalized growth cones
Figure 4 1s a visual representation of the expression of MAPs 1n different model organisms. Table 3: Growth cone shape parameters Axons Minor neurites

Figure 9: Confocal micrograph of a polarized hippocampal pyramidal neuron WT Neurons 180 +22 65 +10 0.20 £0.05

(A: WT, B: Mutant) MAPI1B-Deficient Neurons 88 +15a 72 £8 5.5 £0.5a

125 Gonzalez-Billault, C., Avila, J., & C4ceres, A. (2001). Evidence for the role of MAP1B in axon formation. Molecular biology of
the cell, 12(7), 2087-2098. https://doi.org/10.1091/mbc.12.7.2087

Conclusion

Majority of the studied worm proteins have been shown to

75 | Polymerizes MT: 35 regulate microtubule dynamics correspondingly to their human
homolog. This suggests that C. elegans 1s a powerful tool that can help
recognize the underlying mechanism in MAPs to regulate microtubule

50 MT and actin: 5 De/acetylase: 4
MT and Organelle: 1 De/glutamylase: 5 dynamics
Reduces Catastrophe: 14 MT and plasma membrane: 4  Phosphorylase: 5 ) . . . . .
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Figure 2: Summary of MAPs in each MT regulatory functional category
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