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In eukaryotes, changes in cellular symmetry are associated with cytoskeletal rearrangement
The role of microtubules in breaking  cellular polarity during transition from ramified to 
ameboid are largely unknown.

M. Toya, M. Takeichi (2016)



Abstract Introduction Results Discussion

- tubulin

plus end

minus end

- -tubulin dimers.
Plus end : fast-growing  Minus end : slow-growing 

- -tubulins receive post-translational modifications which controls microtubule dynamics and organelle transport
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M. Toya, M. Takeichi (2016)

CAMSAP
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Centrosome

Microtubule Nucleation
Corinne A. Tovey and Paul T. Conduit (2018)
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Homeostatic, activated, and alternatively activated primary 
microglia differ in MT distribution, stability, and dynamic behavior

Homeostatic, activated, and alternatively activated microglia differ 
in MT orientation

Homeostatic microglia nucleate non-centrosomal MTs from Golgi 
outposts

Pericentrosomal redistribution of microtubule-nucleating material 
is a hallmark of activated microglia
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Homeostatic, activated, and alternatively activated primary 
microglia differ in MT distribution, stability, and dynamic behavior

IL-4LPS INF-

Homeostatic (ramified) Activated (ameboid) Alternatively activated (rod)

+ Growth factors by astrocytes
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 Figure 1 Q: What are characteristics of each microglia they cultured?

Homeostatic, activated and alternatively activated microglia exhibited each characteristic as previously reported.  

M1 M2 markers M1 M2 markers
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 Figure 2

Q: What do the MT arrays of each cell look like? 

Activated microglia exhibit faster decay pf Tyr tub signal.
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Q: What are the difference in the MT stability in each cell?
stable stable

Homeostatic microglia display more stable MTs.

 Figure 2
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Q: What are the difference in the MT dynamics in each cell?

Activated and alternatively activated microglia have more MT dynamicity compared with homeostatic microglia.

 Figure 2
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Homeostatic, activated, and alternatively activated primary 
microglia differ in MT distribution, stability, and dynamic behavior

Short Summary 

Homeostatic (ramified) Activated (ameboid) Alternatively activated (rod)

MT stability
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MT dynamics



Abstract Introduction Results Discussion

M. Toya, M. Takeichi (2016)
© 2023 Haygot Technologies, Ltd.

CAMSAP

EB           :  microtubule plus-end end binding proteins
CAMSAP :  regulate the stability and formation of  non-centrosomal MT minus-end

Homeostatic, activated, and alternatively activated microglia differ in MT orientation
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 Figure 3

Q: What are the difference in the distribution of actively growing MT plus-end in each cell?

EB1 decorated MT ends to a lesser extent in homeostatic microglia.
Homeostatic and alternatively activated microglia had some retrograde comets while activated cells do not
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Q:What are the distribution of MT minus-end like?

While CAMSAP2 in homeostatic and alternatively activated microglia distributed to isolated 
clustered puncta along ramifications, CAMSAP2 in activated microglia are in perinuclear region

 Figure 3
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Short Summary 

Homeostatic, activated, and alternatively activated microglia differ in MT orientation
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Homeostatic microglia nucleate non-centrosomal MTs from Golgi outposts

GM130
CAMSAP2
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Golgi outpost
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 Figure 4

Q: Where do the MT nucleating sites distribute in each cell?
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Q: What are the difference in distributions of Golgi outposts in each cell?

Homeostatic microglia had increased signal of Golgi outpost for MT nucleation.

D

 Figure 4
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Q: Can Golgi outposts function as MTOCs in homeostatic microglia?
 Figure 4
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Short Summary 

Homeostatic microglia nucleate non-centrosomal MTs from Golgi outposts
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Pericentrosomal redistribution of microtubule-nucleating 
material is a hallmark of activated microglia

Centrosome Maturation
Seongjae Kim & Kunsoo Rhee (2014)

PCM: Pericentriolar materials

Activated Macrophage
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 Figure 5

-tubulin to a region near the centrosome also a characteristic of activated microglia?

T -tubulin to peri-centrosomal region seems a characteristic of activated cells.
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Q: How does a microtubule stabilizer affect the reactivity of microglia?

Taxol treatment seems reduce the reactivity of microglia.

 Figure 5
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Short Summary 

Pericentrosomal redistribution of microtubule-nucleating 
material is a hallmark of activated microglia

Centrosome Maturation
Seongjae Kim & Kunsoo Rhee (2014)Activated Microglia
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Summary

Homeostatic, activated, and alternatively 
activated primary microglia differ in MT 
distribution, stability, and dynamic 
behavior

Homeostatic, activated, and alternatively 
activated microglia differ in MT orientation

Homeostatic microglia nucleate non-
centrosomal MTs from Golgi outposts

Pericentrosomal redistribution of 
microtubule-nucleating material is a 
hallmark of activated microglia
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Unique Microtubule Reorganization: Transition from Non-
Centrosomal to Radial Array in Microglia

Role of Golgi Outpost MT Nucleation in Supporting Microglia 
Patrolling Behavior

Tubulin Remodeling: Enabling Microglia Reactivity in vitro and in 
vivo

Targeting Pericentrosomal Matrix Maturation to Limit Tissue 
Damage in Neurodegenerative Diseases

Investigating the Role of Spinal Microglial MT Dysfunction in 
Peripheral Neuropathy
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They did not prove the anti-inflammatory effect of taxol treatment

Taxol inhibits PCM maturation

F

Figure 5
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Figure S4 PLK4: inhibits centrosome maturation 

PLK4 treatment reduces the number of EV and  IL-

They did not prove the anti-inflammatory effect of taxol treatment
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It may be necessary to investigate expression levels of immuno-marker genes 
in microglia upon the treatment, to make the thesis more convincing

They did not prove the anti-inflammatory effect of taxol treatment


