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A mutation in mtm1 leads to X-Linked Myotubular Myopathy

Muscle weakness

Decreased muscle tone

Curved spine

Abnormal gait

http://www.oaoa.com/premium/article_fa3aa154-de51-11e4-9be9-27bf1915d0e5.html
Beggs, Alan H. et al. “MTM1 Mutation Associated with X-Linked Myotubular Myopathy in Labrador Retrievers.” Proceedings of the 

National Academy of Sciences of the United States of America 107.33 (2010): 14697–14702. PMC. Web. 23 Apr. 2018.



What is myotubular myopathy?

Abnormal
(mutant mtm1)

Normal
(WT)

http://www.mtmrg.org/information.html



What gene causes XLMTM?
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What gene causes XLMTM?
PH-GRAM PTP

coiled-
coilRID

Molecular Function

P

MTM1 MTM1

Cellular Component

Biological Process

http://archive.igbmc.fr/recherche/Prog_TMN/Eq_JLapo/JL3.html



mtm1 gene conservation
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How do phylogenies confirm conservation?



What proteins does myotubularin-1 interact with?



vessicle formation

Trafficking

Autophagy regulation



What are the effects of mutation in mtm1 in myoblast fusion?

WTMTM-1:∆GRAM

WT

MTM-1:∆GRAMQun Lu,et al. C. elegans Rab GTPase 2 is required for the degradation of apoptotic cells Development 2008 135: 1069-1080; doi: 10.1242/dev.016063

Hernandez, Javier & Podbilewicz, Benjamin. (2017). The hallmarks of cell-cell fusion. Development. 144. 4481-4495. 10.1242/dev.155523. 



WTMTM-1:∆GRAM

What is the main goal?

MTM-1:∆GRAM

How is myotubularin involved in membrane trafficking 
events necessary for muscle cell fusion? 



What is myotubularin`s role in fusion?

Aim 1: determine which domain mediates 
vesicular trafficking in muscle cells

? ? ? ? ?

Aim 2: Characterize the role of MTM1 in 
muscle cell fusion events

Aim 3: Identify novel MTM1 muscle-specific 
fusion protein interactions

?

Jungbluth, Heinz, and Mathias Gautel. “Pathogenic Mechanisms in Centronuclear Myopathies.” Frontiers in Aging Neuroscience 6 (2014): 339. PMC. Web. 23 Apr. 2018.



What model organism will be used??

Hernandez, Javier & Podbilewicz, Benjamin. (2017). The hallmarks of cell-cell fusion. Development. 144. 4481-4495. 10.1242/dev.155523. 



Aim 1: determine which domain mediates vesicular trafficking in muscle cells

Clustal Omega CRISPR/Cas9 GFP::MTM1(Δdomain)

http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1001245

https://labiotech.eu/crispr-cas9-review-gene-editing-tool/



Clustal Omega



CRISPR/Cas9

29 97 146 487

Does mutating conserved domains alter vesicular trafficking?

FYVE CX(5)R



Screen C. elegans

WT: vesicles shown to be able to 
traffic around the cell

Mutant phenotype: inability to traffic 
protein containing vesicles

http://bio.research.ucsc.edu/people/strome/www/research-old.html

Clear cell corpses
(Therefor no fusion)

WT

MTM1:∆GRAM



What is myotubularin`s role in fusion?

Aim 1: determine which domain mediates 
vesicular trafficking in muscle cells

? ? ? ? ?

Aim 2: Characterize the role of MTM1 in 
muscle cell fusion events

Aim 3: Identify novel MTM1 muscle-specific 
fusion protein interactions

?



Isolate RNA RNA Sequencing Gene Ontology

Wild Type

MTM1 mutants
http://www.fairbiotech.com/shopping_show-2a14901a591a2a.html

https://github.com/geneontology/



How do these identified proteins function?

?

?

??

?



What happens when these identified proteins are mutated?

?

?

?

?

?

?

WT

mut



What is myotubularin`s role in fusion?

Aim 1: determine which domain mediates 
vesicular trafficking in muscle cells

? ? ? ? ?

Aim 2: Characterize the role of MTM1 in 
muscle cell fusion events

Aim 3: Identify novel MTM1 muscle-specific 
fusion protein interactions

?



WT

MTM1-mut.

https://www.ebi.ac.uk/training/online/course/protein-interactions-and-their-importance/protein-protein-interactions/where-do-data-come



WT

MTM1-mut.

How do protein interactions differ?

What do these proteins do?



Co-IP for physiologic conditions

In a mouse model, what proteins interact with MTM1 in skeletal muscle?

https://www.expedeon.com/resources/applications/immunoprecipitation/



Why follow with a Co-IP?

MTM-1:mutWT

There is now a more narrow range of protein options and we 
can identify more accurate physiological interactions.

This allows identification of new binding partners, binding affinities, the kinetics of binding 
and the function of the target protein 



Proteins in muscle fusion are identified by CRISPR knockdown

Mut





Goal: Understand how myotubularin-1 is involved is myoblast fusion

Can these proteins be targets for therapy?



Summary: mtm1 in X-Linked Myotubular Myopathy

Mutations in mtm1 cause X-linked 
myotubular myopathy

Little is known about the role mtm1 
plays in fusion events

A better understanding of how mtm1 functions may 
lead to drug therapy development



Questions?



Questions?
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