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1)	Study	context	

The	transcriptional	control	of	muscle	differentiation	has	been	well	documented,	but	the	contribution	

of	post-transcriptional	regulation	to	this	process	remains	largely	unclear.	RNA-binding	proteins	(RBPs)	play	

key	 roles	 in	 the	 post-transcriptional	 regulation	 of	 gene	 expression	 during	 development	 and	 disease	 [1].	

Through	tissue-specific	expression	and	interaction	with	specific	cofactors,	they	control	RNA	metabolism	at	

multiple	 levels,	 including	pre-mRNA	 splicing,	mRNA	 transport,	 localization,	 stability,	 polyadenylation,	 and	

translation	[1,2].	Many	RBPs	promote	muscle	cell	differentiation	by	stabilizing	mRNAs	encoding	myogenic	

regulatory	 factors	 and/or	 by	 regulating	 alternative	 splicing	 of	 muscle	 differentiation	 genes	 [3].	 Their	

mutations	 or	 dysfunctions	 cause	 muscle-related	 diseases	 in	 humans	 [3,4].	 These	 clearly	 illustrate	 the	

importance	of	RBPs	 in	orchestrating	gene	regulatory	networks	that	promote	muscular	differentiation	and	

function.	 Given	 the	 growing	 number	 of	 diseases	 associated	 with	 RNAs	 and	 RBPs,	 understanding	 their	

functional	implication	in	muscle	development	may	have	the	potential	to	use	them	as	therapeutics	[5].		

Our	 recent	 works	 indicate	 that	 the	 RNA-binding	 motif	 protein	 24	 (Rbm24)	 displays	 tissue	 specific	

expression	patterns	[6]	and	dynamic	subcellular	localization	during	muscle	differentiation	[7].	We	have	also	

demonstrated	a	requirement	for	Rbm24	in	muscle	differentiation	[7,8]	and	revealed	a	novel	function	of	this	

protein	in	cellular	differentiation	by	regulating	the	poly(A)	tail	length	and	translational	efficiency	of	tissue-

specific	mRNAs	[9].	Based	on	these	unprecedented	findings,	the	present	project	will	address	the	function	of	

Rbm24	in	the	post-transcriptional	regulation	of	muscle	development	using	zebrafish	as	a	model.	This	work	

could	 open	 new	 perspectives	 for	 mechanistic	 studies	 of	 muscle	 cell	 differentiation	 and	 muscle	

physiopathology.	 The	 results	 should	 shed	 light	 on	 the	 etiology	 of	 muscle	 diseases	 associated	 with	

dysfunction	of	RBPs-mediated	post-transcriptional	gene	expression.	

2)	Details	of	the	proposal	

Aim	1.	Analyzing	the	dynamic	subcellular	localization	of	Rbm24	during	muscle	differentiation	
The	 rapid	 in	 vitro	 development	 and	 transparency	 of	 zebrafish	 embryos	 makes	 them	 particularly	

appropriate	 for	 live	 imaging.	 To	 follow	 the	 dynamic	 subcellular	 localization	 of	 Rbm24	 during	 myogenic	

differentiation	 in	 live	 embryos,	we	will	 generate	 transgenic	 zebrafish	 embryos	 expressing	 Rbm24-GFP	 in	

muscle	 cells	 by	 knocking-in	of	 the	GFP	 reporter	 gene	 in	 the	 rbm24	 locus	 through	CRISPR/Cas9-mediated	

gene-tagging	 approach.	 The	 subcellular	 localization	of	 the	 fusion	protein	during	myogenic	differentiation	

will	be	examined	using	confocal	live	cell	imaging.	We	are	familiar	with	different	transgenic	approaches	and	

successfully	generated	Rbm24-GFP	transgenic	embryos	in	our	previous	studies	[9].	This	analysis	can	reveal	

how	Rbm24	dynamically	shuttles	in	different	subcellular	compartments	of	differentiating	muscle	cells	and	

provide	clues	on	the	mode	of	its	post-transcriptional	regulation	of	muscle	gene	expression.		

Aim	2.	Identifying	Rbm24-regulated	muscle-specific	post-transcriptional	events	
Our	recent	works	indicate	that	the	expression	of	several	genes	critical	for	myogenic	differentiation	and	

muscular	function	is	down-regulated	in	rbm24	mutants.	We	will	perform	RNA-seq	analysis	of	muscle	gene	

expression	 at	 different	 stages	 of	 myogenesis	 to	 identify	 a	 comprehensive	 list	 of	 genes	 with	 altered	

expression.	 This	 objective	 is	 failsafe	 because	 we	 have	 already	 obtained	 rbm24	 mutants	 and	 have	

preliminary	results	indicating	that	loss	of	Rbm24a	affects	muscle	gene	expression.	

To	determine	whether	loss	of	Rbm24	affects	poly(A)	tail	length	of	muscle-specific	mRNAs,	we	will	use	

TAIL-seq	analysis	combined	with	poly(A)	tail	length	assay	to	survey	the	3’-terminome	of	mRNAs	related	to	

myogenic	 differentiation	 and	muscular	 function.	 Since	 the	 poly(A)	 tail	 length	 influences	 the	 translational	



	

	

	

	

efficiency	of	mRNAs,	 the	 results	 should	 allow	us	 to	 identify	 Rbm24-regulated	mRNA	 targets	 and	provide	

information	on	the	implication	of	Rbm24	in	regulating	protein	synthesis	during	myogenic	differentiation.		

To	 further	 support	 the	 data	 from	 RNA-seq	 and	 TAIL-seq	 analyses,	 and	 to	 establish	 a	 correlation	

between	 poly(A)	 tail	 length	 and	 translational	 efficiency	 of	 muscle-specific	 mRNAs,	 we	 will	 perform	

quantitative	 proteomics	 analysis	 by	 comparing	 the	 expression	 level	 of	 endogenous	 muscle	 proteins	

between	wild-type	embryos	and	rbm24	mutants.	The	combination	of	these	transcriptomic	and	proteomic	

approaches	will	allow	us	to	identify	Rbm24-regulated	muscle-specific	post-transcriptional	events.		

Aim	3.	Functional	interaction	of	Rbm24	with	Cpeb	and	Pabpc	in	myogenic	differentiation	
The	poly(A)	tail	length	is	regulated	by	the	cytoplasmic	polyadenylation	complex	[10].	Our	recent	works	

show	 that	 Rbm24	 interacts	 with	 two	 key	 components	 of	 this	 complex:	 the	 cytoplasmic	 polyadenylation	

element-binding	 protein	 (Cpeb)	 and	 the	 cytoplasmic	 poly(A)-binding	 protein	 (Pabpc).	 This	 suggests	 that	

Rbm24	may	be	 a	 novel	 regulator	 of	 cytoplasmic	 polyadenylation.	 To	 determine	how	Rbm24	 functionally	

interacts	with	Cpeb	and	Pabpc	during	muscle	differentiation,	we	will	knockdown	Cpeb	and	Pabpc	in	rbm24	

mutants,	and	examine	if	poly(A)	tail	length	and	translational	efficiency	of	muscle-specific	mRNAs	would	be	

more	 severely	 affected.	 Furthermore,	 the	 effects	 on	 myoblast	 proliferation	 will	 be	 assessed	 by	 BrdU	

incorporation	 and	 phospho-Histone	 H3	 antibody	 staining.	 The	 consequence	 on	myogenic	 differentiation	

will	be	analyzed	by	in	situ	hybridization	using	specific	markers	such	as	Pax7,	MyoD,	and	Myogenin,	and	by	

immunofluorescence	using	antibody	for	muscle-specific	myosin.	We	will	also	use	specific	antibodies	for	fast	

muscle	 fibers	 (12/101	 or	 F310	 antibody)	 and	 slow	 muscle	 fibers	 (F59	 antibody)	 to	 examine	 their	

differentiation	and	migration.			
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4)	Profile	of	the	Applicant	(skills/diploma…)	

The	applicant	should	have	a	Master	degree	in	2021,	with	knowledge	in	vertebrate	early	development,	and	

experiences	in	molecular	biology	and	biochemistry.	
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