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Nucleolus	is	a	life	expectancy	predictor	
Scientists	discover	that	nucleolar	size	correlates	with	health	and	

lifespan	in	organisms	as	diverse	as	roundworms,	flies	and	humans	
 

Can	a	cell	show	its	biological	age?	And	is	it	possible	to	foresee	an	animal’s	
lifespan?	Scientists	from	the	Max	Planck	Institute	for	Biology	of	Ageing	in	Cologne	
discovered	a	connection	between	the	size	of	the	nucleolus	-	a	tiny	structure	in	the	
very	center	of	the	cell	-	and	life	expectancy.	This	could	be	used	as	a	molecular	
marker	for	health	and	ageing.	
 

Ageing	researchers	have	long	been	searching	for	so-called	biomarkers	of	ageing,	which	

allow	predictions	about	health	and	lifespan	of	organisms.	Varnesh	Tiku,	a	scientist	in	the	

department	of	Director	Adam	Antebi	at	the	Max	Planck	Institute	for	Biology	of	Aging,	

recently	made	a	breakthrough	discovery	by	studying	long-lived	mutants	of	the	

roundworm	Caenorhabditis	elegans.	All	of	the	mutants	showed	smaller	nucleoli	than	

their	shorter-lived	relatives,	independent	of	the	pathway	that	led	to	their	longevity.	The	

nucleolus	is	a	tiny		structure	within	the	cell	nucleus	where	special	RNA	molecules	and	

proteins	are	assembled	to	form	ribosomes,	the	protein	factories	of	cells.	The	strong	

correlation	between	nucleolar	size	and	lifespan	enables	the	Max	Planck	scientists	to	

predict	whether	the	worm	will	be	short-lived	or	long-lived.	

	

Human	muscle	biopsies	

	

“We	also	observed	reduced	nucleolar	size		in	long-lived	animals		from	other	model	

organisms,	such	as	fruit	flies	and	mice”,	explains	Antebi.	“This	correlation	may	even	hold	

true	in	humans.	When	we	analyzed	muscle	biopsies	from	individuals	older	than	sixty	

years	that	underwent	modest	dietary	restriction	coupled	with	exercise	–	a	common	way	

to	prolong	lifespan	and	increase	health	–	we	found	that	they	had	smaller	nucleoli	in	their	

muscle	cells	after	the	intervention	than	before.”		



 

 

	

“Chicken	or	egg”?	

	

But	is	the	reduced	nucleolar	size	actually	responsible	for	the	increased	life	expectancy	

or	is	it	just	a	read-out	without	being	causal?	“We	think	that	the	size	of	the	nucleolus	is	

not	only	a	biomarker	for	longevity,	but	that	the	molecules	within	the	nucleolus	could	

causally	impact	life	expectancy”,	explains	Antebi.	The	scientists	already	got	a	glimpse	

that	this	hypothesis	is	correct:	They	observed	that	long-lived	mutants	with	small	

nucleoli	also	show	reduced	levels	of	a	nucleolar	protein	called	fibrillarin,	which	aids	in	

the	assembly	of	the	protein	factory.	When	fibrillarin	was	reduced,	the	roundworms	lived	

longer.	This	suggests	that	levels	of	fibrillarin	in	the	nucleolus	regulate	life	span.	

	

But	do	these	results	mean	that	in	the	future	we	could	go	to	the	doctor,	measure	our	

nucleoli	and	estimate	our	life	expectancy?	“Perhaps,	but	there	is	still	a	lot	of	work	to	be	

done	–	more	importantly,	we	hope	that	our	discovery	will	help	us	to	monitor	

interventions	associated	with	increased	health	and	longevity”,	says	Antebi.	

 

Original	publication:	

Varnesh	Tiku,	Chirag	Jain,	Yotam	Raz,	Shuhei	Nakamura,	Bree	Heestand,	Wei	

Liu,	Martin	Späth,	H.	Eka.	D.	Suchiman,	Roman-Ulrich	Müller,	P.	Eline	Slagboom,	Linda	

Partridge,	Adam	Antebi	

Small	nucleoli	are	a	cellular	hallmark	of	longevity	

Nat	Commun,	30.	August	2017	

	
Contact:	

www.age.mpg.de	

Press	&	Public	Relations:		

Dr.	Maren	Berghoff	

Tel.:	 	+49	(0)221	379	70	207	

E-Mail:	maren.berghoff@age.mpg.de	

Author:	Prof.	Dr.	Adam	Antebi	

Max	Planck	Institute	for	Biology	of	Ageing,	D-Cologne	

E-Mail:	aantebi@age.mpg.de	


